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METHOD AND SYSTEM FOR MESSAGE 
PROCESSING 

CROSS REFERENCE TO OTHER 
APPLICATIONS 

0001. This application is a continuation of co-pending 
U.S. patent application Ser. No. 12/456,223, entitled 
METHOD AND SYSTEM FOR MESSAGE PROCESSING 
filed Jun. 12, 2009 which is incorporated herein by reference 
for all purposes, which claims priority to People's Republic 
of China Patent Application No. 200810214332.4 entitled 
MESSAGE PROCESSING METHOD AND SYSTEM filed 
Sep. 2, 2008 which is incorporated herein by reference for all 
purposes. 

BACKGROUND OF THE INVENTION 

0002 Some existing web services systems use a publish 
Subscribe model for handling events in a system. A typical 
system includes a message distributor, message subscribers 
and a middleware. 

0003 Data of messages are transmitted between the mes 
sage distributor and the message Subscribers via the middle 
ware. The message distributor may distribute various types of 
messages relating to a variety of topics. The message Sub 
scribers may subscribe for the messages of interest. The 
middleware may transmit the messages of a topic distributed 
by the message distributor to the message subscribers that 
have subscribed for a particular message topic. Messages of 
the same topic may be subscribed by multiple different mes 
sage Subscribers. Different message subscribers may process 
the received messages differently. For example, two message 
subscribers, Subscriber A and Subscriber B, subscribe to the 
same topic, e.g. Topic A, each of the two message subscribers 
may process the received messages of Topic A in its own 
a. 

0004 For example, during an electronic transaction, when 
the transaction is created Successfully, a message distributor 
Such as a transaction handling system may send a notification 
message notifying the Success of the transaction. A message 
Subscriber Such as a transaction log server may subscribe for 
the notification message so as to record transaction logs, and 
another message Subscriber Such as a seller notification server 
may also subscribe for the notification message so as to notify 
the seller that a product has been sold. That is, the two servers 
may process the same message differently. 
0005. In some application scenarios, more than one sub 
scriber in the service systems may subscribe for messages of 
the same topic. In Such cases, a middleware is used to transmit 
the messages of the same topic to the more than one Sub 
scriber. In a typical system, each message Subscriber is 
formed by a single node, which means that only one device 
can be used to provide services. As the amount of data to be 
processed increases, such typical systems often no longer 
meet the requirements of the large amount of data for several 
CaSOS. 

0006 First, when a message subscriber node fails, the 
message subscriber may be unable to receive the subscribed 
messages from the middleware or may be unable to process 
the Subscribed messages even if the messages are received. In 
Such cases, message processing of the message Subscriber is 
interrupted, thereby adversely affecting the processing of 
other systems associated with the message subscriber. 
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0007 Second, a single node may be incapable of process 
ing large message traffic. Therefore, when the amount of 
messages is too large for a single node, hardware upgrade 
may be needed to accommodate a large amount of data. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 Various embodiments of the invention are disclosed 
in the following detailed description and the accompanying 
drawings. 
0009 FIG. 1 is a block diagram illustrating an embodi 
ment of a message processing system. 
0010 FIG. 2 is a block diagram illustrating another 
embodiment of a message processing system. 
0011 FIG. 3 is a flow chart illustrating a message sub 
Scription procedure of a Subscriber according to an embodi 
ment of a message processing system. 
0012 FIG. 4 is a flow chart illustrating an embodiment of 
a message processing procedure. 

