SYSTEM FOR MANAGING INFORMATION IN A MESH NETWORK FIELD
OF THE INVENTION The present invention relates to a system for managing
information in a mesh network. BACKGROUND OF THE INVENTION
Identifiers have been used in many applications of Distributed Control
Systems. In applications that connect a variety of data sources such as
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information of the devices, location of the data sources as well as the
relationship between the devices. The relationship between the devices can
be very complex and usually they form a mesh network. Existing systems

FIELD/OF tregsiNe N oNmesh network to present the relationships between the
devices. Tree structure can be easily managed (add, delete, search, etc.) and
implemented in Relational Database Management System (RDBMS).
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capable of storing all the relationships between devices. Most existing
systems only store the location of the tags and some common information
and uses another data structure to store the relationship (parent and child)
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data structures (e.g. the object connection type structures) identify valid types
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Existing systems use trees instead of mesh network to present the relationships between the

devices. Tree structure can be easily managed (add, delete, search, etc.) and implemented in
Relational Database Management System (RDBMS). However, vast amount of information is
lost since tree hierarchy is not capable of storing all the relationships between devices. Most
existing systems only store the location of the tags and some common information and uses

another data structure to store the relationship (parent and child) between the tags.

Figure 1 shows the general data model of the prior art. As shown, it uses a table to store the
device information including the ID, Tag name, Data, DEV ID (Device ID), etc. There is another
table storing the relationship between the devices. The figure shows device with tag name
TAGO001 is the parent of device TAG002 and is the child of the device TAG003.

An example of the existing system is disclosed in US Patent No. 7089530. In particular, it
discloses that connection objects or other such data structures facilitate establishing and
configuring connections between objects that model components in a process control system. A
first set of data structures (e.g. the object connection type structures) identify valid types for
component-to-component pairings and the respective roles of each component in the pairing
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component-to-component pairings and the respective roles of each
component in the pairing 1 (e.g., parent or child, source or sink). A second
set of data structures (e.g., the parameter connection type structures) supply
similar information for parameter-to-parameter connections. Together, these
data structures can be used, for example, to validate
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traversal. Lastly, if it allows the user to insert/delete a device, the ID will be
adjusted accordingly. As a result, it needs to update all the references of the
Theredereicamwi enevaothdisddy rata deeseof chehgatbrAdrosyibterasis Firsieelddit) aveost of the

searcrﬁj"?é éﬂ‘?‘r‘%@o@ anables a5t %8%8%238&8@%8“ YR Sﬁee‘aﬁdt&"’ﬁ% b entire

performing commnion operations s din deletln and updatin

relatloaﬁmfbjbﬁtE?fmlasigiésl%’?m%e@mbﬁ@dﬁtﬁ/&%é%@eapguE@taﬂv,a#y%ﬁ@ﬁofa@éel is only

conveﬂ@qﬁ@&@b@ummw&wommlagﬁrmfmhﬁ)m@foaﬁi dﬂtbefypbse@tSrav&sal Lastly, if
it allopg {RR1B9ES;3" M8 Preseat Invention | '" BPEAMS AppaLe! g‘ from hie gl Ye,V'Q%sun it
eSCI’I |on aken'in connectlon Wltht eaccompan Ing drawings,

needSiNo,lswdeéeoaibtlpeéﬁﬂr@acmémﬁ@m@fwh@nﬂ\é@rrﬁr@ﬁ IQLbW\bAemhﬁnquE
INVENTION

Also, there is a need to have data structure that enables fast search speed, ease of traverse,
and ease of performing common operations such as adding, deleting and updating.

It is an object of the present invention to overcome, or substantially ameliorate, the
disadvantages and shortcomings of the prior art.

Other objects and advantages of the present invention will become apparent from the following
description, taken in connection with the accompanying drawings, which illustrate one preferred

embodiment of the invention.

SUMMARY OF THE INVENTION

In accordance with a first aspect of the invention, there is provided a system for managing
information in a mesh network, the system comprising a first table for storing a plurality of device
identifiers, the device identifier being mapped into an index, a second table for storing
information of the device identifier, a third table for storing the relationship between the device



In accordance with a first aspect of the invention, there is provided a system

for managing information in a mesh network, the system comprising a first

table for storing a plurality of device identifiers, the device identifier being

mapped into an index, a second table for storing information of the device

identifier, a third table for storing the relationship between the device 2
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to theﬂ%qgt Z)f%elng linked to the third table. Preferably, the index is mapped into a

second table by a hash function. Preferably, the relationship between the

device identifiers comprise of parent-child relationship. In accordance with a
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information in a mesh network, the method comprising providing a system

comprising a first table for storing a plurality of device identifiers, the device
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of the device identifier, a third table for storing the relationship between the

device identifiers, the first table is being linked to the second table and the
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relationship of the device identifier with other device identifier.
Preferably, the index is mapped into a second table by a hash function.
Preferably, the relationship between the device identifier comprises of parent-child relationship.
Preferably, method for managing information in a mesh network further comprising of at least a
searching, traverse, deletion and addition operations.
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows the general data model of the prior art.

Figure 2 shows a preferred embodiment of the present invention.

Figure 3 shows a flow chart of a method of practising the invention.



