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Giai phap hiéu qua dam bao nhat quan dir liéu
chia sé phan tan trén nén ting P2P c6 cau tric

An Effective Solution for The Consistency of Data Sharing and
Distribution on Structured P2P Substrate

Abstract: There are certain difficulties in
ensuring the consistency of data sharing and
distribution on structured P2P substrate because of
the requirements of simultaneous processing
interacted by many users and peer's input/output or
updated speed. This paper presents a high effective
solution which is proposed for structured P2P
substrate, uses the updated dissemination tree and
proposes a method using buffer and index vectors in
order to "condition" between the requests and
processes of updating. The experimental results
conducted on Oversim are aimed at comparing the
efficiency of new proposed solution with that of
Nakashima. The experimental results indicate that the
new proposed is highly effective in ensuring the
consistency (over 90%) and satisfies the requirements
of latency of update propagation. Especially, in case
the peer’s input/output or updated speed is high, the
new proposed also achieve greater efficiency.

Keyword: P2P structured; data consistency;
replica; replica node; updated dissemination tree.

I. GIOI THIEU

Cac Ung dung chia sé dit li€u phan tan xay dung
trén nén mang phit P2P nhu Gnutella [1], KazaA [2],
Freenet [3]... ngay cang dugc quan tam nghién cuu
trong nhitng ndm gan day. P2P gdm cac diém (peer)
lién két logic tao thanh mang phu trén nén cia mang
vat 1y, ching han nhu Pastry [4], Tapestry [5], CAN
[6], V.v... Trong d6, diém khong thuan nhat vé kha
nang xir 1y, toc do vao/ra, do tré truyén thong diép va
biang thong st dung. Hon nita, P2P cung cip nén tang
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cho cac ung dung xay dung phia trén kién trac phan
tan c6 kha nang tu to chirc, kha nang chiu 15i va dam
bao yéu cau sin sang cao cua dit lidu chia sé.

Nghién ctru trude ddy tap trung ddi voi yéu cau
chia sé dit liéu phén tan tinh, chi yéu chi ¢6 cac thao
tac doc, it cap nhat va node c6 d6 on dinh cao. Ngay
nay, yéu cdu dit liéu chia sé c6 thé duoc cap nhat
thuong xuyén hay tham chi 1am viéc twong tac, dong
thoi boi nhidu nguoi ding nhu P2P WiKi [7], Social
Networking [8], P2P collaborative workspace [9],v.v...
Hon nira, giai phap can giai quyét nhimg khé khan do
dac trung ctia mang P2P.

Trong bai nay, diém chira ban sao cua dir liéu chia
sé¢ dugc goi 1a node. Khi cap nhat node, su thay doi
phai dugc lan truyén theo phwong thirc hidu qué t6i
céc node khac trong hé thong. Py chinh 1a lugc dd
dam bao nhit quan va ciing 1a kho khan, thach thirc
chu yéu trong cac tmg dung chia sé dit liéu phan tan
[10]. Ching han, cach thirc don gian 1a mot node chiu
trach nhiém véi khéa (dugc goi 1a node chinh) luu tri
thong tin cia tit ca cac node chita ban sao (goi 1a node
sa0). Khi thyc hién cdp nhiat méi, node chinh gui
thong bao truc tiép tdi tat ca cac node sao. Tuy nhién,
v6i cach thic nay thi node chinh dé tro nén qua tai,
nhat 1a khi sb lugng node tang nhanh, tbc do cap nhat
va vao/ra cta node cao.

Céc huodng nghién ciru dugc chia thanh 2 16p giai
phép nhu sau:

Mot la, 16p giai phap cho P2P khong co cau tric dé
cép nhat cho cdc node sao, node str dung phuong thirc
lan truyén kém tin cdy nhu: ngiu nhién, lan rong va
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lam ngap. Hudng nghién ctru ndy cé wu diém thuc
hién don gian, dap ung yéu cu sin sang cao cua dir
lidu chia sé. Tuy nhién, nhugc diém 14 chi phi truyén
thong kém hiéu qua (do su du thira, trung lip), do tré
16n va kha nang xéy ra twong tranh do cap nhat dit liéu
dong thoi. Hon nira, giai phap chi dam bao nhat quan

X4&C suat, ngiu nhién va nhét quan yéu.

