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Designing a Distributed Algorithm Using Genetic
Algorithms for Bandwidth Allocation
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In huge communication networks, proper allocation of bandwidths is essential to achieving effective
utilization of limited network resources. High capacity communication links are costly and proper alloca-
tion of bandwidth for such links saves us more investment. To design bandwidth allocation algorithms,
an algorithm called GRA(Genetic Routing Algorithm) was proposed elsewhere that employs genetic
algorithm to optimize allocations. The GRA is a centralized algorithm which is considered vulnerable
to network failures: it may not finish bandwidth allocation on node or link failures. In this paper, we
propose a distributed algorithm for the GRA, called D-GRA(Distributed GRA) which enables us to
recover from network failures. Through empirical studies, we show effectiveness of recovery mechanism.
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proc_send_request () {
while(true){
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proc_receive_request (}{

int own_id, other_id[];

int  MSG3, MSGa[l; /+ fERRIEH «/

float MSGS, MSG6[); /+ BIGEEIEIR +/
int  MSG2=0, MSG7=0; /¢ (0 or 1) */
int min_node;

MSG2 27/ O—RF¥ Xb;

while (MSG7==0){
MSG3 = func_calc(3); /+ ERRERR »/
<owd_id,MSG3>Z 7 O0—KF¥ X b
<other_id[],MSG4[1> = fll/ —R N 52{E;

MSG5 = func_calc(5); /* EINEZEH »/
<own_id,MSG5>% 7 O—K F+ X b ;
<other_id[],MSG6[)> = fi1/ —RKR M S E(E;

min_node = func_evaluate(); /* TS D ¥
fli «/

if (min_node == own_id){
MSG3 27 O—FF+¥ A
-3EE AR

MSG7=1 7 O0—RFy X b;
HEMT (break);}
else{
MSG4[min_node] = min_node & VD fEEEtFR%E
21E;
min_node & ¥ MSG7 % %13;}
}

}/**xend**s/

func_calc(int type){
int best_path, best_fitness;

MSG4[] ZITICHEHE %8B

for(i=0; i<§; i++){ /* BEHVIRIE »/
BIRL BB OBICHEE B,
BR - XX - BRER;
}

best_path = BBEZBR/NET DER;
best_fitness = FODiEGHE

if (type==3) return best_path;
if (type==5) return best_fitness;
}/*xxend*x*/

func_evaluate () {
float min_f,tmp_f;
int node;
min_f = MSDS,MSD6[] DD &/Mi;

for(i=0; i</ —R¥; i++){
tmp_f = MSD6[i];
if (min_f > tmp_£[il){

node = i;
return node;}
else{
node = own_id;
return node;}
}/*exend**x/
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