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Tom tit: Véi sy phat trién nhanh chéng cia mang ngang
hang P2P, mét s6 tng dung mai nhu P2PSIP di ndi 1én nhu
mot xu huéng méi trong linh vuc truyén thong da phuong tién
qua mang internet. P2PSIP ¢6 kha ning khic phuc nhiing
nhuoc diém cua hé théng SIP théng thudng. Trong hé thdng
P2PSIP can mot s cac nlt hoat dong nhu proxies va gateways
goi la siéu nat (SN) va khi mang c6 kich thudc 1on thi chi phi
cua viéc lya chon SN ting rat nhanh véi dé phirc tap ban tin

trao d6i la O(N2) .

Bai bao d& xuit giai thuat bau chon siéu nat SNS (Super
Node Selection) ¢ tinh téi cac yéu té tr&, do 6n dinh va chi
phi dé duy tri d6 6n dinh mang. Qua phan tich va két qua mo
phong giai thuat bau chon siéu nat SNS khi trién khai trén
mang ngang hang Chord phan cip mé rong (Chord_SL) cai
thién hiéu nang so véi cac nghién ciru trude day.

Tir khoa: Mang ngang hang, si€u nut, nut thong thuong,
bang bam phan tan, giao thirc khi tao phién, si€u-siéu nut,
mang Chord phan cap mé rong, lya chon siéu nit

I.  DAT VAN BE

Khoang vai nim tré lai day, thé gidi da chung kién su
bung no cua Internet bang thoéng rong, cung vai no la sy phét
trién manh mé cua cac (ng dung ngang hang Véi nhiéu vu
diém hira hen nhu tinh hiéu qua, linh hoat va kha niang mé rong
cao. Pac biét cac mang ngang hang P2P dua trén bang bam
phan tan DHT d va dang thu hat duoc nhiéu sy quan tam tir
cong dong nghién cau. Tuy nhién, mang ngang hang dua trén
DHT truyén théng chi cung Cap cau tric mot chleu va khong str
dung dgc tinh phan nhom von c6 cua mot s6 tng dung (vi du:
dich vu truyén hinh hoi nghi, thoai hoi nghi qua mang P2P,
P2PSIP...). M6 hinh truyen théng khong thé giai quyét duoc
c4c van dé lién quan téi ty 1& ra nhap va roi mang cao va tinh
khong dong nhat cua cac nlt trong mang P2P.

Pé cai _thién hi¢u nang dinh tuyén va thich tng voéi mang
khong 6n dinh va tinh khong dong nhat cua cac nat, viéc phat
trién mot mo hinh phan cap P2P la can

thiét. Nghlen ctru [1] dé xuat mé hinh Chord _SL phan cap mo
rong, viéc cau tric va xay dung mang phan Cap dua trén vi tri
cua cdc nut tham gia da giai quyet duogc van dé khong dong
nhét hiéu nang gita mang chng phu va mang_ nén tang. Céu
trac mang duoc chia lam hai 16p: Lép lién mién (superlayer)
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quan ly K cum ndi mién va cac 16p noi mién (local layer) c6 n
nit n=N/K.

M6 hinh phan cip Chord SL di cai thién hon so véi cac
nghién ctu phan cap cua cac nghién ctu truéc. Tuy nhién
trong nghién ciu [1] van chua dua ra giai thuat lya chon SN
ma SN duogc gan ¢6 dinh. Vi vay hiéu nang mang giam khi SN
bi 16i hoic SN roi mang.

Do c4c nat tham g|a Vao mang ngang hang, la khong ddng
nhat vi vay dé dé xay dung mang phan cap 6n dinh va hiéu
qua, giai thuat bau chon cac nut co nang luc lam siéu nat co
anh huong rat 16n toi higu niang cua hé thong. Qua nghién ctru
va khao sat nhiéu nghién ctu di dua ra glal thuat bau chon
siéu nat trong mang ngang hang phan cap [2-10]. Viéc bau
chon siéu nit duya vao khoang cach dé giam tré duoc cac
nghién cuu [2], [6], [7] d¢ xuat. Nhung nghién ctu nay tap
trung giam tré truyén théng giira cac nut bang cach kham pha
su l&n can cua mang hon la kham pha nang luc cua nat dé xay
dung mang phan cap siéu n(t hiéu qua.

