':F Elﬂﬁfﬁiﬁéﬁ http://www.paper.edu.cn

Overlay Mg ERIBRFZEPEB O BMBIHR (—) ¢

NG, SR, s
FEH b A¥ L), (1000083)
zwyu@cumtb.edu.cn

WE: ALRHB T Overlay M4 LeyRG30F A, L BH Xtk , B T —s—2F
TR S 31  16) A0 04 S 3 AR Fo R AR 19 ALY B R X Aok, Bt SR IE R T Bk
H Fk

KEEF: Overlay M4, Mws-ilE, k%

1. 51§

Overlay M IEFENLAE— AN EE ZA CAFE M S 2 IS, JE 3 IAsh e Tz
EPLNZ, ROGE TR Mk g — e @t $em M4 irEfE. Overlay MZATLL T
FElk: S RPEL, —A> Overlay WA A TEMUL AT N4 45k, AT 3N N 45 Py
(167 I 28 ZHL AP 1 S, 3K — SEVAELPR) S K2 0 BRI 2R 1 1 28 T B R R 25 105 25 2 — RIS P i,
Overlay W4 BT @ (12— AN IER:, XSz i AR N R P I e 22, BTtk 28
—A@HAE, — Overlay W% EE T 2 1 W4 et s et . DRI, Overlay M2 —28 4%
t, B T AT ER. Fealdin JLERSK, 7RI Internet A4 45 2 BRI 564>
fLFRHZR) Overlay M4 R4 KRR, Flande T M2 0 3t Overlay W44
(Resilient Overlay Networks, RON)™, GBI 1 Internet 42t ol s I 25 5 B ARAIE IR 55
Overlay %% (Service Overlay Networks, SON) 3%,

Overlay W4 HAT) AN AT 5, VT 204 8 9 2% b T i) 1) J 4t T —AN T
AT SRR T ZE . T HE Overlay W2 SR 5 2 FE RS I TR, T B A 2 Y
MBI IRS CZHHE. R48. 2547 EHdmidss, H proxy FoR), XJELE Overlay
W 1 AT I H 1A A

HHT, A% cache/mirror/CDN proxy/replica &5 o] S 4T T K EAFST, il H 4 e
5 K P25 4 1 ) S B 4% 527 o) B the facility location problem) T k-mediant® i) 25
KT AT B R SS T A5 R P T S R DB AE AR, AN 2375 B2 4T 1 2 (R4
28 e 2 BE P IR 45 SCREIR )

AR AFE SN RGO UL, HRES AT 38 A e R T i RGeS . oA T 7 (%}
IR 253 8 ) RIS, JEIRSS AT T 02 — X — RS R — X £ (IR 45 . 7 Overlay 4%
AR 2RSS AT IR SS A PR A B RIS s ik, BRATTA IR 45 1) el T LA
ORI, IR EE R RS, R R MM B I, 5 B A A — [ iR 55 j
A SERAT S s BATRR A 7RSS 59— R AU RS AL G A RESel— UGl s, it
SE VRIS TF E 2 AR T RIS FAE A e 5E TS, BATRR A Z 1RSSR )G 73 il x £2
24 )5 O Overlay 4% E IR B AT THHIT, 45 TN AR, T sk
X ) S, T TR E AL

UL H: w2 RS L R & % BhR S (20030290003)

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.paper.edu.cn
mailto:zwyu@cumtb.edu.cn
http://www.pdffactory.com

':F Elﬂﬁfﬁiﬁéﬁ http://www.paper.edu.cn

2. R&4r3R
Overlay %4 NS4S SR SS, AT 2 I — 2 IRl T B B2 R 4%
JE R (0 H A A, KRR A E W 2 H 0

2.1 —X—R%
A Rgs (I D REAREHR R LIRSS 5, ATHRUR A B R ME— H S, B

SEBAR T, B A P O A AR T AR B s A I g5 AR T B R R
2), D AN ARG 65 1 55 AR T S R B ARSI LU A R —

RS o
cost=C
BT 454 A it e
Y\ client
D O D server R4
A
Bl 1 —x—MRs% Kl 2 Hs 4ii ik 55
Fig. 2. one-to-one service Fig. 2. compress service
2.2 —XZRF

