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Initial Investigation on Consolidation with Adaptive Dynamic Threshold for
ABR Multicast Connections in ATM Networks

NIRCIENE -

(Soung-Wook Shin and Kwang-Hyun Cho)

Abstract : The major problem at a branch point for point-to-multipoint available bit rate(ABR) services in asynchronous transfer mode
(ATM) networks is how to consolidate backward resource management(BRM) cells from each branch for a multicast connection. In
this paper, we propose an efficient feedback consolidation algorithm based on an adaptive dynamic threshold(ADT) to eliminate the
consolidation noise and to reduce the consolidation delay. The main idea of the ADT algorithm lies in that each branch point estimates
the ABR traffic condition of the network through the virtual queue estimation and the transmission threshold of the queue level in
branch points is adaptively controlled according to the estimation. Simulation results show that the proposed ADT algorithm can

achieve a faster response in congestion status and a higher link utilization compared with the previous works.
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On the receipt of a FRM (ER, CI, NI) cell:
Multicast this RM cell to all participating branches;

On the receipt of a BRM (ER, CI, NI) cell from branch i

IF NOT Bi THEN
Let Bi = L;
Let N_Received = N_Received + 1;
ELSE:
Let GlobalMinimum = min(GlobaiMinimum, ERi from
BRMi), MCI = MCI OR CIi from BRMi, MNI = MNI

OR NIi from BRM;;

IF (LocalMinimum > ERi from BRMi) THEN
Let LocalMinimum = ERi from BRMi;
Let passBRM = 1

ELSE IF (N_Received == Num) THEN
Let LocalMinimum = GlobalMinimum;
Let passBRM = 1;

ELSE Discard this BRMi;

I8 1. Chun A 318159 pseudo =
Fig. 1. The pseudo code of Chun’s algorithm.

On the receipt of a FRM (ER, CI, NI} cell:
Multicast this RM cell to all participating branches;
On the receipt of a BRM (ER, CI, NI) cell from branch i
Let CTRi = CTRi +1 for the corresponding branch i;
Let MNIi = NI, MCli = CI, and MERi = ER for the
corresponding branch i;
IF (CTRj>Q for all other branches j, j * i) THEN
Let ER = min(MER}j), CI = OR(MCIj), NI = OR(MNL)
for all participating branches j;
Let CTRj = CTRj-1 for ali participating branches j;
pass this BRM cell;
ELSE Discard this BRM cell;

19 2. Cho ¢d)E 2] pseudoZ .
Fig. 2. The pseudo code of Cho’s algorithm.
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Fig. 3. Illustration of a branch point in the ADT algorithm.

Initialize;
Let TLR = 0;
Let MER = PCR, MCI = 0, CTR = 0, MNI = 0 for all branch

(Begin ADT Algorithm)
On the receipt of a FRM (CCR, ER, Cl1, NI) cell;
IF (TLR==1) THEN
Let VQ_in = CCR;
Multicast the FRM cell to all participating branches;

On the receipt of a BRM (ER, CI, NI) cell from branch i;
Let MNILi = NI, MCIi = CI, MERi = ER for the
corresponding branch i;
IF (MER>ERi) THEN
Let TLR = 1;
IF (TLR + 1) THEN
Let CTRi = CTRi +1 for all ith branch;
IF (CTRj>0 for all other jth branch, j + i) THEN
Let ER = min(MERj), CI = OR(MCIj), NI =OR(NMIj)
for all participating jth branches;
Let CTRj = CTRj-1 for all jth branch;
Send the BRM(ER, CI, NI) cell back to the source;
ELSE
Discard the BRM cell;
ELSE
Let VQ_out = ERj;
Compute the VQ_length;
Let CTRi = CTRi +1 for all ith branch;
IF (MER > ERi) THEN
Let ER = min(MERj), CI = OR(MCIj), NI =OR(MNIj)
for all participating jth branches;
Send the BRM(ER, ClI, NI) cell back to the source;
Let CTRj = 0 for all jth branch;
ELSE IF (VQ_length == 0) THEN
Send the BRM(ER, CI, NI) cell back to the source;
TIR = @;
Let CTRj = CTRj-1 for all jth branch;
ELSE IF (CTRj>0 for all other jth branch, j * i) THEN
Let ER = min(MERj), CI = OR(MCI)), NI =OR(NMIj)
for all participating jth branches;
Let CTRj = CTRj-1 for all jth branch;
Send the BRM(ER, CI, NI) cell back to the soun
ELSE

19 4. ADT & g}E9] pseudoF =
Fig. 4. The pseudo code of the ADT algorithm.
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Fig. 5. An example ATM network model.
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Fig. 6. Comparison of the ABR traffic for each algorithm.
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Fig. 7. Variation of queue lengths along each algorithm.
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Table 1. Qualitative comparison of each consolidation algorithm.
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