Vi Thi Thay Ha

XAY DUNG CAY BINH TUYEN
MULTICAST LOP UNG DUNG

Vi Thi Thay Ha*
*Hoc Vién Cong Nghé Bwu chinh Vién théng

Tom tit — Khéi niém Multicast 16p tng dung (ALM)
don gian 1a viéc trién khai cac chtc niang Multicast nhu
mét dich vu 16p ung dung thay vi 16p mang. ALM co rat
nhiéu wu diém so véi IP Multicast. Thir nhat, ALM c6 thé
trién khai dé dang va phat trién ngay lap tirc mot wng dung
cu thé qua mang Internet ma khéng can phai thay doi co
s& ha tang mang IP hién c6. Thir hai, tat ca cac chic ning
sao luu va quan 1y nhom Multicast déu duoc thuc hién tai
I6p tng dung, Router trong mang khong can hd trg tinh
nang Multicast. Thir ba, ALM phu hop vdi trién khai céc
dich vu da phuong tién trén quy mé Ién. Tuy nhién cay
dinh tuyén ALM khong dwoc téi wu do gap phai vin dé
“nut thit c6 chai” va duong dinh tuyén qué xa so véi 16p
nén tang IP. Bai b4o nghién ciru cac van dé vé ALM, xay
dung bai toan t6i wu cay dinh tuyén ALM, phan tich ham
gia da bién dya trén bang thong va tré.

Tir khéa - Mang ngang hang (P2P), bang bam phan tan
(DHT), da huodng 16p IP (IP Multicast), da hudng 16p ung
dung (ALM), mang dia chi ndi dung (CAN), chit lugng
dich vu (Q0S), nha cung cép dich vu (ISP), b dinh tuyén
(Router).

I. DPATVANBE

Sy phét trién manh m& cua mang Internet ngay nay kéo
theo sy phat trién cua cac tng dung trén Internet. Dit ligu
trao d6i trén mang khong chi don thuan 14 van ban nita ma
thém vao d6 1a dir liéu da phuong tién bao gom c6 hinh
anh, &m thanh, phim, nhac... Cac tng dung da phuong tién
phd bién c6 thé ké dén nhu goi dién qua mang Internet
(Internet  telephony), hoi thao truc tuyén (video
conferencing) hoic cac tng dung xem video theo yéu cau
(video on demand) ngay cang duoc sir dung rong réi. Dé
dam bao QoS va dap tng nhu ciu gia ting cta ngudi st
dung, cac giao thuc truyén thong Multicast hiéu qua déng
mot vai trd rat quan trong. Tuy nhién cac giao thic
Multicast hi¢n tai déu c6 cac wu va nhugc diém. IP
Multicast rat hiéu qua trong viéc phan phéi dir liéu da
phuong tién, nhung viéc trién khai va quan Iy hoat dong
cua IP Multicast phirc tap va ton kém. N6 yéu cau cac b
dinh tuyén phai hd trg tinh nang Multicast, trong khi hau
hét cac Router ctia nha cung cap dich vu (ISP) lai khdng hd
tro Multicast.

ALM thyc hién cac chirc ndng Multicast nhu mét dich
vu l6p tng dung. Do trién khai dinh tuyén Multicast tai 16p
g dung, nén ALM d tan dung duoc cac loi thé ciia mang
P2P nhu: Kha ning mo rong, kha ning chiu dung 15i, dé
dang trién khai nhanh chéng trén mang Internet ma khong
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can c6 bat ky thay ddi co so ha tang cua mang IP. Hinh 1
mo ta viéc truyén Multicast cho cling mot nhém ngudi nhan
va nguoi giri caia ALM va IP Multicast. Chirc nang sao luu
g0i tin, quan ly nhom Multicast cta IP Multicast dugc thyc
hién tai cac bo dinh tuyén (R), ALM thuc hién tai cac nat
dau cubi va chi sir dung k¥ thuat truyén tin Unicast tai 16p
mang [1][2][3].
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Hinh 1. IP Multicast va ALM [1]