Hai 1a, 16p giai phap cho P2P ¢6 céu trac: xay
dung phia trén nén mang phi P2P cdy bd trg lan
truyén cdp nhat (cay cip nhat). Bat ky node sao nao
ciing c6 thé cap nhat trén ban sao dang st dung. Tuy
nhién sy thay d6i nay phai duoc giri vé node gbc.
Node nay chiu trach nhiém gui cdp nhat tdi cac node
sa0 ¢6 yéu cau nén khac phuc tinh trang du thira théng
diép, kha ning x4y ra twong tranh... Céac giai phap xiy
dung, xir 1y nhitng vin d& vé ciu tric, thyc hién lan
truyén cap nhéat co thé khac nhau va dat duoc nhitng
két qua nhu: khic phuc cac nhugce diém néu trén cia
16p giai phap cho P2P khong c6 cdu trac, dam bao do
tin cdy cao va yéu cau dam bao nhét quan theo thiét ké
dé ra. Tuy nhién, con ton tai nhitng han ché trong xay
dung cdy va phuong thirc cap nhat, ddn dén tinh trang
chua hiéu qua vé yéu cau do tré, st dung thong diép,
mirc dd nhat quan... Pac biét cay cdp nhat co6 thé xéy
ra tac nghén 1am giam d tin cdy, 6n dinh va phat sinh
nhiéu chi phi.

Pé vuot qua nhitng khé khin trén, chung toi dé
Xudt giai phap dam bao nhat quan dit liéu chia sé theo
md hinh tuyén tinh [10]. Trong d6 st dung ciy cip
nhat d-ary, gdm cac node sao cua mdi dbi twong dit
liéu chia sé. Node sir dung vung dém (buffer) luu cac
ban sao va vectors chi sb dé quan ly cép nhat hi€u qua.
Két qua nghién ciru da c6 nhitng dong gop moi:

e D¢ xuit giai phap hiéu qua xir 1y téc do vao/ra
hodc cép nhat ciia node; phan cap hop 1y chiu
trach nhiém cap nhat, “diéu hoa” giita yéu cau cap
nhat va thyc hién cdp nhat. Hon nira, ching t6i
cling dé xuat phuong phap chéng tic nghén linh
hoat, hiéu qua.

e Chung t6i sir dung ing dung Oversim [11] dé thuc
nghiém giai phap moi va giai phap do Nakashima
dé xuat [12] trén nén mang phu Pastry. Két qua
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chi ra rang giai phap méi co hiéu qua cao ddi véi
yéu cdu dam bao nhat quan (trén 90% ban sao
dugc cap nhat), trong khi dap Gng dugc yéu cau
vé 30 tré lan truyén cdp nhat. Pac biét, trong
truong hop node ¢6 téc dd vao/ra hodc cap nhat
16m, giai phdp mdi ciing cho hi€u qua cao hon.

Phan con lai cta bai bao duge trinh bay nhu sau:
Phan II gi6i thiéu tong quan cac nghién ciu di dé
xuét; phan III mé ta giai phap; phan IV tién hanh thuc
nghiém va so sanh két qua; phan V trinh bay két luan
cua bai bao.

1. MQT SO NGHIEN CU'U LIEN QUAN

Datta [13] sir dung cho P2P khong c6 ciu triic va
kém 6n dinh bang phuong thirc lan rong khi cip nhat.
Trong d6, mdi node c6 thong tin clia mot tap cac node
khéc. Node day (Push) ban sao cdp nhat téi cac node
khac ma no co thdng tin. Khi lién két vao céu truc,
node thuc hién kéo (Pull) ban sao gan nhat dé sir dung.
Giai phap chi dam bao nhit quan xac suét, nhat quan
yéu va tbn chi phi thong diép do su triung lip. Wang
[14] phét trién hon khi t6 chuc cac node sao thanh
chudi lién két logic. Mdi node c6 thong tin (dinh danh
ID va dia chi IP) cua a node ké n6 vé mdi hudng. Nhu
vay, node c6 thong tin ciia 2a node ké, goi 1a cac node
tham do. Khi cip nhat, node ddy ban sao méi téi cac
node tham do hién dang online. Node thim do xa nhit
ctia moi hudng nhan dugc ban sao lai tiép tuc gui theo
huéng d6 cho toi khi tat ca cac node nhan dugc. Giai
phap di giam dugc chi phi truyén thong (70%) so véi
st dung phuong thirc lan rong.

