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Abstract

The goal of the SmartGrid is to maximize energy efficiency by exchanging bi-directional real-time power information with

the help of ICT(Information and Communication Technology). In this paper, we propose a “JRS-MS” (Joint Routing and
Scheduling for Multi-channel SmartGrid) algorithm that uses numerical modeling methods in IEEE 802.11s based STDMA
multi-channel SmartGrid NAN networks. The proposed algorithm controls the amount of data transmission adaptively at the
link layer and finds a high data-rate path which has the least interference between traffic flows in multi-channel SmartGrid
NAN networks. The proposed algorithm improve transmission performance by enhancing network utilization. By comparing the
results of performance analysis between the proposed algorithm and the JRS-SG algon'thmm in the previous paper, we showed
that the JRS-MS algorithm can improve transmission performance by maximally utilizing given network resources when the

number of flows are increasing in the multi-hop NAN wireless mesh networks.
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Algorithm 1: Definition, Input, Initializaiton for JRS-MS

Definition
R = 3 (Each node has three channel or interface)

107, 2C  3C" = 1000 (number of slots for channel No.1, 2. 3)
Input
1. 1-Distance Edge Coloring Results

V(G) = 16

IS = { IS5y, 1152, 118y, IS4, 1155, 115¢. 115+, IS5,

1180, 11510, 1111, 14812, 11513, 11814, 11515, 11516 }
oIS = { 215y, 31Ss, 218y, 215y, 2155, o1 Sg. 2157, 21 S,

215y, 21510, 21511, 21512, 20513, 21514, 21515, 21516 }
315 = { 315). 3152, 315z, 3154, 3l Ss. 31 S6. 3157, 315s,

3150, 31510, 31511, 31512, 34 S13. 3L S14. 31515, 31516 }

2. Source-Destination pairs
3. Adjacency Matrix

Initialization
Gy = Lr_.
ik x(G)? )
rltij =p Py, (i) €p ISy

vhe {1\ (G} Vrel
v(i.j) € Ak e {1...x(G)}.Vr e R

O3 3
Fig. 3.

JRS-MS &ez|&Fel =7|5t
Initialization of JRS-MS Algorithm.
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Algorithm 2: Iterative Heuristic Algorithm for JRS-MS

Main Iteration

while A®gecision < € do
STEP 1. Solving a problem for maximizing network capacity

Maximize
F
pRY;
f=1

Solution

F
Ciy =3 A cals
f=1

STEP 2. Calculating used capacity

(i, j) € AVre R

PUCK :?:%’é‘i}”sk (+Ci); V(i,j)e AVEke{l, .. .x(G)},VreRR
STEP 3. Calculating scheduling margin
Alq)l =1 (I)l —1 ucy, Az‘Iﬁ =2 \I’]_ —2ucy, Ag‘I’l =3 (I’l —3 UCy

AI‘I)Q =1 ‘I)z —1 ucs, AQ‘I’Q =2 ‘I’Q —3 UCy, Ag(I’-z =3 (I’2 —3 UCy

Ar(f’x(G) = ‘I’X(G)
STEP 4. Calculating A Prmaz,

—r “('X(G)
ArDpmin and A, Pgecision

argmax

Ar®imar =717 ()

(A Dy); Vrel

ApPrmin :ifffiﬁx(g) (A ®k): VreR
Avbpmin: k€ {1, (@) Vr € R

Ar®pmin

Ar®aecision = ArPrmaz —

STEP 5. Updating A, Primaz.

ArPrmar
2

»Prmazr =r Prmaz — Ee{l..x(G)}.vreR

ArPpmaz
2

Premin =r Prmin + kel ..x(G)VreRr

end
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