Tuy nhién do cay dinh tuyén ALM duoc xay dung tai
I6p tng dung dua chu yeu vao dinh danh nit, hoan toan doc
lap véi CAu triic mang nén, diéu d6 dan téi su khong dong
nhét hiéu nang. Bén canh d6, cac ndt tham gia hé thong
cling duoc coi la cd kha nang nhu nhau vé bang thong, kha
nang luu trit... Trong thyc té lai c6 mot sy khac biét 16n vé
tai gitra cac nat hay con goi 1a sy mat can bang tai. Vi vay
viéc xay dung Cay dinh tuyén qua ALM thuong gap phai
van d& “nut that ¢ chai” khi mot nat c¢6 tai nguyén kém
ma phai chiu tai cao.

Dé trién khai ALM trén quy md 16n va cung cép cac
dich vu ludng thoi gian thyc dam bao QoS qua mang
Internet viéc cai thién hiéu nang cay dinh tuyén 16p tng
dung 1a can thiét, 1am cho cdy dinh tuyén ALM c6 hiéu
nang gan giéng nhu IP Multicast. Cac tham s anh huéng
t6i hidu nang cua cay dinh tuyén 16p ing dung chii yéu lién
quan t6i tré va bang thong. Mot s6 cac tham sé hiéu nang
cua ALM.

Tré lién két (Stretch): La ty sb giita do dai duong lién két
ALM va lién két truc tiép qua mang IP. Hinh 2 mo ta ban
tin di tr B t6i C qua ALM d6 dai 71, tai mac IP 1a 47
(stretch = 71/47). Déi voi IP Multicast gi tri ndy bang 1.
Tai lién két (Link stress): Tham sé biéu thi tong s6 goi tin
giéng nhau di qua cing mot lién két 16p IP. Vi du trong
hinh 2 tai lién két tir ngudn A dén D can di qua lién két [Ra,
Rb] hai lan. Béi vai IP Multicast gid tri nay bang 1.
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End host

Overlay network
Hinh 2. Dinh tuyén Multicast I6p ing dung

Phan noi dung tiép theo bai bao phan tich mot sé cac
van dé vé ALM va xay dung bai toan t6i uu cay dinh tuyén
dua trén bang thong va tre.

I1. PHAN LOAIBINH TUYEN ALM

Cac giao thue dinh tuyén Multicast 16p tng dung duoc
phan loai chu yeu dya vao ciu tric mang va kiéu diéu
khién. Didu khién ALM thuong tiép can theo hai kiéu tap
trung va phan tan. Cau tric mang dé xay dung cay dinh
tuyén Multicast dya trén Mesh-first hodc Tree-first. Tay
tirng loai dich vy yéu cau trién khai ma giao thirc ALM
duoc thiét ké pht hop. Ngoai ra con c6 mot sb ALM phat
trién Multicast dua trén cac mang ngang hang co cau tric
goi la Multicast an (Implicit) Chord, Pastry [1].

Giao thirc ALMI [2] str dung diéu khién tap trung, toan
bo viéc tinh toan thong tin dinh tuyén va thu thap théng tin
trang thai cdy Multicast déu do trung tam diéu khién. NGt
quan ly cay hoic bo diéu khién trung tdm thuc hién tinh
toan cdy duong di ngan nhit MST (Minimum Spanning
Tree) dua trén bo tham sé do hiéu ning ciia tng dung cu
thé (nhu tré dau cudi, bang thong c6 sin). Giao thirc ALMI
str dung Iénh ping do thoi gian tré dugc thuc hién boi cac
thanh vién nhém, vi tr& 1a tiéu chi cho nhiéu eng dung va
cling kha d& dang dé kiém soat. Mic du, hiéu qua cay
Multicast cua giao thirc ALMI gan bang hiéu qua cua cay
IP Multicast, nhung kha ndng m¢ rong kém, ALMI chi tng
dung trong mang c6 quy md nho. Bdi vai cac hé théng quy
mo I6n hiéu nang hé thong giam do hién twong nghén cb
chai tai cac bo diéu khién trung tam.