Li [15] d¢ xuét xdy dung cdy cap nhat dong gom
cac node co kha ning cao (téc d6 xtr 1y, do on dinh,
bang thong...). Cac node cao chiu trach nhiém cho tap
t6i da o node thap. Node thap cap nhat s& giri t6i node
cao chiu trach nhiém dé lan truyén trong cdy. Node
cao ndy la node gbc cua cdy cap nhat, cac node cao
khac dugc lién két dong dwa vao khoang cach cua
mang. Shen [16] d& xuit sit dung SWARM thyc hién
nhém céc node gan nhau va cing chi dé nhu “music”,
“image”, “Book”... (mdi chu dé c6 thé gdbm nhiéu tap
tin chia sé) thanh mot nhém va tao mdt ban sao cho
mdi nhom. Node c6 kha ning cao nhit s& duoc chon 1a
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node chiu trach nhi€ém (swarm server), cac node khac
duoc goi 1a node phu thudc (client). Khi client cap
nhat, n6 gui dén swarm server dé lan truyén trong cay
cép nhat dong dugc tao tir cac swarm server. Trong d0
swarm server guii cdp nhat la node géc, cac swarm
server khac duoc lién két dua vao khoang cach. Cac
giai phap st dung cdy cap nhat dong trén c6 uu diém
khong tén chi phi duy tri cdu tric cdy, tuy nhién ciing
c¢6 kho khin dé xac dinh khoang cach va kha ning cua
node trong thyc té. Vi vay truong hop tde do cap nhat
ctia node khong cao, giai phap nay to ra co hiéu qua vé
chi phi, do tr& va s6 luong thong diép. Nguoc lai thi
giai phap s& kém hiéu qua do tbn chi phi xdy dung cay
cap nhat.

Chen [17] d& xuét giai phap SCOPE phan chia lién
tiép tit ca cac node trong mang phii P2P ¢6 céu trac
dua vao khong gian dinh danh thanh c&c phéan vung
bang nhau. Node chiu trach nhiém ddi véi khoa trong
khong gian dinh danh ban dau la node gdc. Mdi phan
vung c6 node dai dién luu thong tin vi tri cac node.
Chi node la mdi thuc sy chira cac ban sao. Yéu
cau/hily cap nhat giri tir node 14 t6i node gbc thong
qua céc node dai dién. Node gbc giri cap nht tryc tiép
t61 node 14 sau khi xac dinh dugc yéu cau thong qua
cac node dai dién. Giai phap nay giam duoc chi phi
truyén thong, tranh tuong tranh cap nhat. Tuy nhién,
do node khong chira ban sao cling tham gia vao cay
cap nhat, nén s6 luong node cua cdy sé rat 1on va node
phai tham gia vao nhiéu cay khac nhau. Piéu nay dé
din dén qua tai, ting chi phi xdy dung, duy tri cdu
trac; ting do tré lan truyén cap nhat. Nakashima [12]
dé xuat sir dung cay cap nhat chi gdm cac node sao.
Céc node lién két vao cau tric theo thir tyr thoi gian
dén. Node gdc chi nhan dugc ban cap nhat méi khi tat
ca cac node sao di nhin duoc ban sao trudc d6. Do
vy, mic di c6 hiéu qua hon so véi SCOPE vé s
luong thong diép trao doi, do tré, tuy nhién giai phap
ctiia Nakashima con han ché vé muc d6 dam bao nhat
quan (tc do loai bo cap nhat thuong xap xi 95%) hay
do tré lan truyén cap nhat khi node co tdc d6 vao/ra
hodc cap nhat tang cao.
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I11. GIAI PHAP
I11.1. Khai quéat