DETAILED DESCRIPTION 

0013 The invention can be implemented in numerous 
ways, including as a process; an apparatus; a system; a com 
position of matter, a computer program product embodied on 
a computer readable storage medium; and/or a processor, 
Such as a processor configured to execute instructions stored 
on and/or provided by a memory coupled to the processor. In 
this specification, these implementations, or any other form 
that the invention may take, may be referred to as techniques. 
In general, the order of the steps of disclosed processes may 
be altered within the scope of the invention. Unless stated 
otherwise, a component such as a processor or a memory 
described as being configured to perform a task may be imple 
mented as a general component that is temporarily configured 
to perform the task at a given time or a specific component 
that is manufactured to perform the task. As used herein, the 
term processor refers to one or more devices, circuits, and/or 
processing cores configured to process data, Such as computer 
program instructions. 
0014. A detailed description of one or more embodiments 
of the invention is provided below along with accompanying 
figures that illustrate the principles of the invention. The 
invention is described in connection with Such embodiments, 
but the invention is not limited to any embodiment. The scope 
of the invention is limited only by the claims and the invention 
encompasses numerous alternatives, modifications and 
equivalents. Numerous specific details are set forth in the 
following description in order to provide a thorough under 
standing of the invention. These details are provided for the 
purpose of example and the invention may be practiced 
according to the claims without some or all of these specific 
details. For the purpose of clarity, technical material that is 
known in the technical fields related to the invention has not 
been described in detail so that the invention is not unneces 
sarily obscured. 
0015 FIG. 1 is a block diagram illustrating an embodi 
ment of a message processing system. As shown in FIG.1, the 
message processing system includes a message distributor 
U11, a middleware U12 and a number of message subscribers 
U13. In some embodiments, the message distributor, the 
middleware, and the message Subscribers are implemented 
using devices such as servers with appropriate software. The 
devices are connected on a wired, wireless, or mixed network 
such as a local area network (LAN) or a wide area network 
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(WAN). In this example, the message distributor U11 and the 
message Subscribers U13 are connected to a server imple 
menting the middleware U12. Messages generated by the 
message distributor (for example, messages generated by 
transaction servers that process user transactions) are sent to 
the middleware, which re-transmits the message to appropri 
ate subscriber(s). 
0016. In this example, message subscribers U13 are 
divided into groups, e.g. Subscriber groups A, B, etc., as 
shown in FIG.1, according to the functions of the subscribers. 
For example, several log servers that record transaction infor 
mation are grouped as Subscriber group A, and several seller 
notification servers are grouped as Subscriber group B. Each 
group is assigned a unique group identifier (group ID) which 
is used to uniquely identify the group. Each group of Sub 
scribers may include one or more nodes. The nodes in the 
same group share the same group ID. Whenevera connection 
is made between a subscriber node and the middleware, infor 
mation about the connection is added to a list. In some 
embodiments, the information includes a connection ID and 
the group ID of the subscriber node. In some embodiments, 
the information includes the IDs and/or addresses of the sub 
scriber node and the middleware server. 
0017. The message distributor U11 is configured to dis 

tribute messages onto a server of the middleware U12. The 
middleware U12 searches, according to the message type of 
the received message, for the group ID(s) corresponding to 
the message type. If any group ID that corresponds to the 
message type is located, the middleware U12 may select a 
node among the nodes of the group having the searched group 
ID, and push the message to the selected node. Since the 
messages of the same topic may be subscribed by several 
different groups of subscribers, a message may be transmitted 
to several groups of subscribers, and only be received by one 
node in each of the groups. 
0018. A subscriber node in the subscriber group is config 
ured to process received messages. The nodes in the same 
group of Subscribers may process the same message in the 
same way, while the nodes in different groups may process 
the received message differently. In a given group, one mes 
sage is processed by only one node within the group. For 
example, during an electronic transaction, each device/node 
in a Subscriber group comprising transaction log servers is 
configured to use a message announcing the Success of trans 
action to record transaction logs, and each device/node in a 
Subscriber group comprising seller notification servers may 
use the same message to notify the seller that Some product is 
sold. 
0019. In some embodiments, the message processing sys 
tem further includes a database U14. In this example, data 
base U14 is connected to middleware U12 and is adapted to 
store the message received by the middleware, the corre 
sponding relationships between each message type and iden 
tification of each Subscriber group, and of the corresponding 
relationships of nodes and their respective group identifiers 
and Subscribergroup. In some embodiments, the information 
is stored in the internal storage structure within the server of 
the middleware U12. Other appropriate arrangements can be 
used in different embodiments. 
0020. As described above, in the system a plurality of 
nodes are configured in each group of message Subscribers to 
share the work load of a message distributor. Therefore, the 
system thus configured has a good fault-tolerantability and is 
capable of processing large amounts of message traffic. 
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0021 When one node in a subscribergroup fails, the other 
nodes in the same Subscriber group continue to process the 
received message(s). In this way, messages are processed 
without interruption, giving the overall system good fault 
tolerance. 