Diéu khién phan tan thi viéc dinh tuyén va thu thap thdng
tin trang thai dugc phan tan cho cac nat dau cudi tir do t6
chirc cau trdc cay Multicast, cay c6 thé cau tric dua trén
lugi (Mesh-first) hoac dua trén cdy (Tree-first).
Mesh-first: Cac giao thac CAN, Narada, Scattercast,
Bayeux[2] tiép can xay dung cdy dinh tuyén theo Mesh-
first.V&i cach tiép can nay cac nat mudn tham gia vao qué
trinh truyén hoic nhan dir liéu Multicast s& tham gia vao
mot mang pha hinh thanh nén mét cau tric dang ludi lién
két cac nat véi nhau. Cay Multicast s& dugc xay dung dwa
trén céc lién két cua mang phu nay. Sau khi c4u tric mang
dugc hinh thanh thi nat nguon s sir dung thuét toan dinh
tuyén dé truyén Multicast thdng qua mang d6. Thong
thuong cdy Multicast tao ra tir phuong thirc nay khong
duoc t6i wu do gap phai van dé “nut that ¢ chai” khi mot
nat cd tai nguyén kém ma phai chiu tai cao. Hon nira, viéc
duy tri mang phu ciing doi hoi mot phan bang thong cho
cac thong tin diéu khién 1 mang. Tuy nhién, lgi the cua Mesh-
first la kha néng chiu 16i cao, béi cac nat trong cay khong
chi biét dén nat cha cua né ma con biét thong tin vé cac nat
khac. Mesh-first thuong dugc su dung véi cac ing dung
nhu hoi nghi truyen hinh. Tuy nhién, nhugc diém cua
Mesh-first 1a rat kho dé thyc hién can bang tai va can bang
do tré giira cac nat do phy thudc vao kién tric mang phu.
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Tree-first: La cach tiép can cua giao thic YOID, HMTP,
NICE, ZIGZAG [3], cdy Multicast dugc hinh thanh ma
khéng can cac ndt tao thanh mang phii véi nhau. Mot nat
chon cha cua né tir mot s6 thanh vién da biét trong cay.
Viéc chon cha thuong dugc thuc hién dua trén mot so tiéu
chi nhu can bang bang thong gura cac nit hoac dam bao do
sau cua cay can bang giita cac nhanh. Uu diém cua Tree-
first 1a cac nGt c6 thé chon nut cha, do d6 ¢6 thé tranh duoc
tinh trang mot nat nao do phal chiju tai qua cao. Tree-first
can c6 thuat toan phat hién va tranh lap xay ra trong cay
Multicast. Céac nt trong cay s¢ chon dugc vi tri t6i uru nhat
nham tranh hién twong “nat thit ¢6 chai”. Tuy nhién, diéu
nay c6 thé dan dén Cay bi léch. Hon nira khi mot nt bi 16i
hoac roi mang thi viéc khdi phuc lai cdy Multicast sé khd
khan hon rat nhiéu so véi Mesh-first.

Giao thtc HMTP duya trén mét thuat toan dé quy dé xay
dung cay: Mot nut méi dén s& lien h¢ véi gdc cua cay chon
nGt tét nhat trong s6 con cua goc va lap di 1ap lai qua trinh
nay tir trén xudng cho dén khi né tim thay mot ndt cha thich
hop. Giao thirc NICE, SDHC, ZIGZAG tao thanh cac nhom
phén cip, cac nut trong nhom thuong co khodng cach gan
nhau. Uu diém cua cac giao thirc nhém phan cap la mao
dau didu khlen nho va chi phi xay dung va duy tri cay
Multicast la thap.

I11. BAI TOAN TOI U CAY MULTICAST
A. Khdi niém cdy Multicast l6p irng dung

Overlay link Receiver

Source Q/'\‘

Hinh 3. Cay Multicast lép ing dung
Mang IP nhu do thi G=(N,E), N 1a tap hop cac nit, E Ia
mot tdp hop cla cdc canh. Mot nit 77, € N bidu thi
Router, mét canh 7};,7] j € E 1akét nbi vat 1y 2 chiéu.
Cay Multicast qua 1op tng dung O = (S, D, NO, EO) ,

s 1a nat ngudn (ndt cha), D 1a tap hop cac nut dich
» No= N 1a tap hop céac nut trong mang IP doc theo cac

lién két chong phu EO 1a tap hop cac lién két mang phu
dugc dinh nghia nhu sau: Tép hop cac may chu H o bao
gdm s va D trong cay O, nghiala H = {S}U D