Chung t6i str dung mang Pastry dé lam vi du minh
hoa cho giai phap duoc dé xuét. Pastry st dung ham
bam phan tan dé dinh danh 1D duy nhat cho node va
dir liéu chia sé trong cung khong gian dinh danh 128
bit (tap hop [0, 2128-1]). ID cta node i (ky hiéu ID;)
bam tir dia chi IP va ID cua dir liéu bam tir tén tap tin.
Céc node lién két logic tao thanh mang phui Pastry
(Hinh 1), ¢6 thé thyc hién trao d6i thong diép 1an nhau
nhd bang dinh tuyén. Mdi node dwugc phan hoach dé
chiu trach nhiém cho m¢t vung khong gian khoa goi 1a
node chinh cta khoa.

(O  Dbiém(Piém khong c6 ban sao)
@  Node (Piém c6 ban sao)
Hinh 1. Phan tan dir liéu chia sé trong mangPastry

[11.2. Xay dung ciu tric cdy cip nhat

M&i d6i twong dit liéu chia sé f, giai phap dé xuat
xay dung ciy cap nhat tinh d-ary (mdi node c6 ti da d
node con) gdm céc node chira ban sao cua f. Trong do,
node chinh 1a node gbc cuia ciy cap nhat (ky hiéu R).
MJdi node c6 cac bién cuc bd Child, Count 1an luot 12
tap cac node con va s lugng node & phia dudi, tinh ca
chinh no.

Khi mét node P ¢6 yéu cau dit lidu chia sé f, n6 giri
yéu cau dugc lién két vao ciy cap nhat (request_join)
t6i R theo dinh tuyén cua mang phu. R nhan dugc yéu
cau s& thi hanh thuat toan AGLINK (trinh bay duéi
day) dé lién két P vao cay cap nhat. Tiép theo P s& yéu
ciu ban sao tir node cha cta né.
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e
/3d

Hinh 2 Minh hoa xdy dung cdy cdp nhdt 2-Ary

Thuat toan ALGLINK khi node yéu cau chia s¢ dir
liéu f:
ALGLINKd-Ary Construction(R,P)
Input: P guri request_jointgi R
Output: Node cha cua P
Begin
Pgti request_join toi R
Il P khoi tao céc bién cuc bo
Childp := {} /ltap rong
Countp: =1
If R ¢6 it hon d Node conThen
Childgr=Childg U Childp
Countyp + = Countp
ReturnR
If else
R guii thng diép yéu cau téi node con Q
¢6 Countgy nho nhat trong so node con
cua R va lap lai cho dén khi tim dwoc
node K thoa man (cd it hon d node con va
cd Countg nho nhat)
Childg=Childg U Childp
Countyg + = Countp
ReturnK
End

Hinh 2 minh hoa phuong thirc xdy dung cay céap
nhat 2-Ary (mdi node c6 tdi da 2 node con) cho dit
liéu chia sé f. Ban dau node 0 duoc chon 1a node géc.
Node 1 giri yéu cau lién két vao cay toi node 0 nhd
dinh tuyén mang phu. Node 0 kiém tra chua c6 node
con, nén node 1 duge lién két lam node con trai cua
node 0. Tiép theo, node 2 giri yéu cau téi node 0.
Node 0 kiém tra chi ¢6 node con trai. Vi vay, node 2
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duoc lién két 1am node con phai ciia node 0. Khi node
3 guri yéu cau tdi node 0, node 0 hién da co du 2 node
con, cho nén n6 sé& giri yéu cau xudng cho node 1 dé
yéu cau thyuc hién tuong tu, Kkét qua node 3 dugc lién
két 1am node con trai cua node 1.

111.3. Cac thao tac co ban

Node 14 chi ¢6 ban sao dang st dung. Dé diéu hoa
yéu cAu va thuc hién cap nhat cO hiéu qua cao (giam
tac nghén, do tré va ting mirc d6 nhat quan) mdi node
trong cua cay cdp nhat st dung cac bién cuc bo:

Vectors d + 1 bit chi s6: ghi yéu cau cap nhat tir d
node con va chinh né nham muc dich c6 thdng tin vi
tri node yéu cau cap nhat. Trong do, bit dau tién ghi
yéu cau caa chinh node do, d bit tiép theo 1an luot cho
cac node con tir trai qua phai. Bit 1,0 chi ra node
tuong tmg c6/khdng yéu cau cap nhat.

