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ABSTRACT

In this paper, we propose a solution, called AQDMR, for generating delay-constrained low-cost multicast
routing trees to reduce end-to-end delay. At the current router installation, we according the routing table and the
information of link which neighboring node to guarantee QoS(Quality of Service). When we construct multicast
tree, AQDMR algorithm dynamically adjusts its low-cost tree construction policy based on how far the destination
node from the delay bound-cur QoS requirement.

Through simulations and comparing to another multicast algorithms, we reach a conclusion is that AQDMR

can simply and dynamically adjusts the construction of multicast tree in high-speed.
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10, if Delayfu]+D(u, v) { 4 and veT
11, if Cost[v]> I p(w)Cosi(uw) + Cost(u, v)
f* node-vis Treeol] &% 3R] 94w
treeo]] 1A SIAE node */
12. Costlv] < I pw)Cost(u) + Cost(u, v}
13. 9 node«— u
[* u = ¥-E node7} dc} * /

Es

e S o

3.2.3 &3 22| 78 ¥ 2l
Ezlel] 7iqie o 718 AR ofele} it

- JoinRequest(Group-id, NewMember-id, TTL): =}
A12] id4¥(IP Address, Port No.)#} TTL A
E 0|83l gl A

- JoinAccept(Group-id, LGroupHeader-id, Receiver-
id, TTL, (Parent-id, TTLp)): A¥ 1% vi¥=}
(LGroupHeader) A5$} TTL ARE Eisl,
WEAS RE xE0) A B(Parent-id, TTL,) 5&
Agstel A Treeol 3

Az xerl 2ol Aoz & de Al
2 AY 1F HEAE A 7] $95le] TIL g& 1
PE| Z7MA7H e 83 oAAE dejas
ek o] of 2F HEAE £ o 2e] "Weid sln
oln] 5ol A Put $AAPY G HARE
A0 #9999 A 1F A®A AERAP
F4, TTL)E A} A28 ks $4ke
AG1g HE A} ARG ol8d] Iz fuiAx
E Ao 848 vk wked 83 o & A Al
A9 25 HBA] g AEE $U%Pd TTL
o) 7M8 2L g EAE A9,

e o] FAE dwElEo s vehlglck

A member want to join a active group
TTL= 1
while TTL <= 255 or receive JoinAccept
multicast JoinRequest
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if a LGH receives it
if N(LG) < M /| NLG) A5 54104
send JoinAccept
if a Receiver receives it
send LGH_id, TTLy // LGH A9z 8W&A}

o}l SAlAle ARl =)o 28 gzl 9A
3P Apale] thIEAL o] Sle]l 28] FE e of
& ARAPFLE, TIL)E Ak TTly: AY
WEabel Xr oiEAIe] TTL 7+ wepick

o] AWE olgsl Aale) dEAL LF2 A
dle] o5 271 A7t =g AF A= BA
§ AgaA AR ¢ glek ofe] duelEe o]
Fa& viehd glolvh A AMle] AEAR} =
el ZFoH ol AL AR PR A
2 UEAE 2] $l8 TTLEE b4 1%E
ERSE Alghshs zlo] ohim Bm woAd 3k
£48 sl AL AP FAR) o] F A%
TTLygke olgsld i TIL e Zu ARE
H2AE AR

TTLi = TTLy + TTLy / 2
TTLy : 1A A& 2§ HExe}e] TTL AR

oL z7] EE| ¥4 FHAA ilH ok Az
o] FAE 41357 qiol] VENZ o] ¥
g Aete O TTL, Helrch 2R WA
e 2% dFAF SAE 7FsAde] A7) WEelvk

oo 78 4R LGH fail 7}A] F A2
LGH A4 #4-& RejFrh

A recciver detect failure of LGH
Report LGH_fail into its local group
send JoinRequest to parent_of LGH
while TTL < TTL,
TTL = TTLy+TTL, / 2
/| find if there is closer LGH than parent_of LGH
multicast JoinRequest with new TTL
if receive any JoinAccept
make new connection with the new LGH

age] FHo 7 wilsle Yo shie Ay
25 REA A e FAlApte] QAAEE #Hel
7} whEEe] Zolrl AAE Efrl ¥4E AY
o] glch o] A =a]e) zZlojd wE a7} Fvt
3= B4 ogd wlEEA]l % det € ¢
gtk zelmE B =Rl AR AAIgE Movesh
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£ o83l gl oF AAS FIoR 59
# 4 gl=E vk shie) A9 aF dEAE A
A2 Muean@td ARS8 HE koo Fv|HeR
Agsia 27) =22 94 9 Wi FEw
= M/t 3t 01311 AH0F-8 FHt O
< BEY Treed BE A7} sl AY =719
wyk g vehd dueiFolrk.