Lién két chong phu €,= (ds,no,...,nls,dr)e E, vei

d, €eH,, 7 €Ny, d, € D va mdi nat nhan €D ¢6

thé xudt hién mot 1an tai vi tri cubi cing ctia lién két, nhung
c6 thé xudt hién nhiéu lan tai vi tri dau tién ciia mot lién
két chong phu khac. Céc lién két chong phit TCP hoic
UDP duoc két ndi boi cac giao thie 16p chdng phu. Céc
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Router 77, co6 thé xuét hién nhiéu lan trong mét lién Kkét

chdng phu €€ Eo , hinh 3 mé ta mang chong phii ¢6 6
lién két chong phu.
B. Bai todn toi wu cdy dinh tuyén ALM

Cay ALM dugc hinh thanh do cac lién két I6p tng dung
giita cac nut dau cudi. Nat ngu0n gui dit liéu dén nat nhan
doc theo cay Multicast, moi nat khong phai ndt la nhan
duoc dir liéu va truyen lai dit liéu dén cac nat con khac ctlng
mot IUc. Do céc nut c6 nang lyc khac nhau vi vy mét so
céc nut c6 nang lyc yéu phai chiu tai quéa lon dan toi cay
mét can bang. Cay Multicast dugc xay dung trén lop ang
dung thuong co tré lén hon nhleu S0 Vi cay dinh tuyen |0’p
IP. Bai toan t6i wu cay dinh tuyen ALM chu yeu xét t6i cac

yéu t6 bang thong va tré dé cai thién cac tham sb hi¢u ning
Stretch va Link stress.

Cho V €H , Bin (v) duoc goi 1a bang théng cuc dai
ctia niit v, Bout (v) bang thong chuyén tiép téi da v, Cp(V)
la chi phf cua ndt. Cho € €E, e 1 canh két néi gitra nat
udénv, Cl (U,V) bang thong t6i da ma nut u va v co thé
dat duoc trén e. C,(U,V) 1a tr& truyén goi giita hai nat,

C.,(U,V) 1a bién dong tré jitter, Cost (¢) la chi phi mao dau.
3
Bai toan dinh tuyén qua I6p wng dung c6 thé mé ta nhu sau:
Cay Multicast I6p ang dung 0 = (S, D, N, E;) P tap céc
con dudng, nGt ngudn s (nat cha), D 1atap hop cac nit dich,
tim mot con duong p ma di tir s dén D, véi P € P, sao cho
chi phi nhé nhét va dap ang mot sé céc diéu kién rang bugc.
Neéu ¢ d6 c6 k dieu kign rang bugc va ham myc tiéu O, dinh
tuyén c6 nhiém vu xay dung mét cay t6i uu O, sao cho chi
phi 1a nho nhét Zu,v)epCOSt(U’V) va dat duoc cAc tiéu

chi ciia ham muc tiéu téi wu O, va thoa man:
! \ ! H
Z(u,v)ePCi (uv)<C/ma C/eCl<i<k.

Dé giai quyét cac van dé dinh tuyén ALM muc tiéu chinh
1a t6i wu cac tiéu chi va diéu kién rang budc. Muc tiéu toi
wu duoc chia thanh hai loai: Téi wu nat va xay dung cay
t6i uu, diéu kién rang budc duoc chia thanh hai loai: rang
budc nit va cay. Viéc tdi wu nat va rang bude nat 1a huéng
dén cac nat ¢ thuoc tinh lién quan, ching han nhu bang
thong nut, chi phi, 46 su cua cay, va cac Cay t6i uu va rang
budc cdy bang cac dic tinh lién quan dén cly Multicast,
ching han do sau cua cdy tré trung binh va chi phi. Két
hop cac muc tiéu ti wu va diéu kién rang budc hinh thanh
nén céc giao thuc dinh tuyén Multicast I6p phii khac nhau.