Buffer kich thudc b * (d + 2): buffer c6 b ban ghi
va mdi ban ghi ¢6 d + 2 phan tir. Phan tir dau tién
chtra ban sao. D6 16n cua b 1a d6 1éch tdi da giita cac
ban sao dang sir dung. Buffer nhan cac ban sao tur
node cha hoac xdéa di nhiing ban sao cii khi da cap
nhat cho tat ca cac node con va cho chinh né. Thanh
phan d + 1 bit gdm 1,0 hodc dé tréng tiép theo chi ra
phién ban d6 da/chua cép nhit cho node twong tng
hodc khong ¢ node con tai vi tri d6. Nhu vay, tat ca
céc ban ghi déu chira bit 0, tirc 13 ban sao d6 chua cip
nhét cho tit ca cac node ma né chiu trach nhiém.

e Yéu chu cip nhat: node | giri yéu cu cdp nhat
méi 1én node cha khi c6 yéu cau. Node trong chi
giri yéu cau cap nhat 1én node cha khi buffer cua
n6 khong c6 ban sao yéu cau. Node cha nhan yéu
cau ghi bit 1 vao vectors, twong ung vi tri cua
node yéu cau.

Trong Hinh 3, vectors c6 3 bit cia node Y chi ra:
yéu cau cip nhat tir node Z va chinh node Y (twong
mg vé6i bit 1 trong vectors), node K khong yéu ciu
cap nhat (tuong Gng véi bit 0).

e Céap nhat: node cdp nhat trén ban sao cuc bo va
g truc tiép t6i node gbc theo dinh tuyén trén
mang phu Pastry. Node gdc luu cac ban sao vao
buffer theo thi tw thoi gian dén vy, v,,...v,.
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Hinh 3. Minh hoa cdc thao tac co ban

Bdng 1. Buffer cua node Y trudc va sau cdp nhat

Vo4 0] 0] 1
v,4 0] 0] 1 v, 0] 0] 1
v, 1] 0] 1 v, 1] 0] 1
v, 1] 0] 1 vy 1] 0] 1
Voo 1] O] 1 v, 1] 0] 1
() (b)

e Lan truyén cap nhat: node gbc chju trach nhiém
giri cac ban sao xudng phia dudi theo yéu ciu va
cac node trong cling thuc hién twong tu. Cac node
kiém tra vectors dé biét yéu cau cap nhat. Néu yéu
ciu ban sao 0 trong buffer, node s& giri chinh xac
dwra vao thong tin trong vectors. Khi d6 node dong
thoi ghi bit 1 vao vi tri tuong Gng véi node nhén
cap nhat, trong ban ghi cta ban sao. Néu phién
ban yéu cau chua c6 trong buffer va buffer con
trong, node s& giri yéu cau 1én node cha. Mdi node
chi chiu traich nhiém cdp nhat cho node con.
Phuong thirc nay da “diéu hoa” dugc giita yéu cau
va thyc hién cdp nhat. Do vay node khong tré nén
qua tai ciing nhu xdy ra tuong tranh hodc tic
nghén khi cac node cdp nhat.

Vi du trong Hinh 3 va Bang la, b, node Y kiém tra
vectors biét node Z va chinh node Y c6 yéu ciu cap
nhat. Node Y cap nhat ban sao v,3 cho chinh né dong
thoi ghi bit 1 vao vi tri twong tng trong ban ghi chira
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v,3. Node Y cap nhat ban sao v,, cho node Z. Hon
nita node Y dong thoi x6a ban ghi chira v,,. Chang
han node K cé yéu cau cap nhat, node Y kiém tra
trong buffer thiy rang v,, 1a ban sao mdi nhat va da
cap nhat t6i node K. Vi vay, node Y giri yéu cau cap
nhét 1én node cha cua n6 la node X.