SG-1 la mét giao thirc lya chon siéu nat n6| tiéng xem xét
nang lyc cua nat, nhung thiéu co ché ra quyét dinh phu hgp
lam cho g|a| thuat hoi tu cham va tiéu ton mao dau diéu khién
trong qua trinh lwa chon siéu nat [10].

Nghién ciru [3], [5] da dé xudt mot ky thuat hoc may tu
dong dé cai thien glal thuat SG1. Tuy nhién viéc lya chon siéu
nat phal dung hoa gitra glam tré truyén thong, hiéu qua tim
kiém va lya chon nhu’ng siéu nit c6 nang lyc du manh dya vao
mot s6 cac dac tinh vi du nhu: Thoi gian sdng cua nat, kha
nang xu ly, bang thong....

Phan noi dung tiép bai bao dé xuét giai thuat biu chon siéu
nut duoc goi la SNS (Super Node Selection) c6 tinh téi cac yéu
t6 t6i wu nhu: tré, d6 6n dinh cua mang phan Cap va chi phi dé
duy tri do 6n dinh mang. Qua phan tich va két qua mo phong
glal thuat SNS khi trién khai trong mang ngang hang phan cap
cai thién hiéu nang so véi cac nghién ctu trude day [4], [10].

Il. BE XUAT GIAI THUAT SNS

A. X&y dyng ham muyc tiéu

Trong mang phan cép, cac nut trong Vong ndi mién sau mot
chu ky s& duoc chay thuat toan dé danh gia kha ndng cua nit.
Mot nuat véi hiéu nang vuot troi s& duoc chon dé trg thanh mot
SN, trong khi niit v6i hi¢u nang thap s& hoat dong nhu mot niit
thong thuong ON. Céac tham s6 danh gia kha nang ctia niit bao
gom: Bang thong, kha ning xir ly, thoi gian truc tuyén. Trong
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nghién ciru d& xuat ham gia da bién dé danh gia ning lyc cia

nuat :
n
u(xgXg X =0 TT (%)
SO
Trong do:
X;, Xy,..., X, tuong Ung 13 bang thong, kha nang xur 1y,

thoi gian truc truyén,...

f, (xi) 1a ham chi phi tuong tmg v6i cac bién X;, X, ..., X, -
Trong phuong trinh néu trén tit ca cac tham s c6 anh hudng
t6i hi¢u nang hoat dong clia cac nut & mirc do khac nhau. Bing
céch két hop tat ca céc yeu t6 néu trén, ham muc tiéu G cua
giai thuat dé xuat duoc xac dinh nhu sau:

- ® Ap) P,
ton(sNy FisNy Bisny
Trong do:
ton(p), P(p), B(p) lan luot 1a thoi gian hoat dong trung

binh cua nat, kha niang xu ly CPU (MIPS Million
Instruction Per Second), bang thong cua nut p ;

ton(SN) , P(SN) , B(SN) lan luot 1a cac gia tri yéu cAu tbi

thiéu cta cac tham sb dbi véi mot nit SN, gia tri tham s6 duoc
chon tuy theo muc ti€u cua tirng dich vu trién khai.

B. Thudt toan bau chon SNS

Thuat toan bau chon SN s& dugc cap nhat cung voi qua
trinh chay 6n dinh stabilization() cta gidi thuat Chord trong 16p
ndi mién. Mai nit quang ba cac tham s6 hi¢u nang t6i cac nut
hang x6m trong ndi mién. Tung nut s& dua ra binh chon nit t6t
nhét theo két qua tinh toan tir thong tin n6 nhén duoc. MJi nit
chiu tréch nhiém cho cac tinh toan bau chon ciia chinh minh.
Nt nao dugc binh chon nhiéu nhat s& dugc lva chon SN. Khi
SN duoc lya chon, nd can quang ba thong tin cia nd bao gom
ca dia chi IP va dinh danh ... dén tit ca cac nat cé lién quan
trong cung 16p ndi mién.

M6 hinh héa mot phién truc tuyén trén mot mang ngang
hang nhu mot do thi co huéng G={V, E}, trong d6 V 1a tap cac
dinh dai dién cho cac nit va E la tap c&c canh dai dién cho cac
lién két 16p chong phu. Qué trinh lya chon SN dugc thé hién
trong hinh 1. Gia sir c6 6 nuat trong 16p ndi mién va cac tham so
hiéu ning cua tat ca cac nit duoc liét ké trong hinh.