R 2 RS AR B AR 2R S5 e, R R 2 A H Y R (E ). AT
R 55 5T VA A X 22 (IR 55 () 4), AT s Bl AT S0, R i RV AL 2 AN H T 0

FATATLAAE =R — IR 555 — X 2 RS AT 415, SR S8 B AR AR 55 o 491 s ik
5 S HFEIRGS AT A A, IXRERE N ALIR AL H AR R AT R A I g o

1Y

AR5

FI 1Y

AR5

[] % 8
O S
(075 15
Q
D/Hu%%\@ L
77 A4 74 24
K3 X2 Rss Kl 4 Ak
Fig. 3 one-to-many service Fig. 4 multicast service
3. WsFET

FERE SR 55 B0 ) RN, SRR B2 R R 5% DR 7 RIS o DRI A A7 28 2R e 22 T PRI £ 5 22
PR ) AR B — IS5, A7 SRl A5 5 AL 2 RIS A e 5e . Frbd Overlay

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.paper.edu.cn
http://www.pdffactory.com

':P @ﬂﬁ%i&gﬁ http://www.paper.edu.cn

W0 & L PR IR S5 F8 2 e 03 Ay = BRLDRL R 22 DR IR IR 45 F 8 T e Ol T e e, FRATIAE T
SUGMES, TS fa i RGEE L Overlay W 4% EAT 30 A5 R 7
AR PR IR 55 1 2 ) R 8 S AT Ay 22 A ) IR 45 ) e TR I S 1 B0 RO

T B H RIS« 22 A1 1R IR 25 08 2 Tm) RS 415 A AR 8 28 22 AN A OCIER IR I 55 B 1 A i
R Z A TR AL AR RA G ISR T2 B 545 T PN IS R I A 5 ik 55

i SNty

O (] ] O

MEHTL RSS2
K5 2P ikss
Fig. 5 multiple factors service

4. BART—— RS EE &

RRAE X — MR 55 5 3, AERTFIL AR S5 80 2 e AU, JRATT I 5 5% R8s 1 Ml 5549 1
H 55 715 R FIE— H PR ROX AR b A i e MR B DA Bl 55 (R 3G, B i A R —
%o TATTHG EE R — 8 IR 55 HO AR FAZ IR 55 (R B AARAR

4.1 BRI AR

MM IR G=(VEA), A AR T RIINES. T4 B RER
e, FArIgs R E X

EX 1 EFWEHERE (activeservicetag), HRF/R1Z AN S T HEIRS .
i1 R RS

|
‘A 1, x(1) =1
< A® 08,50 = A R S ¥

EX 2 EshRESAMEE (the function of service cost )
f:A® [0,¥), f(i) = 1t iE A4S i AR AL AL iR 55 A 2

EX 3 EITRSTTR

XT s 2 d ik4e path(sd)=s...j...d, 7£ | EHBEIRSSA s B d MEHRRKRS, & XH
7 R d B EAT RSS9 Rk A% path(s,d) L d el i) Ho&SH TR 5 . JHERE p
KR p(d)=j, EH x()=1. R, DU X BT RS, path(s,d)
HH M — R H IR 55 14T RO d PR AT S5 A

Kl 6 EATIRS Y M
Fig. 6 The precedence service node

EX 4 —XF— R4 K proxy #528 i B8 (UniService Proxy Placement Problem,f&j#§ UPP)
g5 5E L GLYRu T A H 1 A {< 5,d; >,<s,,d, > L ,<s,d, >}, FESALIE
M5s, AHF95E— X2 TE A REIRTG SRR T R 55 C, SRATAFACH Y de /NI AR 55 19 S5 )5 28 SRS IX

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.paper.edu.cn
http://www.pdffactory.com

':F Elﬂﬁfﬁiﬁéﬁ http://www.paper.edu.cn

HIETE I PIMIE DURIT 8 — e ] AR AR 55 70 B H e R, RS AR AL
BT B R SS C R TR EAR AR BR], EORAE A FRANE I k(<=|A) T R
HE LSS Co KPR IE T 1) UPP il R A sUA R o i AR AR Y (24 k=|AIIN 13 (c)

] LA :
Cy = min Q Co(s,d)+a x(@) xf () (@
st.  x(p(d))=1 (i=12..L) (b) 3)
a x(i) £k (©