[11.4. Duy tri ciu tric ciy

Moi node sir dung ancestor luu thong tin ctia m;
node cha tinh tir node cha tryc tiép cho téi node gbc.
Ancestor dugc cap nhat déng thoi khi thyc hién cép
nhat ban sao. Node sir dung thong diép trao ddi
thuong xuyén voi node cha dé phat hién sy roi bo cau
trac ctia node cha. Khi node cha roi bo, mdi node con
doc 1ap phat hién ra va tim cach lién két tro lai cau
tric ciy dua vao thong tin ancestor va thuc hién theo
trinh ty tir dudi 1én va c6 thé t6i node gde. Trudong
hop node gdc roi bo, mang phai chiu trach nhiém tim
node mai dé thay thé. Gia sir xac suat node roi bo cau
trdc cy 1a » theo phan phéi Poisson. Vay xéac suit dé
node con tim duoc lién két tro lai 1a 1- ™,

Trudng hop node lién két tré lai 12 node dai dién
cho mot cy con sé& lam ting chiéu cao 16n hon 1, nén
khong thé xay dung cdy cap nhat bang thuat toan cay
can bang truyén théng. Hon nita, cac tmg dung c6 tdc
dd vao/ra ctia node 16m thi viéc tbi uu chiéu cao cia
ciy rat khé khan, phuc tap va khong can thiét. Trong
giai phap moi dugce dé xuét, mdi node duy tri, cap nhat
dé dang cac bién cuc bd Child, Count nhim tinh toén
sao cho cdy cin bang vé sb luong node, giam chiéu
cao cua cdy cap nhat khi node lién két vao hé thong
(node don hoac mot cdy con). Phuong phap nay thuc
hién don gian tuy nhién van dam bao hiéu qua cao so
v6i giai phap toi uu hoa chidu cao cua cay cip nhat.
I11.5. Giai quyét tic nghén

Ngay ca khi buffer diy nhung chi c6 cac yéu ciu
cap nhat cac ban sao ma node dang c6 thi cling khong
xdy ra tac nghén, node van dam bao phuc vu. Vi vy,
giai phap dé xuat chi xay ra tac nghén khi buffer cua
mot node ddy va nhin duoc thém yéu cu cip nhat
ban sao méi khong c6 trong buffer. Didu nay la do toc
d6 cap nhat khong can bang giita cac node trong cy
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con. Cu thé hon, c6 hai trudng hop dan dén buffer day
nhu vi du trong Bang 2 s& dugc trinh bay sau day. Dé
phong ngra tic nghén, giai phap dé xuat xu 1y ngay
khi buffer ddy ma khong doi dén khi c6 yéu cau ban
sao m&i khong co trong buffer bang cach hoan di lién
két ciia cac node sao cho phu hgp nham giai phong
buffer ¢ay. Nho vay, ching ta c6 thé phong ngira duoc
hién tuong tic nghén.
Bdng 2. Buffer ciia node Y ddy

v, ] 1] 0] O v, O] O] 1
v, 1| 0] O v | 001
v, 1| O] O v,-| O] O] 1
v., 1| O] O vo,| O] O] 1
vl 1] 0] 1 v, O] 1 1
oo 1| O] 1 vo.| O] 1] 1
voo 1] O] 1 v | O] 1] 1
vo 1] O] 1 vo,] O] 1] 1

—
m
p—
G
p—y

Hinh 4. Minh hoa truong hop 1 chong tic nghén

Thir nhat, khi tbc do cap nhét cua node Y nhanh
hon nhiéu (Bang 2a) so voi 2 node con Z, K dan toi
buffer diy. node Y biét dugc node Z 1a node con c6
téc d6 yéu cu cap nhat chdm nhat. Do vy node Y tim
kiém trong cdy con cua né node M c6 téc do yéu cu
cap nhat trong dong véi node K dé hoan doi lién két
voi node Z (Hinh 4). Node M va node Z dong thoi
hoan dbi chi s6 twong tmg trong buffer cua nhau. Luu
¥ rang node M c¢6 tdc d6 cap nhat nhanh hon node Z,
do vay cac ban sao vy, Va1, Vpy ... dd dugc cap nhat.
Do vay, buffer liic nay cua node Y co thé xéa di cac
ban sao da cap nhat cho cac Node Y, K, M (Bang 3 a,
b).
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Thir hai, khi mot node con yéu ciu cdp nhat nhanh.
Vi du trong Bang 2b, node K ¢c6 tde do cap nhat nhanh
hon nhiéu so v6i node Y va Z. Node Y chon node K
dé thay thé n6. Node Y s& dugc lién két vao cay con
cta K tai vi tri pht hop vé6i téc do yéu ciu cap nhat
ctia n6 (Hinh 5). Giai phong va truyén thong tin trong
buffer thyc hién twong ty truong hop 1.