0022. In some embodiments, when a large amount of traf 
fic is received, one or more new nodes may be added to a 
Subscriber group to share the processing load. For example, 
Suppose a Subscriber group has 5 nodes and the messages of 
a certain topic may be generated at a rate of 500 per seconds, 
all of the 5 nodes may be used to process the 500 messages, 
and in this case, each node may process 100 messages per 
second. Even if one of the 5 nodes fails, there remain the other 
4 nodes which are capable of processing the 500 messages. In 
this way, the message processing of the whole system will not 
be interrupted despite the failure of one node. 
0023. In some embodiments, the subscriber nodes obtain 
the addresses and ports information of the available middle 
ware servers. Each node of a Subscriber group may be con 
nected to a server of the middleware in a long connection 
mode. For example, if the employed communication protocol 
is the Transmission Control Protocol (TCP), the long connec 
tion is TCP long connection. As used herein, a "long connec 
tion' is distinguished from a “short connection”. In the short 
connection mode, the connection established between two 
devices is disconnected as soon as processing is finished. In 
the long connection mode, a list of connections is maintained, 
which includes information about the identifier of each group 
and its respective long connection information (such as the 
name and/or address of each Subscriber node within the group 
and the name/address the respective middleware server in a 
long connection). The established connection is maintained 
after the processing is finished. With the long connection, 
when there is a message to be transmitted, the server of the 
middleware may search for the connection(s) to the node(s) of 
the Subscriber group(s) that has Subscribed the message 
among the current connections established to the middleware, 
and push the message to the node(s) of subscriber(s). The long 
connection has good real-time performance by avoiding the 
repeated establishment and disconnection of the connections. 
The messages can be transmitted quickly in the long connec 
tion mode. In the event that the server is restarted or there is 
any network connection problem, the subscriber node will 
attempt to reestablish the TCP long connection. 
0024. In a system such as the one shown in FIG. 1, the 
number of nodes in each Subscriber group may be adjusted 
dynamically. That is, one or more nodes may be added into or 
deleted from a subscriber group as required. When the mes 
sage traffic becomes heavier and the nodes in a Subscriber 
group are not sufficient to process the messages, one or more 
new nodes may be added. To add new nodes, the group ID of 
this subscribergroup is used to associate the new nodes with 
the server of the middleware. If too many nodes are included 
in a Subscribergroup, nodes may be removed from the group 
by stopping the nodes to be removed from processing mes 
Sages. 