Ferbe ZRAAT (0) RN BE X TR TS5 C, AR ()R ilB RS C 337 miA 4k
Ared k, Cg(s,d) &onk G M s FI d iy LR 1 CRIME, Sk iid i) Co. (s, d)
R RE G N s Bl d AR K, EELEE Tz L sl ning i A A
M5 ARHT) -

4.2 Kf# UPP )& B K HE

UPP [iJidl2 2 T NS BN B AR [, 2 NP SEa e O 17 (R ), 39
OB TR AR B ST, PR B TR B A Ry REAELRC i v i) A

o, SRR B, TR, W 7 R PR R E R R 1 E AT A,
SRR B TR, N R A 1o AEP A0 ¢ 5515 r R (e ), FOBUE AT R iR
555 3 BEA A AR 55 ) AR AR 35 E () o SXAF A SRR S BT ] G (I FR
507, SHIRGHIERCS 12D,

FATHATAERE GRAFI 2 H 1R 3RIUIR S C IR A% . YN 2R O 210 s 1 i,
HIOATROAEE LRI o e KPR DU R i AR S, T I I Ak A2 1
PSR, 5 I R T s MR R 42

O @)
S- | o |
o @)
o O
d
0z 12

K7 e 29 R B A
Fig. 7 The constrained shortest path

FESRAFRER IR R s A, it el B> B3 i s, ol E, —
SEANSAERXIIE RS R, N A REHEER, HEANFN LSRN, AT
SEMEH , BT m LT B Ss: HR T RUERH kb A A RS KRS i i MY
WA Te FRICREE N AL T Bkl e, gt ET Ll ETE, HEVN TS T

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.paper.edu.cn
http://www.pdffactory.com

':P @ﬂﬁ%i&g& http://www.paper.edu.cn

A H ko BB, ATHIRT 5 8 17 T LAt — Bl b 2 e g5 C 7 s MO SEdELAk H AR
PRECAEL, RIOR kARt — 20 G0 — — X — D RATR P R kGE, W& IF A
PR BT KPS T8 GO RS HAR R B R A “ BB, 7 MR EE T
A LLE IR i, I . AL “B I B SR ARG D e B E I, TRK
R EIE S IR, RIS Overlay 2% 3SR o Bt A TR RO 75 228
JIk 55 4L

Algorithml UPP(GA, k, SU)

Input: G is a network graph; Ais a set of active service nodes; k denotes the total number; SU is a set
of unicast session group {<s;,d; >,<s,,d, >L ,<s_,d; >}

Output: A’ is a placement policy

Begin
Build layered model of graph G’ according network G and active service nodes set A;

Let ¢, =4 ca(s,d):
i=1
For "ji A,defineset B(j)=F andlet L'=L;
L1: For "il L', findthe shortest path, pi, from s to d; using Dijkstra Shortest Path algorithm,
Meanwhile, for each nodej in pi, do
ifjisalsoinA, thenlet B(j)=B(j)E{i} and p(d)=j;
Let A={jT A:B(j)PC;
If |Ajgk thengotolL3;
Find r, such that |B(r) |- TIAn [ B(j) |
L2: Deleteedge<r,r’>fromG’, and let '=g(r);
Let B(r)=F andgotolL1,
L3: Let Co=C,and A=A’
i=1
If C,- C,EMOr |a=1thengotoL4;
Find twonoder, andr,in A, such thatdist(rl, rz) = --mizir]A-diSt(jl’ jz);
If é CG'(Sl’di) < é CG'(Sl’di) , let r=ry; otherwise let r=r;

il B(r) il B(r,)
Goto L2;
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L4: A=A
Output A’

End
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Fig.8 The variation of objective function value with the number of service nodes
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Service Placement Problem in Overlay Networks (1)

Yu Zhenwel, Feng Yanli , Pan Yun
China University of Mining and Technology-Beijing, Beijing, 100083
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Abstract

The service placement problem in Overlay networks and its formal description are proposed in
this paper. The model and the agorithms for one-to-one single factor service placement problem have
been given. Numerical experimental simulations have supported the feasibility of the mode and the
algorithms.

Key words. Overlay networks, service placement problem, single factor service
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