Bang 3. Giai phéng buffer cia node Y

v,] 1] 0] 0
v,] 1| 0[]0

v, 1| 0] 0

v, 1] 0] 0 v,,] 0] 0 1
v,o 1| 0] 1 v, | 0|01
v, 1| 0] 1 v,.| 0] 0] 1
v, 1| 0] 1 v, 0] 0]1
v, 1| 0] 1 V. O] 1] 1

(a) (b)

Hinh 5. Minh hoa truong hop 2 chong tic nghén

IV. PANH GIA THU'C NGHIEM

Thuc nghiém st dung Oversim moé phong giai
phap méi va giai phap do Nakashima dé xuét trén nén
mang phu Pastry. Ching t6i Iya chon so sanh vai
Nakashima vi ddy 1a nghién ctru tiéu biéu, hiéu qua
d6i voi cac mang phit P2P 6 cau tric. Két qua thuc
nghiém danh gia anh hudng cua cac tham sé dic trung
boi P2P nhu: gia ting sé luong node sao, téc do cap
nhat va vao/ra ctia node, ddi véi hiéu qua ciia mdi giai
phap dua trén 2 tiéu chi danh gia quan trong ddi véi hé
thdng chia sé¢ dit liéu phén tan:
e D) tré lan truyén cip nhit: thoi gian trung binh

nhén ban sao ciia tit ca cac node.
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e Mirc d9 dam bio nhit quan: ty 1& cic ban sao
dugc cap nhéat cho tat ca cac node trén téng ) cap
nhat guri téi node gdc.

Tham s6 cdu hinh cho mang phu Pastry gdm:
Mang ¢ 10# node. Mdi node ¢6 bang dinh tuyén gom
40 hang, mdi hang c6 15 thuc thé, 32 node la. Su
khong thudn nhat cia cac node dugc sinh béi phan
phdi Pareto [18] véi thiét lapa=1vab=10* (avab
1a tham s6 c4n dudi va can trén ctia ham phan phdi
Pareto) dé c6 10* node c6 kha ning khac nhau.

Tham s6 cua tng dung va md phong: Do dai mdi
mo phong 1000 don vi thoi gian. Mdi file dir ligu co
sO lygng ban sao tir 1 dén 5000 theo phan phdi Zipf
[19]. Tc d6 cap nhat, téc d6 vao/ra cia cac node sao
theo phan phdi Poisson. Béc ciia node d = 16. Buffer
c6 d6 16n b = 20. Két qua chi ra trong cac biéu do 1a
két qua trung binh ctia 10 1an thir.

IV.1. Do tré lan truyén cap nhat
Tbc d6 vao/ra cua node duoc tinh bang ty 1& thoi

gian node tham gia chia s¢ dit liéu trén do dai thoi

gian tién hanh thuc nghiém. Trong giai phap cua

Nakashima, khi tbc dd vao/ra cua node nho thi hau

nhu ban sao s& duoc giri thanh cong tir node gde t6i tit

ca cac node sao. Nguoc lai, giai phap s& cn thém
nhiéu chi phi do thoi gian dimg hé thong dé xtr 1y yéu
cdu vao/ra ciia node. V&i giai phap dé xuét, node con
cha yéu nhan cac ban sao sin c6 tir node cha. Vi vay
hé théng ludén duy tri duoc su on dinh cao do tré lan
truyén cap nhat va chi khi node cha roi bo méi co sy

tac dong dang ké trong cay con. Két qua trong Hinh 6

chi ra, giai phap dé xuét c6 d6 tré 6n dinh, khong ting

nhanh khi tbc d6 vao/ra ciia node ting. Hon nita, giai
phap méi c6 hidu qua t6t hon giai phap do Nakashima

dé xuit khi node c6 tdc do vao/ra 16n hon 0.425.