Cac tham s6 Toyny» Fny+ Bisny 1an luot 1 : 30 pht,
1.0MIPS va 512Kbps tuong tng.
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Hinh 1. Hiéu néng cta céc nut tham gia I6p ndi mién
Chord_SL

Nang lyc cua tat ca cac nut dugc tinh toan theo ham muyc
tiéu G. Néu tinh toan ket qud cta nut j 16n hon so véi i thi Gl_] =
1, nguoc lai, Gij = 0, néu két qua tinh toan cua hai nat j va i 1a
nhu nhau Gij = Gji= 1.

Két qua duoc sip xép trong mot ma tran, cac nut dwa ra
binh chon dugc li¢t ké nhu 1a hang cua ma tran, cac nut da
nhin duoc binh chon duoc liét ké nhu 1a cac cot. Vi vay, tong
ciia mdi cot 1a tong s6 phiéu binh chon cua tat ca cac nit da
nhan dugc. Vi du trong hinh 2 nit B nhan dugc nhiéu binh
chon nhét s& dwoc chon 1a SN cua nhom.

A B C D E F

A1 1 1 1 1 O

B 01 0 O 0 O

c 01 1 1 0 O

D 0O 1 0 1 1 O

E 01 0 1 1 O
G=F 1 1 1 1 1 1

S 2 6 35 41

Hinh 2. Ma tréan bau chon SN

Thuat toan 1 . Ma gia thuat toan bau chon SN
/I Tao mét vong tron Chord méi.

n.create()

predecessor = nil;

successor = n;

/I join a Chord ring containing node n’.
n.join(n’)

predecessor = nil;
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successor = n’.find_successor(n);

VOTE(n,k)X
a=n;i=k;j=k;
while (i < N){
a = a.successor; t=j+1;
G1=n.t_ on*n.P*n.B;
G2=a.t on*a.P *a.B;
if(G1==G2){ G[il[t]=1; GI][]=1:}
else{
if(G1>G2){G[i][t]=1;GItl[]=0:}
else{G[]][t]=0;G[t][j]=1;}
}
i++; j++;
}
}
FIND_SN(n){
for i=1 to m G[i][i]=1;
k=1; t=n;
while (k<N){
VOTE(t,k);
t=t.successor; k++;
}
for i=1 to N SJ[i]=0;
fori=1to N {
for j=1 to N S[i]=S][i] + G[j][iJ;
}
SN = n; Smax = S[1]; j=1;
fori=2 to N {
if (S[i]>Smax){

Smax = SJil;
while(j<i){SN=SN.successor; j++;}
=

}
return SN;

ll. PHAN TiCH HIEU NANG

Dé phan tich hiéu ning cua thuat toan lya chon siéu nit dé
Xuét, nghién ctu dua vao chi phi ban tin dung lya chon siéu nit
va duy tri d6 6n dinh ciia mang chong phu siéu nat. Chi phi cho
céc ban tin trao di trong qué trinh bau chon SN dugc tinh:

a) Mdi nat phat quang béa cac tham sé cua né téi cac nat
hang x6m;
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b) Céc nit co nang luc thap hon (bing théng, kha nang xir
1y,...) s& bau chon cho cac nit c¢6 ning lyc cao hon, trong qua
trinh niy cac nit ¢6 nang lyc yéu s& gui ban tin bau chon cho
cac nut ¢6 nang lyc cao hon;

¢) Sau khi SN dugc lya chon s& phat quang ba cac ban tin
thong bao cac tham sé cua nat dén cac ndt trong mién ma nod
quéan 1y. Chi phi ban tin dé lya chon SN, néu trién khai thuat
toan bau chon trén mang Chord khong phan cép véi sb nut
trong mang N, chi phi d¢ lya chon SN sé& dugc tinh:

2 2 N(N-1)
Ay +Cy +N-1=N(N-1)+ -

(3N+2)(N-1)
-

+(N-1)
@)

2
~ O(N")

Trong do:

AI%l ban tin dé phat quang ba cac tham s cua nit toi cac nit

hang xém.

Cﬁ ban tin duoc dung dé cac nit ¢6 nang luc yéu bau cho
cac nat ¢o nang lyc cao hon.