0025. In some embodiments, there are multiple message 
distributors to provide better redundancy. The message dis 
tributors may also be divided into groups. Each distributor 
group may be assigned a unique group ID and may include 
one or more nodes. The node in the same group shares the 
same group ID. Each node is connected to a middleware 
server and the connection is identified using the group ID. 
When a message is ready to be distributed, a message dis 
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tributor node within its group is selected to transmit the mes 
sage. In embodiments where multiple message distributor 
nodes are available, a node may be selected at random, or a 
least busy node is selected for message transmission. In this 
way, the distribution of the message is uninterrupted when a 
node in the distributor group fails. In addition, when the 
message traffic to be distributed is heavy, a plurality of nodes 
in the group may be used, so as to share the processing load of 
the distributor. FIG. 2 is a block diagram illustrating another 
embodiment of a message processing system. In this 
example, the message subscribers are divided into a group A 
and a group B, each of which includes 2 nodes; the message 
distributors are divided into a group C and a group D, each of 
which also includes 2 nodes. Different arrangements of 
groups and nodes can be used in other embodiments. 
0026. In some embodiments, the message processing sys 
tem implements a Subscription procedure and a message pro 
cessing procedure. Examples of the two procedures are 
described below. 
0027 FIG. 3 is a flow chart illustrating a message sub 
Scription procedure of a Subscriber according to an embodi 
ment of a message processing system. 
0028 Process 300 may be implemented, for example, on a 
middleware such as U12 of FIG. 1. At 301, subscription 
information is received from a message Subscriber, indicating 
that the message Subscriberis Subscribing to a certain topic of 
interest. The message subscriber may subscribe on behalf of 
a Subscribergroup. The Subscription information includes the 
group ID as well as the message type to be subscribed by the 
Subscriber group. 
0029 at 302, subscription information such as the map 
ping of the group ID and the message type subscribed by the 
message Subscriber is recorded. The recorded information is 
stored, for example in a memory/storage on the middleware 
or in a database accessible by the middleware. 
0030. At 303, an acknowledgement message indicating 
the Success of the Subscription to the message Subscriber is 
sent. In the event that the reception or recordation of the 
Subscription information fails, a negative acknowledgement 
is sent so that the message Subscriber may resend the Sub 
scription information. Process 300 may be repeated for the 
message Subscriber to Subscribe to multiple message types. 
0031. After the message subscriber subscribes to mes 
sages according to the above procedure, the middleware may 
push messages to the message subscriber, particularly, may 
push the messages to a node selected within the Subscriber 
group of the message Subscriber. 
0032 FIG. 4 is a flow chart illustrating an embodiment of 
a message processing procedure. Process 400 may be imple 
mented on a middleware such as U12 of FIG. 1. 
0033. At 401, a message sent by a message distributor is 
received. 
0034. At 402, an acknowledgement is sent to the message 
distributor indicating that the distribution was successful. In 
Some embodiments, the message is re-sent to the appropriate 
Subscribers as soon as it is received. In some embodiments, a 
task queue is maintained to manage the order of messages to 
be processed. Thus, the message is stored and a message push 
task is put in a task queue. 
0035. At 403, the message push task is taken from the task 
queue, and the group ID(s) of one or more corresponding 
Subscriber groups is located according to the message type. 
For example, in embodiments where subscription informa 
tion is stored in a mapping table that maps message types to 
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appropriate group IDs, the message type of the message 
received is used as an index into the table for looking up the 
corresponding Subscriber group ID(S). 
0036. At 404, each of the corresponding subscribergroups 
found to be subscribing to the received message type is pro 
cessed. In particular, a node with a connection to the middle 
ware is located for each Subscriber group Subscribing to the 
message type. In embodiments where a list of active connec 
tions between the middleware and respective nodes in sub 
scriber groups is maintained, connections of Subscriber 
groups Subscribing to the present message type are located. If 
only one connection is found, it is used directly. If multiple 
connections are found, a connection may be selected ran 
domly from these connections. In some embodiments, rather 
than randomly choosing a node/connection, each node in the 
Subscribergroup with an active connection is polled to deter 
mine whether it is idle. The idle node is selected for message 
transmission. 
0037. At 405, the message is transmitted to the selected 
node(s) via respective connection(s). 
0038. Upon receipt of the message, the node processes the 
message and takes appropriate actions. For example, where a 
transaction Success message is received by a log server and a 
seller notification server, the former updates log information 
and the latter sends out email notification to the seller. 
0039. In some embodiments, each node of the subscriber 
groups is connected to the server of the middleware in a long 
connection mode where the connection remains open once it 
is established. This way, when the server of the middleware 
receives a message, it may search for the connection(s) to the 
node(s) of the subscriber(s) which subscribes for the message 
among the current connections, and push the message to the 
node(s) via the searched connection(s). 
0040. In an embodiment, there may be one or more mes 
sage distributors divided into one or more distributor groups. 
Each distributor group may include one or more nodes. Each 
distributor group selects one node to distribute a message to 
the middleware. In this way, the distribution of the message 
can not be interrupted even if a node in the distributor group 
fails. In addition, when the message traffic to be distributed is 
heavy, a plurality of nodes in the group may be used, so as to 
share the processing load of the distributor. 
0041. The message processing methods and systems are 
described above according to some embodiments of the 
invention. The above particular embodiments are described 
as examples to illustrate the principle of the invention, so as to 
enable a better understanding of the idea and solutions of the 
invention. In addition, it will be appreciated that a person of 
ordinary skill in the art can recognize many variations or 
modifications to the embodiments and applications of the 
invention without departing from the disclosure of the inven 
tion. In Summary, the invention is not limited to the above 
description. 
0042. Although the foregoing embodiments have been 
described in some detail for purposes of clarity of understand 
ing, the invention is not limited to the details provided. There 
are many alternative ways of implementing the invention. The 
disclosed embodiments are illustrative and not restrictive. 
What is claimed is: 
1. (canceled) 
2. A system, comprising: 
a message distributor to send a message to a middleware 

server, the message having a message type, wherein the 
middleware server is connected to a first plurality of 
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message Subscriber nodes associated with a first Sub 
scriber group and to a second plurality of message Sub 
scriber nodes associated with a second Subscribergroup, 
wherein a message subscriber node of the first plurality 
of message subscriber nodes associated with the first 
Subscribergroup is configured to perform a first process 
ing function and a message Subscriber node of the sec 
ond plurality of message Subscriber nodes associated 
with the second Subscriber group is configured to per 
form a second processing function, wherein the first 
processing function is different from the second pro 
cessing function; 

the middleware server to: 
receive the message from the message distributor, 
determine that the first subscriber group subscribes to 

the message type; and 
transmit the message to a selected message Subscriber 

node that belongs to the first Subscriber group, 
wherein the selected message subscriber node is con 
figured to process the message based at least in part on 
the first processing function associated with the first 
Subscribergroup; and 

a memory coupled to the processor and configured to pro 
vide the processor with instructions. 

3. The system of claim 2, wherein the selected message 
Subscriber node is randomly selected among the first plurality 
of message Subscriber nodes associated with the first Sub 
scriber group. 

4. The system of claim 2, wherein the selected message 
Subscriber node is selected to correspond to an idle message 
subscriber node in the first plurality of message subscriber 
nodes associated with the first Subscriber group. 