Local Group Tree Merge
if N(LGi) < Muyre/n  and N(LG) < Mae/n  ffi=],
if tree level of i and j are the same
LGH; becomes new LGH
{/ LGH; : 1% A A5 ®A
merge LG; and LG;
/I LGj £] ¥ =% LGHi & Join
if i is a parent of j
LGH; becomes new LGH
murge LG: and LG
/ LGy 9] & v LGH & Join

ol¥A FxAor uFE FHE AL TIH
o2u AA E8Y o7t FeAe A& A
4 5 oA He] gy =gl <l YAk
HA=gE 24 5 Slck

V. & 3 20 24

4.1 AEEd

B =Foa] A<lgk AQDMR d3El&e] Asg
Brlsr] sl ol Ald®l KPP FaelE
CKMB ¢w#l&'"”, CAO da=)3 o] A%} )
asigdcl Asvas AdE Helas e
Ao gk E=] A4 wlg 9 A7 W=
3 Ale]ze] #A(group size=10, delay bound=
30ms), ==| YA g 2 ANt 2F Alel=
2] HA(metwork size=50, delay bound=30ms), E#
A vle 9 A7k x| kAl FA|(netwotk
size=50, group size=15) & ofz] WA 45
BAjsiglom Zhzpe| ¢aelEs ARl AQDMR
GwelEe vlaste] ez vehlgick

A1g)-2- Intel Pentium I 500 PCellx] MS Visual
Cr+ lolg ol4ato] sasigen], Aulae) QoS
& #7171 $13k AQDMR &328lE-3 AR}
el Al zEaHg 47 FelellE AW
22 2PAsgih AW 2ol AR
& 23 = 44, 74 E-l §A 2 deel
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I VoIP AH]28] QoS g $1% AQDMR daels

gk el FAe ANAAgE Bafsigdh
‘KPP UxE]|Ee A A AZE AL o A
o A} = Ad 25 integer FhE AMRT
th AR W AL g AHe-sl7] ul el KPP
ofwelEe] Aussb dge wgheh AR x)4d
i ARE 2 9 o9 we 2AE 153

t AR} EAsivlets APk KPP dwa

22] time complexity = O(4 | V] Ho]eH,
.CKMB <¢72]2e KPP <welEs) vlsshct
23 A A A2E 2 o xd e
Ha XA B real BE AR o] i
g Els & v4-E 72 3lrh CKMB
at778]2e] time complexity:= O( |R* | V%) o]
E}llgl.

'CAO @& A2 BAr) EgdA
R W Aulg fUAAE A2E AR
HE EA A2 BAAA doble dn
glZo]ck CAO <tw#)Ee2] time complexity+
O(T(A)* | R0k

4.2 ZopEN

2 W] gL group size = 10, delay bound =
30 ms?l 95 $AH& Zlolvk ¥ 49} ¥ S&
Q4 wiE g AAZE F wges vlEd=
A =5 viasle] Yehde dsjolo) WESS A}
o2z} 20 FrHE 100 kTR Sl @ o
CAO <weE|ag Esi4 A4E =e]9] Hlge] A
o At VeAE 4uEFEs B AR B
2e) H1ae 4% olE Ad Mzse =29 )
42 CKMB ¢223-g Bald AR B ¥
4 < AQDMR &uiE-d F8d A€ ==
u|4 < KPP ¢e]jE-s Bl A5 B9 v
9] pAfele ¥ 4 o]F viehilch

Tree Cost vs Network Size

[+ CAG+ KPP AQDMR - CxMB]

