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Abstract It is important to constantly provide service in real-time multimedia applications using multicast.
Transmission path reconstruction occurs in hybrid multicast using Internet Protocol (IP) multicast and ALM in order
to adapt the network status to things like congestion. So, there is a problem in which real-time QoS is reduced, caused
by an increase in end-to-end delay. In this paper, we want to solve this problem through multi-layer transmission path
construction. In the proposed method, we deploy the control server and application layer overlay host (ALOH) in each
multicast domain (MD) for hybrid multicast construction. After the control server receives the control information
from an ALOH that joins the MD, it makes a group based on the hop count and sends it to the ALOH in each MD.
The ALOH in the MD performs the role of sending the packet to another ALOH and constructs the multi-layered
transmission path in order of priority by using control information that is received from the control server and based
on the delay between neighboring ALOHs. When congestion occurs in, or is absent from, the ALOH in the upper
MD, the ALOH selects the path with the highest priority in order to reduce end-to-end delay. Simulation results show
that the proposed method could reduce the end-to-end delay to less than 289 ms, on average, under congestion status.
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Fig. 1. Example of Multicast Islands
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Fig. 2. Island multicast
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Table 1. Layered information
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Fig. 4. Construction of initial transmission path

3.2 LIS MAFE 7Y

1% 94AE 4L 7 MDe] ALOHAA o]
ot} Aol M L Agure
He ALOH 1 A0S

3l

AE A AAZFS 7wko® AE5AH =

St A Azt whet AFHRe] SXEE vk
. =84 9He wE MDI={MD2, MD5},
MD4={MD5, MD8}, MD2={MD1, MD3, MD6},

MD5={MD1, MD4, MD®6, MD9}9} o] A A TS
sholgit), BelEl A|AAE Ao R e 7S

sl A5HZE Fig 59F 2t A QA Fig. 39 &



A7) &ee =R A20d ALE, 2019

249l 910 weh 9449070 Agaca e,

Fig. 5(a)$} Fig. 5(b)= 717} MD2,
&9 AEARE »}EMD} A
Ho)om AR o] AEWFE 49 MDe)
} ALOHe] 8% 5oz ﬂs}oq A5AR7} £45o]

(a) (b)
Fig. 5. Multi-layered path by priority
(a) MD2 (b) MD4

Age MEAD AL opd

WEA Agslol 32 oiw o &

d5-oll=
Al A
= ALOH7} 7-438kaL #pale] 43k MD=
2ER AFgh Fig. 62 MD2¢H MD4°] ALOH

AzAgush A5 A2 Y] Ueh)

QA0
B

Fig. 6. Current path and merged path

=

merged

Fig. 4|4 MD1el &5} AstAY ALOHS] -4

2 qlgte) A%AR Aol Basttia 4@ o
w MD29F MD5 5, 3H919] @& MDA A g1Agte]

F7kIAY w710 MAsly] wjitel] ARE WA
of gtk Aol U] MDES @A) 425
exsdn 714En MDA WATAL A
‘ﬂxi MDIA Z,_,} EHE 7 A AA 70| Z7bate] &

_,6}01 MD6o.2 5
MD5 ¢ MD6% 28 4tgho]7]

S A ARE A
S 8o 2 M Fig. 79 Zo] HEFHL

AT e,

opy
|

38

Fig. 7. Reconstruction of transmission path
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Fig. 9. Physical network for simulation
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