5. The system of claim 2, wherein the middleware server is 
connected to the first plurality of message Subscriber nodes 
associated with the first Subscriber group and the second 
plurality of message Subscriber nodes associated with the 
second Subscriber group in a long connection mode. 

6. The system of claim 5, wherein the middleware server is 
further to connect to a newly added message Subscriber node 
in the first Subscriber group, the newly added message Sub 
scriber node being associated with the first subscriber group 
based on a unique identifier of the first subscriber group. 

7. The system of claim 2, wherein the system further 
includes a database to store a corresponding relationship of 
the message type and a unique identifier of the first Subscriber 
group based at least in part on Subscription information from 
a message subscriber. 

8. The system of claim 2, wherein in the event that a 
message Subscriber node in the first plurality of message 
Subscriber nodes fails, message subscriber nodes other than 
the failed message subscriber node in the first plurality of 
message Subscribernodes are to continue processing received 
messages. 

9. The system of claim 2, wherein a number of message 
subscriber nodes included in the first plurality of message 
Subscriber nodes is configured to be dynamically adjusted 
based on message traffic Volume. 

10. A method, comprising: 
sending a message to a middleware server, the message 

having a message type, wherein the middleware server is 
connected to a first plurality of message Subscriber 
nodes associated with a first Subscriber group and to a 
second plurality of message subscriber nodes associated 
with a second Subscribergroup, wherein a message Sub 
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scriber node of the first plurality of message subscriber 
nodes associated with the first Subscriber group is con 
figured to perform a first processing function and a mes 
Sage Subscriber node of the second plurality of message 
Subscriber nodes associated with the second subscriber 
group is configured to perform a second processing 
function, wherein the first processing function is differ 
ent from the second processing function; 

receiving the message from the message distributor; 
determining that the first subscribergroup subscribes to the 

message type; and 
transmitting the message to a selected message Subscriber 

node that belongs to the first subscriber group, wherein 
the selected message subscriber node is configured to 
process the message based at least in part on the first 
processing function associated with the first Subscriber 
group. 

11. The method of claim 10, wherein the selected message 
Subscriber node is randomly selected among the first plurality 
of message Subscriber nodes associated with the first Sub 
scriber group. 

12. The method of claim 10, wherein the selected message 
Subscriber node is selected to correspond to an idle message 
subscriber node in the first plurality of message subscriber 
nodes associated with the first Subscriber group. 

13. The method of claim 10, wherein the middleware server 
is connected to the first plurality of message Subscriber nodes 
associated with the first Subscriber group and to the second 
plurality of message subscriber nodes associated with the 
second Subscriber group in a long connection mode. 

14. The method of claim 13, wherein the middleware server 
is further connected to a newly added message Subscriber 
node in the first Subscriber group, the newly added message 
subscriber node being associated with the first subscriber 
group based on a unique identifier of the first subscriber 
group. 

15. The method of claim 10 further comprising storing a 
corresponding relationship of the message type and a unique 
identifier of the first subscribergroup based at least in part on 
Subscription information from a message subscriber. 

16. The method of claim 10, wherein in the event that a 
message Subscriber node in the first plurality of message 
Subscriber nodes fails, message Subscriber nodes other than 
the failed message subscriber node in the first plurality of 
message Subscribernodes are configured to continue process 
ing received messages. 

17. The method of claim 10, wherein a number of message 
subscriber nodes included in the first plurality of message 
Subscriber nodes is configured to be dynamically adjusted 
based on message traffic Volume. 

18. A computer program product, the computer program 
product being embodied in a non-transitory computer read 
able storage medium and comprising instructions for: 

sending a message to a middleware server, the message 
having a message type, wherein the middleware server is 
connected to a first plurality of message Subscriber 
nodes associated with a first Subscriber group and to a 
second plurality of message subscriber nodes associated 
with a second Subscribergroup, wherein a message Sub 
scriber node of the first plurality of message subscriber 
nodes associated with the first Subscriber group is con 
figured to perform a first processing function and a mes 
Sage Subscriber node of the second plurality of message 
Subscriber nodes associated with the second subscriber 
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group is configured to perform a second processing 
function, wherein the first processing function is differ 
ent from the second processing function; 

receiving the message from the message distributor; 
determining that the first subscribergroup subscribes to the 

message type; and 
transmitting the message to a selected message Subscriber 

node that belongs to the first subscriber group, wherein 
the selected message subscriber node is configured to 
process the message based at least in part on the first 
processing function associated with the first Subscriber 
group. 
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