Figure 2 shows a preferred embodiment of the present invention. Figure 3
shows a flow chart of a method of practising the invention. 3 DETAILED
DESCRIPTION OF THE INVENTION Figure 2 illustrates the preferred
embodiment of the present invention. As shown, the system is divided into
three main components. The first component, also known as a Hash Table
DETARNED iDES CRIAFIONTOFSTHEINY ENTEDIY of device identifiers. Each device

identifier, Device ID, is mapped to a particular Index. For example, device
identifier DEVOO1 is mapped into Index 2. The second component, also
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When in use, a user first enters a query in the operating section 201. In particularly, the user
could search, traverse, delete or add the query. The processor 205 would then process the
search query. Thereafter, the Hash Table 202 identifies the device ID based on the search
query. Each device ID is mapped to a particular index. The Hash Table 202 would map the
index into the Device Information Table 203 by using an algorithm known as a Hash function.
The device information table 203, is a second table for storing information and data of the device
identifier. The processor 205 would then process the device information in the device
information table 203. The relationship between the device identifiers which is stored in the
reference table 204 is finally displayed in the Data Retrieving Section 206.

Figure 3 shows the flow chart of the system. As shown, step 301 comprises of any one of at
least 4 operations, namely searching, traverse, deletion and addition.

In an example embodiment of the present invention, with reference to a device DEV001, in the
first operation, “Search”, the system first finds the index to the Device Information storage by
using the Hash Table which is 2. The system locates the record and retrieves the information of
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The device information table 203, is a second table for storing information

and data of the device identifier. The processor 205 would then process the

device information in the device information table 203. The relationship

between the device identifiers which is stored in the reference table 204 is

finally displayed in the Data Retrieving Section 206. Figure 3 shows the flow
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information of its parents and children by following the above operations
again. The second operation, "Traverse", in step 301 shows the system ma
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references. The fourth operation, "Add", in step 301 shows that if system
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Table and get the index to the Device Information which is 3. It locates the space according to
the index, and fills up the field with the proper information of the device. If it has relationships
with other devices, system adds the Device IDs of these devices into its references and specifies
whether they are its parents or children. System finds its parents and children by the steps
describing in the searching and add the DEV010 to their references accordingly

After the four operations in step 301, the index may be mapped into the device information table
in step 302. In step 303, the information of the device is processed in the device information
table before the relationship of the device identifier with other device identifier is being
processed in step 304 in the reference table.

It is to be understood that the invention is not intended to be limited to the illustrated
embodiment and the numerous alternatives and modifications will be apparent to those skilled in
the art. Therefore, it is to be understood that the invention is to be defined only by the following

claims.



Table and get the index to the Device Information which is 3. It locates the
space according to the index, and fills up the field with the proper information
of the device. If it has relationships with other devices, system adds the
Device IDs of these devices into its references and specifies whether they
are its parents or children. System finds its parents and children by the steps
Claimgescribing in the searching and add the DEVO10 to their references
accordingly After the four operations in step 301, the index may be mapped
into the device information table in step 302. In step 303, the information of
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process n step 304 in the reference table. It is to be understood that the
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only by the foIIowmg claims. 5 Claims: 1. A system for managing information
in & medhSARIJARIRS BrnEiNEse sRidisSechnd 1aBie APiTisgCoTshiam ' being

ofidedae demiifietapitie device identifier being mapped into an index, a
second table for storing information of the device identifier, a third table for
storing the relationship between the device identifiers, the first table is being

2. lidkeSHS'@E decdieain<!ana inavaeindi@ieas Wﬂﬁﬂ(éﬂQ@tﬁ‘@ﬁﬂMab'e by a
tatden Zundiersystem according to claim 1, wherein the index is mapped into a
second table by a

3. The system according to any one of the preceding claims, wherein the relationship

between the device identifiers comprise of parent-child relationship.

4. A method for managing information in a mesh network, the method comprising:

providing a system comprising a first table for storing a plurality of device
identifiers, the device identifier being mapped into an index, a second table for storing
information of the device identifier, a third table for storing the relationship between the
device identifiers, the first table is being linked to the second table and the second table
is being linked to the third table,

searching the device identifier and the index of the device identifier in the first
table,

searching for information of the device identifier,

searching for relationship of the device identifier with other device identifier.

5. The method according to claim 4, wherein the index is mapped into a second table by a
hash function.

6. The method according to claims 4 or 5, wherein the relationship between the device
identifier comprises of parent-child relationship.



hash function. 3. The system according to any one of the preceding claims,
wherein the relationship between the device identifiers comprise of
parent-child relationship. 4. A method for managing information in a mesh
network, the method comprising: providing a system comprising a first table
for storing a plurality of device identifiers, the device identifier being mapped
inMaemigtiey, acseeing tatzlm;fomrﬁodmgaiinf@rmmiosl ofitiherdesioerisiegtidlebt deast a

stori h t ns device identifiers, the first
t}a;éb%rtﬁp ?Fayé%%q%g Ie s%é%nép (% 5’;% (Bemgecond table is being linked
to the third table, searching the deV|ce |dent|f|er and the index of the device
identifier in the first table, searching for information of the device identifier,
searching for relationship of the device identifier with other device identifier.
5. The method according to claim 4, wherein the index is mapped into a
second table by a hash function. 6. The method according to claims 4 or 5,
wherein the relationship between the device identifier comprises of
parent-child relationship. 6 7. The method according to any one of claims 4 to
6, further comprising of at least a searching, traverse, deletion and addition
operations. 7



