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Abstract  Cloud Services Delivery Networks (CSDN) constructs a layer distributed server over-
lay over the Internet, which uses the way to the nearest and on-demand approach providing serv-
ices to end users. Facing the scale and diversification of the resource demand characteristics of the
Internet cloud services, CSDN forms different logical sub-server overlay for different kinds of
cloud services. However, most servers and bandwidth resources of CSDN are used to deliver the
streaming and downloading kind of cloud services, and the dynamic allocation of their delivery re-
source is the main research emphasis in this paper. This paper first models the problem to be a
multi-dimensional facility location problem, according to the two characteristics: the memory re-
source and bandwidth resource of this kind of application are the bottleneck resource; the hot
contents of this kind of application can be delivered using the Peer-to-Peer mechanisms. After the
model analyzed and its NP-Complete proved, we then propose a heuristic algorithm. Finally,
using the service delivery cost savings as the performance metrics, while the actual system’s op-

eration trace is as the input, the effectiveness of the algorithm are comprehensively assessed.
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AN K LA BR E T 2 R IR 55 4 R G R 55 i
5. PR ZAT iy P R B AT B IR AR O L E 1) 1Y
— R BS R [ AR B SDAN Hy i T P2P L
B 5 LB o AR ST 8 e TR MG R GE ) ) R
SRR N 2R,

e AN A7 L — SN A 0 R I 55
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AR E IRy, 27 SN AE BT IR P[] R B AR AR
S TE 25 IR 55 4 59 IAE B IR S DA G A7 i A
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Bk SDAN fff M ASefe TG F=1{f1,
VERRRENATRE T XE Sl AL (3 N2 4 Akt R/ 8
I f B RN size Cf). SCF B9 8 i A
Mandelbrot-zipf (ks N.q.s) 4> #7, BI 344 3% 5
B hot (fORFF AT RFR

N
hot (f)=1/[ (k+)* X > G+ ], 1=k=<N
i=1
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Horp ke FRIORWIF N FoRm X BE s Flg ot 2
B SO R ORE B ST 3 SR T 1) B IR B R R
Z. W EH A SR BAE hot _thred , $4 3 i i
hot_thred W) SRR R #m SCF s S AR &
Fr={f1sfoors far b3R8 I BT FAS ST Y 2K
/N size(F) FRoR.

M’

size(F) =) size( ) (5)

CSDN ) A7 tp Al 45 P b - — & CSDN 95 5 4
Z WA O], — B B & T A R 55 A N AF AT
SN IEE S o0 R Pt CSDN SR AT i
B AT SR B [ B8 O 2R 3 S A IR 55 » 6 s
i R TR R AP A] . 2 size (B KT
— RGN AR B A SO T PR A S
P19 Ze 77 fir b 3%, CSDN H JLAS 2832 CSDN Y i 11
AT SR LAY i 18] P A i ) % 0 R 3 v S A o
Mz 55+ BRI AR 3 CSDN 5 25 P4 77 58 U5 28 47 >4 il
CSDN % i A7F A T I W&l 2 BrR.

Hot_File = {F1, F2, F3, F4}
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Mz pzp) B8 [CSDNALT:
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Bl 2 v CSDN 55 1w T A 19 A7 BT A 1 4%
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F3.4BIE T 1 3 G Ar RS 3CF F1FI FA. ey
M5 G A7 A i vh T 48 AR S Uy Te) O Y S Atk L
FOL PSR U ) B S SCPE F3ORT F4 B 5 R] g
SE 0] 9T R 2 A R 3, SEBLZ A B ).

T AT 345 485 2 A7 A i v T B A 500k U7 18] T £ LA
B 22 A D03 T 0 T DL 1

Bk 1. £ Cache DA% 1.

1. For Y, €L, while L={l 0,17}

\\select one CSDN node
2. Collecting the information about servers F,
inside 4, ;
3. Computing the available bandwidth ab; and cache

resource of servers ac; in [;;

4. Collecting users information U, originally served
by I

5. Determine the hot file set F;

6. Collecting the distance information between the

adjacent server nodes set L, and [;;

7. Collecting the hot file index in the cache of L,
and [;;

8. I size(F)<the cache capacity inside /; then

9. All users’ requests from /; are served by servers
within /; ;

10. Else

11. do{

12. Let U’ denote the rest users whose request is

cache miss;
13. Select some server nodes near to /; who caching

the hot file required by users U”;

14. Pre-evaluating the additional connection cost
add_con_cost (U”) caused by U”;

15. Computing the missing cost mis_cost (U”) ;

16.  If add_con_cost(U") <mis_cost(U")

17. {Redirect U” to the nearest server nodes whose
cache has the hot file; }

18.  Else

19. {Reject U” or using other cache replace algo-

rithm avoiding cache miss; }

20. U'=U'-U";

21, Juntdl (U'=@)

22. End If

23. End For

XA L 1847 T84 CSDN IR %
AL AR 1WA 2~T7 17, RN XHE — > CSDN
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FI8Y IR ] 52 2% B2 IR 77 X A 9 5 R A A i R AR A oK
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ARG, 55 11~21 47 0] 1. 2 A7 B[R] 80 3 1 1 [
IR O(U D.
4.3 Peer HEIMMRESREEE X