Tree Cost
o

oo

20 3 40 5 60 70 80 90 100
Network Nodes

%] 4. Tree Cost vs Network Size
(Group size=10,delay bound=30ms)

a3 SdA Rl Ade oeF Ak
AQDMR 932)&, CKMB «v#|E, CAO 4z
Z, KPP ¢E|&o] BF o} o)Al ¢aelgo]
A Azgderl Ad #E gI=iES AQDMR
garelEole}. 1l CKMB @&18]&< CAO
7] Z<KPP tuEEe w412 Agswr) v}

gl
Execution Time va Network Size
[~ AGDMR -+ CKMB - CAQ - KPP
12
g 10
F_. 8
85 6
54
2 4
g4 2 :
0 - : . . R - -
20 30 40 50 60 70 80 90 100 110

Network nodes

J% 6. 447t vs Network Size
(group size=10, delay bound=30ms)

oA AYL network size = 50, delay bound
30 msE 7RIt 33 63 2 Telie =
A wlg ) AAz o dslgk 2F AR
w23t Aelck 18 6& ¥¥ CAO ¢xeElE:
Bala A5 =v]e] vli-E oF AR|ERY F
Zlpell mepa] EB] A4 wlge] MU Frlsie
e8] A4 Blge] A dr)h o daelEd
A geslae eE AP & o Ex] A4 9L
o] Zrlae A4 nliicl AQDMR «i=lE-E
a4 =21F A4 € 9 e EBe A4 v
4o KPP 94we)&7 CKMB ¢vEl&g 23 7
& wel 3% A gk

to mpy B

Tree Cost vs Group Size
~ CAO + KPP_+ AQDMR -~ CKMB)

Tree Cost

5 10 15 20 25 30 35 40 45 50
Group Members J

[ E—

T13 6. Tree Cost vs Group Size
{Network Size=50,delay bound=30ms)

a8 78 1% A=V 1% o CAO ¢wE]
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Fa} CKMB 47zlEe] Asjx)zke. 7.8 Alo]=9]
71l wilA  Folehe HMelck  olel  wil,
AQDMR «¢w2|&3} KPP dwz|Ee] Alsrzke
IF ARlze] Flekl o Addxe] Xe)z}
A9 giek wel dw WES=) Weas
2189 e AQDMR UvEl&o] w9 583}
o olF B WS wE S5 ujie E
g AT 5 ook

Execution Time vs Group Size
[+-CAO -+ KPP - AQDMR -+ CKMB]

Execution Time
{sec)

o = N

5 10 15 20 25 30 35 40 45
Group Members

33 7. AYAZL vs Growp Size
(Network Size=50, delay bound=30ms)

2% 83 1§ 99 A WA A¥ A3 network
size = 50, group size = 15 & 7[AElgS W &
g A4 w4 g A7 3 Ad AE WA
71 AFE Bolx §irk ¥ 86l B ule} o]
CKMB ¢32]ES B84 Add =eie] w)ge
A AL Hsl] s AY =izkEe) A9 @A
o] W3y} oA 37 ¢geom CKMB ¢7eEs)
AQDMR dwe]&-g a4 AAE Eele vlg2
KPP ¢32]5e Fad A" =29 vl4ncd
2}

Tree Cost vs Delay Bound
'+ CAO = KPP - AQDMR ~ CKMB

Tree Cost
P

o

(=]

25 30 35 40 45 S0 55 60

Delay Bound (ms)

% 8. Tree Cost vs Delay bound
(Network Size=50, Group Size=15)

Y 9% RS duE|EeY AY Azl Ad
Ao FFE AL WA dE-E Holm Ytk
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Execution Time va Delay Bound
[+~ CAO + KPP - AQDMR - CKMB)|
g 50
E_%
.5 2 30
::,; 220
2 10
i 0
25 30 35 40 45 50 55 60
Delay bound (ms)

a7 9. A7 vs Delay bound
(Network Size=50, Group Size=15)
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<+ 48] FE3A E3lz gloh

B E=Foixl VoIP AM|2S A Fshed 283
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e 2EelAl AviEcl = dueEe] Xjeoldd
ZEE A9 o w8 vt daeFeA A9
g Aolth Prime] dxeld F Eald] 3lx]) &
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o] e} Feln o] wigd £U7) xsRRE 7}
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