IV.HAM GIA DUA TREN BANG THONG VA TRE

Cac giao thirc dinh tuyén ALM duoc thiét ké nhu phan
tich & phan II méi chi giai quyét dugc mot trong cac van
de tré hoic bang thong Mot 6 cac nghién ciru xay dung
t6i wu cay dinh tuyén ALM cho cé4c ung dung ludng thoi
gian thyc, tuy nhién cac nghién ctru ciing chi giai quyét
Mot tiéu chi, chang han nhu chi phi bang thong may chi
va kha niang mé rong cua hé thong [6], tré lién két [7], chi
phi cay Multicast [8].
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Thuyec té cac tmg dung ludng thoi gian thuc c6 cac yéu
cau khac nhau vé bang thong, tré va bién dong tré cho timg
loai dich vu. Vi du dich vu video streaming rat nhay cam
v6i biang thong nhung khong nhay cam véi tré, thoai qua
IP (VoIP) va cac dich vu hoi nghi truyén hinh, goi video,
chang han nhu Skype hodc Facetime 1a céc dich vu “nhay
cam” voi ca tré va bang thong. Vi vy mudn dam bao QoS
cho cac g dung ludng thoi gian thuce phai t6i wu nhiéu
tiéu chi dong thoi nhu bang thong, tré. DPé c6 thé xay dung
cdy dinh tuyen ALM t6i wu can biét gia (cost) cua cac lién
két 6 san. Gia cua lién két chi c6 thé tinh dugc qua ham
gia. Viéc nghién ctru va dua ra mot ham gia bang thong va
tré rat can thiét cho viéc xay dung ciy dinh tuyén ALM cai
thién hiéu nang. Nghién ctru [9][10] d& dua ra cac ham gia
thich tmg c6 tinh t&i tré, bang thong dong gop dé trién khai
cho cac dich vu ludng, qua két qua phan tich va mo phong
cho thdy ap dung ham gia da bién, QoS dich vu duoc cai
thién hon so véi cac nghién ctru [6][7][8]. Phan tiép theo
bai bao phan tich cach xay dung ham gia da bién dwa vao
bing thong va tré.

A. Ham gia dwa trén biang thong

Gia st chiing ta 6 lién Kkét1a i Tong bing thong sin sang
ctia lién két 1a ky, bang thong yéu cau X, ham gia dya trén
bang thong: f (xw). Do Kw la bing thong t6i da c6 sin khi
sir dung tat ca cac tai nguyén sin c6 trén lién két i, vi vay
0 < Xw < kw. Theo thoi gian véi cac yéu cau cua ung dung
Xw €6 thé thay ddi boi mot sb gia AX,, . Bidu nay din toi
ham gi4 hién tai ciing thay doi f (xw +Axw), do d6 gia tri
ham gia hién tai phu thudc vao:

- Ham gia trude: f (xw)

- Ty 1¢ khi ting bang thong yéu ciu mot s6 gia AX,,

X

W
X, T AX,
- Ty 1¢ khi bang thong con lai bi giam di mot sé gia
K. —X, —AX
W W W
AX,,: "

w

Cudi cung, ta c6:

AXW
X, + AX,, (D)
(ky XW—AXW)

k

f(x, +Ax,)=f(x,)|1+

W

Tur (1) ta co:

lim w: lim f(x,) K, 1
Ax,—0 AXW Ax,—0

= ) = T () & = ) @

Thay thé f (xw) boi y va f(xw) boi v ;

\
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tir (2) ching ta c6 mdt phuong trinh vi phan bac mét theo
bién bang thong:

dy K

a7 Xk, —x,) @

Giai phuong trinh vi phan bac mét chung ta c6 dugc ham
gia dya trén bang thong:

@y_ ke
y o XKy =X)

d
<:>j y I—x & )dxw

wa+<kw—xw)dxw [, ox,) %,
k X

Xy (kw - XW)

w

dx

W

w

Sin(y)=In(x,)

Tur d6 suy ra ham gia dua vao bang thong, trong 6 . la
hang sé tich phan:

—In(k, —Xx,)+cC

_ox, “
Y K x

W w
B. Ham gia dwa trén tré
Ky hiéu bién (Xg) tré yéu cau cua dich vy, kg tré téi‘thiéu
ma mang co6 the dap tng khi st dung toan b nguon tai
nguyén san c6 cua mang. Trén thuc té tré yéu cau (xqg) €6
dac tinh ddo nguge voi bang thong yéu cau (Xw). Vi vay
bang cach thay the:

1 s 1
T R
Va

1 dx

g =d (—) -2

Xd Xdz2

Thay vao (3) ta co:

. 1
dy Kqg dy Ky

d—Xd_de(Kd—Xd) _@_Yl(i_l)
X5 Xg ‘K  Xq
Tur d6 suy ra vi phan theo bién tré:
dy 1
=Yy )
dx; " (kg =)
Phuong trinh (5) 1a phuong trinh vi phan bac mét theo bién
tré. Tur d6 ta co:
ﬂ _ dXd J‘
Yy (kd - Xd)

<In(y) =-In(x; —k4)+In(c)

J‘d(xd Kq)

d_xd
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Sk

Suy ra ham gia lién két dya trén tr& voi W 1a hang sb tich
phan:

_ Pk
y (6)
Xy —Kq

C. Ham gia duwa trén bing thong va tré

Ky higu ham gia theo ca tré va bang thong u(xw, Xg) xem
xét hai tham sb bang thong yéu cau (xw) va tré yéu cau (Xa)
cua dich vy cung mét luc. Vi bién bang thong va tré la bién
doc lap tuyén tinh. Tir phuong trinh vi phan (6) va (3) ta
€6 phuong trinh:

X, (K, —X,)
%uxw + (kd — Xq )uxd =u )
W
Trong d6 vi phan riéng phan cua u theo xu:
ou
u, =——,
Y OX,,
Vi phan riéng phan cua u theo Xg:
U - ou
Dé giai phuong trinh (7) dat xw = Xw (1), Xd = Xa (1),
u = u(Xw (t), Xq (t) ), ta cé:
oX,, Xy ou
My, +—du, =
o ™ o T o (8)
Tir (7) va (8) ta c6 hé phuong trinh vi phan riéng phan:
aXw — Xw(kw — Xw)
ot K,
OX
=k %) o
ou
—=u
ot

Dé giai phuong trinh (7) tim cac hang sé tich phan d. bao
gom ca cac bién X, X, va u. Cac budc giai phuong trinh:

Budec 1: Tim hing sb tich phan dau tién:

Tu (9) ta co:
ax, Xulky—%,)
ot ke du_ kydx,
@ u < u X (kw - Xw) (10)
ot

(10) ¢c6 dang gidng vai vi phan ciia bang thong nén suy
ra:
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d.x,
U=—" _
(kw - Xw)
Tir d6 hang sé:
D= (kw — Xw)u
X (11)

w
Budc 2: Tim hing sb tich phan thi 2

Tir (9) twong tu ching ta c¢6 thé xac dinh dugc hang s6'¥

_ (xg —kg)u
¥ Kk, (12)

Buwéc 3: Tim hing sé ® tong quat

® = (Xw;Xd, U) = hang s6, mo ta mbi quan hé giira 3 bién
Xw; Xd, U

Ta c6 thé thiét 1ap hai hang sb bang nhau, do do:
H(®) = P(Y)

V4 biéu dién

® = f(P) (13)

Tir (11), (12), (13), ta cé:

(kw_xw)u — f((xd _kd )UJ

X kd (14)

W
(u dwoc biéu dién nhu 1a ham theo bién Xw Va Xg CON X
va Xq la cac bién doc lap ). Lay dao ham (14) theo xw va
giai tim u, .

