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A Novel Multicast Address Allocation Approach Based on Interest Constrains

ZHOU Zhong ZHAO Qin-PRing
(School of Computer Science & Technology, Beihang University, Beijing 100083)

Abgract  There exists a sharp conflict between the large amount of multicast addresses required
in distributed virtual environment and the multicast address finiteness. In this paper, a novel
multicast address allocation approach based on theinterest constrainsisproposed, which operates
the allocation process with a seeding model. The initiation and run-time process of seeding model
carry out the static and dynamic multicast address allocations individually. This paper combines
2-dimendon lattice and PR quadtree structure to desgn the spatial data structure of seeding model
and presents the adaptive growing and pruning algorithms for dynamic allocation, together with
the searching algorithm for rapid searching the multicast addressfor alocation. Algorithm analy-
sis and performance experiments show that this approach has high efficiency and reach the re-
guirementsfor multicast address allocation and search in large-scale distributed virtual environ-
ment. In the end a brief introduction to the implementation of this approach in BH-RTI, a runr
time infrastructure, for distributed s mulation is given.
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, // value of X[m]:int ( )
(14 16] /1 dimension Y
/1 value of Y[n]:int ( )
PR , , 11 :
( )| /1 handle mapping[ m- 1][n- 1]:int
, PR typedef struct{
/1 X
int num of X;
! ! 1Y
, ) ; int num of Y;
) ) ) /1 X ,int[num of X]
U32 *value of X;
/1Y ,int[ num of Y]
4 U32 * value of Y;
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/1 [ num of Y- 1]

int ** handle mapping;
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INT findNull Node( ) {
INT temp = MinNull Index ;
IF ((MinNullIndex belong to )l
(MinNullIndex beyond ))
RESET MinNullIndex AS
IF( MinNull Index ) {
MinNull Index =findNextNull Node(MinNull Index) ;
RETURN temp ;
}
/1 MinNull Index
temp =findNextNull Node( )
Il
MinNull Index =findNextNull Node(temp) ;
RETURN temp;

MinNull Index
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Grid.value X[] Grid.value of Y[]
8

}
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/1
INT SEARCH(U32 x, U32 y){
INTi=COLUMN(y) ;
INTj = ROW(X) ;
IF (Grid. handle mapping[i][j] = =0)
/1
RETURN O;
FLOAT fx=(x- Grid.vaue of X[j- 1]) *1.0/
(Gid.vaue of X[j]- Gid.value of X[j- 1]);
FLOATfy=(y- Grid.value of Y[i- 1]) *1.0/
(Grid.vdue of Y[i] - Grid.vaue of Y[i- 1]);
RETURN SearchinTree (fx ,fy ,mapping grid. handle map-
ping[illjl) ;

7 SEARCH

11 Grid
INT COLUMN (U32 x){

11

INTi=0;

/1

INT j= Grid. num_of_X- 1;

/1

INT m=0;

/1

IF (x <= Grid.value of _X[1])
RETURN i ;

IF (x> = Grid.value of_X[j- 1])
RETURNj- 1;

/1

i- -

WHILE(i < =j){
m=(i +j)/2;
IF(x < mapping grid.value of X[m])

j=m-1;
EL SE
i=m+1;
}
RETURN i;
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11
INT SearchinTree(FLOAT x, FLOAT Yy, INT Index){
Il
1F( Index )
RETURN Index;
11
INT num=0;
11
IF((x >0.5) & &(y <=0.5))
num=0;
ELSEIF((x <=05) & &(y >0 5))
num=1;
ELSEIF((x >0 5) & &(y >0. 5))
num=2;
/12x,2y 1
X *=2;
y*=2;
IF(x >=1)
X=x-1;
IF(y >=1)
y=y-1;
11
tree node = Index ;
RETURN SearchinTree(x , y, tree node.split node[ num]) ;
}
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RTI from 2001 after a sumrup of their related research and
applications and has achieved many advancements in severa
agpects such as Lol extenson to HLA , RTI congestion con-
trol etc. Presently BH RTI can support run-time services for
thousands of federates and tens of thousands of objects,
which isa big step in the scalability of distributed s mulation
systems.

BH RTI is based on multicast technologies and the con-
tribution of this paper isinorder to improve the multicast ad-
dress usage and snlve the multicast address finiteness prob-
lem in distributed virtual environment.