(N -1) ban tin duoc truyén tr nit duge chon lam SN dé
thong bao cac tham sd cua no téi cac nit trong mang. Néu
trién khai trén mo hinh phan cap Chord_SL [1], v&i sé nut 1a N
va mang dugc chia lam K cym. Chi phi dé lwa chon SN cua
thuat toan dé xuét 1a :

N (BN+2K)(N-K) N2
(AN/K +CN/K R DK s )(4)

Trong do:

A,%l ,k ban tin dé phat quang ba cac tham sb cia nit t6i cac
nat hang xém.

2 T N 2 e A 1A
Cy/k ban tin duge dung dé cac nut c6 nang lyc yeu bau cho

cac nat co nang luc cao hon.

N , . A N , \ X
(g -9 ban tin dugc truyén tur nut dugc chon lam SN dé

thong bao cac tham sb cua né toi cac nit trong mang.
Ttr cong thie (3) va (4) 1o rang thudt toan béau chon siéu nat

SNS khi trién khai qua md hinh phén cap co chi phi giam so
v6i md hinh khong phan cap truyén thong.

Nghién ctru sir dung phin mém PeerSim [11] dé thuc hién
md phong so sanh hiéu ning giai thuat dé xuat va giai thuat
SPS [4] va SG1[10]. Phan tich m6 phong tap trung danh gia
kha nang md rong cua SNS véi cac nghién ctru trudc day. Hay
néi cach khéac ching t6i kiém tra sy thay déi thoi gian hoi tu
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clia cac giai thuat khi kich thuéc mang ting tir 1000 dén
20000 nat.

Két qua mo6 phong hinh 3 cho thiy véi kich thude mang
tang thi sb vong mo phong cua giai thuat SPS va SG1 ting
hon so véi SNS. Ly do la cac nut trong md hinh nghién ctru
clia tac gia dugc cdu trac phan cip duya trén vi tri ciia cac nut
tham gia, vi vy siéu

nGt SN 1a cac n(t khong nhitng gan vé dinh danh ma con lan
can véi cac nit trong nhom. Ngoai ra mdi nhém con duy tri
mot ma tran chira dit liu duge bau chon siéu nut tir cac nut
trong nhom.

mSPS mSG1 SNS

S6 vong mé phéng can dé
giai thuat hdi tu
-
[ 38

1000 10000 20000

Téng s6 nut trong mang ngang hang

Hinh 3. Khd ndng mé réng cda thuét toan

IV. KET LUAN

Mang ngang hang phan cip c6 hiéu ning cai thién hon so
v6i cac mang ngang hang truyén thong [1]. Tuy nhién do dic
tinh clia mang ngang hang 1a mang khong 6n dinh va cac nut
tham gia vao mang khong dong nhat ( bang thong, kha ning
xt 1y, thoi gian tryc tuyén ...). Vi vay viéc lya chon SN trong
c4c mang phan cip 1a rat kho khan. Bai bao dé xuit giai thudt
bau chon siéu nut SNS trong mang ngang hang phin cap. SN
dugc bau chon 1 nut ¢6 ning luc dam bdo cac yéu cau vé
bang thong, kha nang xu 1y, nut c6 do 6n dinh cao.

Giai thuat bau chon khi trién Kkhai trén mang Chord_SL
phan cap cai thién hiéu nang hon khi trién khai trén mang
ngang hang truyén thong. Qua phan

tich mo phong giai thuat bau chon siéu nut thich tmg voi cac
mang cé quy md 16n, khi tang kich thudc mang thoi gian hoi
tu cua giai thuét gidm nhiéu so vdi cac nghién ctru [4], [10].
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OPTIMAL SUPERNODE SELECTION FOR LARGE
- SCALE P2P NETWORKS

Abstract: With the rapid development of P2P, a number of
new applications such as P2PSIP has emerged as a new trend
in the field of multimedia communications over the Internet.

P2PSIP capable of overcoming the disadvantages of
conventional SIP system. In those scenarios, there need some
nodes acting as proxies and gateways are called Supernodes
(SNs) and when the network is large, the cost of selecting SN
increases very rapidly with message complexity of traditional

selection algorithms was o(n 2) .
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This paper proposes a new SNS selection algorithm, which
takes into account the optimization factors of delay, the
stability of the network, and the cost of maintaining the

network stability.

Through analysis and simulation results, the SNS super-
node selection algorithm deployed in the Chord_SL network
improved performance compared to previous studies.

Keywords: Peer to peer, session initiation protocol, super node,
ordinary node, distributed hash table, ultrasuper-peer, chord super —

large, super node selection.
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