Khi s6 lugng node chia s¢ dit lidu ting thi chiéu
cao cdy cap nhat tang nén do tré trung binh ting theo
trong ca hai giai phap. Tuy nhién, do d¢ tr& lan truyén
qua mdi budc nho, nén trong giai phip cua
Nakashima, khi s6 lugng node ting thi do tré van 6n
dinh va nhé. Trong khi d6i véi giai phap méi phai tén
thém do6 tré vi cap nhat chi duoc gui khi c6 yéu cAu.
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Chinh vi vay, két qua chi ra trong Hinh 7, giai phap
cuia Nakashima c6 két qua 6n dinh va tot hon.

Chang toi gia sir trong thoi gian thuc nghiém, trung
binh mdi node thuc hién t6i da 200 cap nhat. Két qua
trong Hinh 8 chi ra: Khi toc do cap nhat dudi 160 thi
hai giai phap cho két qua kha tuong dong. Tuy nhién,
khi téc d6 16n hon thi giai phap dé xuat c6 do tré tot
hon. Dac biét, gidi phap cua Nakashima c6 d tré tang
déu so vai toc do cap nhat, trong khi giai phap dé xuét
gilt duge do tré on dinh. Ly do bai vi, trong giai phap
ctia Nakashima, tbc do cap nhat ty 1€ thuan voi )
lwong node sao can cdp nhat bai node gbe. Tir d6 dan
dén do tré ludn ting. Tuy nhién trong giai phap dugc
dé xuat thi it chiu anh hudng boi toc do cap nhat do
node con nhan cac ban sao tir node cha.
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IV.2. Mirc d§ dam bao nhit quén

Khi tbc do vao/ra, sb luong, tdc do cip nhét cua
node tang thi d6 tré lan truyén cap nhat ciing ting theo
dan dén muc d6 dam bao nhat quan trong ca hai giai
phap déu giam. Két qua trong Hinh 9, Hinh 10, Hinh
11 chi ra, ngay ca khi node c6 téc do vao/ra 16n (0.5),
s6 luong node tang (1000) hay toc d6 cap nhat cao thi
giai phap d& xuat van c6 két qua cao (trén 90%) do
ban sao van c6 thé duoc gui tdi node géc dé thuc hién
cap nhat cho dén khi buffer ciia node gbc day (t6i da b
ban sao). Néu ting/giam d6 16n cua b s& lam
tang/giam mirc d6 dam bao nhit quan. Diéu nay dong
nghia véi tang/giam do l1éch gitta cac ban sao trong mé
hinh nhit quan tuyén tinh din dén khong thoa main
yéu ciu cua tng dung. Vi vdy, phai cin clr yéu ciu
cta tmg dung dé sir dung gia tri b pht hop. Nguoc lai,
giai phap ctia Nakashima c6 ty 1é loai bo cap nhat rat
xau trong tit ca cac truong hop. Nguyén nhan do viéc
chi st dung mot ban sao tai cung mét thoi diém, nén
ban sao médi s€ bi loai bo khi ban sao truéc d6 chua
duogc giri t6i tit ca cac node sao (do do tré lan truyén).
Dic biét khi tdc do cdp nhat cao, hi¢u qua cda hai giai
phap dbi véi mic d6 dam bao nhit quan cang rd rét.
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V.KET LUAN

Bai bao trinh bay mdt giai phap mai hiéu qua dam
bao nhit quan dir liéu xay dyng trén nén mang phu
P2P c¢6 ciu triic. Trong d6 dir lidu chia sé phan tan, co
thé duoc cap nhat thuong xuyén, twong tac boi nhidu
nguoi dung. Két qua thuc nghiém chi ra ring, giai
phap méi c6 hidu qua t6t hon giai phap do Nakashima
dé xuat vé mirc 46 dam bao nhat quan véi trén 90%
cap nhat dugc thuc hién, trong khi do tré lan truyén
cap nhat dam bao tuong ddi 6n dinh khong ting nhiéu.
bic biét, truong hop node co tdc do cao vao/ra hodc
yéu ciu cap nhat, giai phap méi cho hidu qua cao hon.
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