Ky hiéu f(wj= f(X,,U)
d
Ta co:
K, — X, K, Xy —K ,
(X—W)UXW —EU :(dk—dd)uxw'f (Xd,U)
ou K,-Kq.U (15)

T X0y = X Kg =X (X —Kg)-F (% )]

Tuong tu nhu vy, ldy dao ham (14) theo Xq va giai tim
u,, taco:

(kw _Xw) u, = f’(Xd,U)|:u+(Xd _kd) u, :|
X ‘ K, ‘

\

B (x4, U)U.X, 16
Sl = (Kyy =Xk = F(X5,U). (%4 —Ky).X 1o

w

Thay UXW va U, vao phuong trinh (7)
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X (Ky — X)) k,-Kq.U N
k., X, [k, = XKy = X, (Xg —Kg ). F/(X4,0)]
ot (kg = X,) P U u-x,

l(kw =X )Kg = F(Xg,u).(Xg —ky) X,

_ (kw _Xw)'kd _(Xd _kd)'f '(Xd,U).XW _
- (kw _Xw)'kd _XW(Xd _kd)'f’(xd!u) -

Buéc 4: Thém diéu Kién bién dé tim f

Tir nhitng dic diém ty nhién cta hai tham s6 QoS: bing
thong yéu cau (xw) va do tré yéu cau (Xg), va cac ham gia
bang thong va tre, chiing ta c6 nhitng diéu kién bién:

kw B Xw :t3
Ky
et an
d d
u=t?

Thay thé (17) vao (14) ta co:
.t 1 (18)
f(r)=o<f)==
( t) e (t) :
Tur (18) va (14) ta co:

(xg —kgu | k ~ (k, —x,)u 19
Qf( dkdd J_(Xd_dkd)u_ X o

w

Tur d6 suy ra ham gia bang thong va tré 1a:

XW kd
uix,,, X;) = .
(Xur Xg) \/kW—XW Xk, (20)

V. KET LUAN

Bai bao phan tich cic van dé can quan tam khi téi wu
cay dinh tuyén ALM. Binh myén t6i wu 1a tim ra dugc mot
duong dinh tuyén thoa méan toi uu tat ca cac tham s hiéu
nang voi chi phi nho nhat.

Noi dung bai bao phan tich viéc xay dung mot ham gia
da bién c6 tinh dén tré, bang thong dong gop va bang thong
san co cla cac nat, gop phan xay dung cdy dinh tuyén dam
bao yéu cau QoS cua timg loai dich vu.

Tuy nhién trong ing dung thyuc té, dé dat duoc tat ca cac
tiéu chi 1a rat kho. Ham gia da bién khong phai ludn cho
két qua t6t hon so v6i ham gia don bién.Vi du, ham gia
biang thong, tré, va xac suat mat goi c6 thé xay dung mot
cdy Multicast tot hon néu cac nut dung mang truy nhap
khong day véi mot ty 16 mat goi cao dé tham gia vao cay
Multicast, nhung khi hau hét cac nut dang sir dung mang
truy nhap c6 day voi mot ty 1é mét goi thap, thi ham chi
phi ba bién c6 thé xay dung mot ciy Multicast tdi hon ham
chi phi hai bién bang thong va d6 tré. Hudng nghién ciru
tiép s& danh gia ing dung ham gia bang thong va tré véi
cac ung dung da phuong ti€n trén mang Internet.
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BUILDING MULTICAST ROUTING TREE ON
APPLICATION LAYER

Abstract- The concept of ALM is simply the
implementation of multicasting functionality as an
application service instead of a network service. It has
excellent advantages over IP Multicast. First, it easier and
possibly immediate deployment over the Internet without
any modification of the current infrastructure and
adaptable to a specific application; Second, all specific
group communication functionality including group
management, and packet replication, is moved to the
application layer so routers in the network do not need to
support the Multicast; Third, ALM is suitable for
deploying multimedia services on a large scale. However,
the ALM routing tree is not optimized due to the
“bottleneck” problem and the routing is too far from the IP
foundation layer. The paper studies ALM problems builds
the ALM optimization routing tree, analysis of a multi-
variable cost function of the end-to-end delay and
bandwidth.

Keywords - Peer to Peer, Distributed hash table,
Application Layer Multicast, IP Multicast, Content-
Addressable Networks, Quality of Service, Internet
Service Provider
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thong tai Hoc vién cong nghé Buu
chinh Vién théng. Hién 1a Giang
vién khoa Vién théng. Linh vuc
quan tdm: Phén tich danh gia hiéu
ning mang, mang chdng phii ngang
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