¥, SDAN 32 58 7 N 4% i 9t 16 5 1 R 55 4% 4
G S ={s1ss2s sy K, TEE— CSDN fif 55 4%
LA L SDAN W48 1+ IR 55 g B B ik A S =
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— JBEPE T AR Y A L AR B TR R AT AN SO
SRS L2 RN 2 ) 2 v i A B SR R R D
size (F)AH[R] , 2 PR H 34~ CSDN R 45 28 17 55 BIr 48
b DX FH P — et 23 % BT A 1Y e RS N A R R IR
ANEE BV R E R . AR 38 2858, A 1 P A7 B R AR 1

AR GAE A BN e Z AT R
size(F*)EECj (6)

SDANBH P &S U= "{u+us» s up}s {E
CSDN W55 LA P AR U = {urs ups -,
wp fo FF PV SR AR A QAR S AL 1 A P R
d P BB A A R p s I 2 A0 A SR R

X=AX pos Hor p D po= 1 FA PR 1 R

55 i AL 3 A . ELAL T AN [R) 3t B ) CSDN i
55 g 10 ) R 55 e B IR A AR TR % 3] CSDN
i 2 2 A Hr ] L PR A B CSDN 9 ik 55 4 53 440 114
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num(A) FRRTT R LAE A E B num (3,) = |U, |,
BB 29 A TP 817 S8 75 5K O s WYY A 2 AR T P
Xf R 55 s i 0 B IR A R, KR Ry
n; =num(A,) Xa (7
TR A L AL T A B B S RN o5
Fi oo, <size(F™), |
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F R Z MBS d,,. B8 MFLM 481k B 4r 2 76

PRUETEREAY AT IR T« o/ ME R GEIT 4 -
Min 2]‘,+Z Zn, Xe; Xd;

AT R I CSDN 9y B IR 45 2 9 4% vk 4%
iz 55 i kb 2t SDAN 32 58 1 Iz 55 %% W 2% 5| 2 1 48 17
BLAS S JG # #n CSDN R Gei8 17 (19 3 bR B4 % H
o 1) ) BB SCOR 5 A TR SRR L A BE IR AN P
RGO T R BGE W% R IR 45 B P . MFLM
FUAPIAEAE R B 0 T 300 2 B0 48 o B 47 5 58 IR 473
A REEBA AR R/ HL RS S/, CSDN iR
55 2 0 s S A XY i U ) B SR R R SR
S EPRAE P 17 SR A 1) 2 P U I R 55 A 1
S TR T By 1] (4 85 e P 2 A Y O =00 28 1%
TR AR B A3 G IR 55 45 1 5 B U R P AR B U

SDAN #Z48 1 W 28 A Rk, 5 55 AR 2801
55 E izl 55 1) Z2 P aD AT R B P2P i O 5K
X R 55 #% BRI 7 oK. A&l 3 Urw , SDAN 1] R
FH P 5 B X AT N2 4 & . T CAN FI DAN 1y
MR35 43 W 22k 1 C/S B,

(9

Peerfii 5 C/SHs
@ o
CSDNl% 2 ’

// r' i ‘\ \\ CSDNHjF’ ':—-l L
' l”l:l:: \\\ \\\ l:_
& ipp d d
V’ Mé% ‘l
N & @

Kl 3 Peer BRI C/S B
% 83 SDAN #4725 73 & v] >k P2P K=
BRI M L FRATTBRE S CSDN 35 45 L4k & ASH o vp
He AR 0<e<<k 1.5 9 B A AN E#

RETT 015005 o0 WIHE K3 TP R 38 SR B, P
X R 55 25 B4 B8 R R SROEAS SR E P ORI 1
FH b T AR 5 I B P A IR RN AT B R R — A 4 L
TR AR ) 4, A ) 75 R D0 A% Ay

nJ/Z(l—Zp,./an)n_,

S5 SCHRL21-22 1A TN D B U A2 i SR B

IR MR 55 16 38 o i A7 A Bt TR B 3 ATD ml A5 21 G 1

A Rk BE AT 8 B — R P R, B MFLM /9 H fx
PR

(10)

(1D

Min Ef, +2 En: Xc; Xd;
nfaf R ] Peer Hff B 19 77 3 HEAT ik 55 4% 126 £ 1
Peer i W 75 20 22 A W3 [R] ) 52 0 25 DL 5505 2.
Bk 2. Peer HiB) RS B
1. For V€L, while L={l 0, ,lr}
2. Analyze and rank the hot file F;

3. For each hot file f;, i=1,2,+,|F| with de-
scending order;

4. Given hot(f;), size(f;) and hot_thred ;

S. If Chot(f;)>hot_thred)

6. The users accessing f; with number of

num( f;) forming P2P overlay;
bandwidth reduced by
Any=num(f;) Xp;;

7. Computing the

8. The cache reduced by Acj=size(f;);

9. n;=n; —Anj; ¢;=c;— /\c;

10. Else

11. Stop and check whether multi-cache coordi-

nation needed in current time window;
12. End If
13. Observe the parameters of hot_thred, p and A ac-
cording to different CSDN nodes.
14.  End For
15. End For
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F f BT A R A G A I A B N AT R
P2P BN 55 7.8 A7 ST A SR U IR SO f5
F P AR P2P J5 X5 A 58 B8 I 7 5K Y B IR B
Ay FNGAT BT IR SR YRR Ac), Horfro, Ros 5 )
IGESCPE B P RS 2 R RE . Rk 2 95
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