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RNG-based Scatternet Formation Algorithm for Small-Scale Ad-Hoc
Network
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Abstract

This paper addresses a RNG based scatternet fopology formation, self-hedling, and routing path optimization for smallscale
distributed environment, which is called RNG-FHR(Scatternet Formation, self-Healing and self-Routing path optimization) algorithm,
We evaluated the digorithm using ns2 and extensible Bluetoothsimulator called blueware 1o show that RNG-FHR does not have
superior performance, but is smpler and more practical than any other distibuted dlgorithms from the point of deploying the
nefwork in the small-scole distributed dynamic envircnment due to the exchange of fewer messages aond local confrol. As a
result, we redlized that even though RNG-FHR is unlikely to be possible for deploying in large-scale environment, it surely can be
deployed for performance and practical implementation in small-scale environment.
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Phase 1: 2 =Z9 s 27|38} F33.
Piconet_no = [my_bd_addr];

Node_type = Free_node;

Neighbor_Table(NT) = empty vector;

Format of NT is <Bd_addr, Sig strength, Node_
type, Roles, Ch_id, Piconet_no, Hops_to_Controller>;
Bd_addr is the identifier of Bluetooth device;
Sig_strength is the signal strength from the neighbor
node;

Role is defined as one of As_Master/As_Slave/Not_
Connected;

Ch_id is assigned to each link toward neighbor nodes
if a node is connected to its neighbors. Otherwise,
not assigned(Ch_id is set as Not_assigned);
Hops_to_Controller(HTC) is to specify the distance
to the primary controller;
Neighbor_Piconet_Table(NPT) = empty vector;

NPT is maintained by each master, recording the
neighbor piconet combined with local piconet;
Format of NPT is <Bridge_id, Remote_piconet_no>;
Bridge_id is the identifier of the device joining
more than one piconet;

Remote_piconet_no is the identifier of the neighbor
combined with the local piconet;

1. If a node is controller,
2. then Hops_to_Controller = 0,
3. else Hops_to_Controller = 1000,
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1. Node A receives inquiry response from node
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C, meanwhile C creates a new entry for A in
its NT based on the inquiry;
2. Node A creates a new entry for C in its NT;
3. Node A makes a link connection to C,
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1. Master A sends RNG_REQ message to the
slave C, formatted as <Bd_addr, Node_type,
Piconet_no, Hops_to_Controller>
2. Upon receiving the message, the slave C
makes a decision whether to accept this
connection request. If the node C accepts, it
sends back RNG_RESP message as a
response and updates local configuration,
otherwise disconnect the physical link.
3. Upon receiving the responding message,
RNG_RESP, the master A updates local
information

Phase 4 : RNG 31| wt& 33 444 34
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1.A and C send their NT(defined as

Neighbor_MSG) to each other
2. If (Both of A and C have connected E)

then {

Select the weakest link within the
triangle;
If(the weakest link is A->E or C->E)

3. then Disconnect the link, update local
information and NT

4, else  Disconnect A->C, update local
information and NT

Phase 5 : 2H¢-% 23 34
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1. If(tocal Hops_to_Controller for A and C is
changed)
then Broadcast Hop_MSG to their connected
neighbors, the format of which is <Bd_addr,
Node_type, Piconet_no, Hops_to_Controller>;
2. On receiving Hop_MSG for all nodes
If(local Hops_to_Controller >
Hops_to_Controller in the Hop_MSG + 1)
then {
Update NT based on the received
Hop_MSG;
Set local
Hops_to_Controller=Hops_to_Controller
in the Hop_MSG + 1;
Generate and broadcast Hop_MSG to
all the neighbors;

BEE =z}

Phase 6 : ©o|% =% 7 #A(phase 2 -
phase 5% FEY 23S ABT,
1. If all the node has (Hops_to_Controller < 1000);
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then Stop discovery;
else Continue discovery procedure;
We assume that there are six nodes(node 0
to node S)initially in small-scale scatternet;

5. Node0 is controller which is interfaced to a
bus and controls the communication between
the other nodes. The other nodes(nodel to

node 5) are master or slave node;
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