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W avelet weighted chaos local-region model of network traffic behavior analysis
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Abstract: Integrating the advantage of wavelet trandoim with that of chaos local-region model, a nev model of forecast
network trafficwasproposed First, the network traffic time serieswas decomposed o the high frequency signal series and low
frequency signal series and the weighted chaos local-region model was gpplied o predict these <eries repectively Finally,
forecasted traffic was achieved by wavelet reconstruction of all the forecasted caomponents The smulation reaults on real
network traffic indicate that thismodel ismore satisfactory than traditional methods in netvork traffic prediction

Key words netvork traffic; chaos wavelet trandom; weighted chaos local-region model

0 W, () =.Jap (at- b), b R/{O},
' S(1),

We(ab) =<S,, >= J a|J;su)u7(at- b) dt

M arkov Poison U UNQ!
, Fourier
Ws (a, b)
[1 3] a
, b
1 Haar Shannon Daubechies
11
W) L(R), I W @) 1?10t @

+00 A y —_ -

<+ 00, IllJ(t)dt=O, U ) Y()  Fourier Ws (277, K) =<S,llJ,k>=ZZJ'S(t)lIJ(2't-k)dt
(1) (1)
: 2006 - 04 - 17; : 2006 - 06 - 13 : (20030290003)

(1972-), (1942 - ),



10 2279
ik | Y(i+n) - Y(j+n) =d(0)é*]
12 d(0) A, =0
{s(v,t=12 1} A, <0 ,
{LIJj,k}j,kz {9}k 2 )\1 > 0,
D, (1) = < SU;, >, A(Y) = )
] Z b b ] Z }\1
<SPk >P;\, <S,(p1k_> < S,
Wi > , (1) g T=1A, -
(0] S(k) L
L
s(y = ZD,-(I) +A (1) (2) 22
(2)
PAC(D)
L
1
1 , Takens ,
Takens (51
Takens {S(p,t =12
n}, T m= 2D, +1(D,
), F R" -R",
2) Y(t+1) = F[Y(D)], Y() m Y(t) =
(s(y),s(t+t), ,S(t+(m-1t)),t=1,2, ,n- (m-
1t
2
21
(4] T
L yapunov m
' ' T
, T {S(t,t=1,2, ,n}
L yapunov LN _ _
p—y 2 2
ACF([)—NZ(S.-S)(SM-S)U ,0
n ACFE) =0 T
L yapunov ,
ALA, AL, Al L ygpunov Al 1
Y(i) Y  n ! ACEE) 17
Y(i+n) Y(j+n), Q 632 T
(1 m GP




A, (4)

2280 2006
[4]’
23 A
Takens , T m A
F F
F
F Y(N) Y(N) Y(i), Y(i),
F, ) _ M 1
Y() YN RuR Ry R= 3§ o
7 2%“:1,2, M) Y(N +1)
F YN D = S w i+ D (5)
{s(p,t=12 ,n} Y(N+1)  Y(ip +1),Y(p +2), ,Y(j +1)
S(n+1),S(n+2), (5) , Y(N)
T m, Y(N)
N=n-(m-1T (5)
:Y(1) = (S(1),s(1+t), ,S(1+(m-11t)),Y(2 =
(S(2),s(2+1), ,S(2+(M-11)), ,Y(N) = (S(N), Y(N +1)
S(N +T1), ,S(n)), ,
Y(N +1) = (S(N +1),
S(N +1+T), ,S(n+1)) Y(N) 3
Y(N +1) {s(v,t=1,2 ,n}
S(n+1) S(n +2)
m Y(N +1)
Y(N +1)  Y(N) Y(N) , :
Y(N) Y(iy), 1) {s(y,t=1,2 ,n}
Y(ib), LY()( M <N) L , D0, t=12
Y(N) (=12 L ) (A (D, t=12
Y(N) : Y(i), Y(ip), M L+1
Y (i) Y(i, +1), Y(i +2), 2) {D;(n,t=22 ,n {A (D),
Y(i, +1), M <N JYG +1),Y (L +2), L Y(, + t=12  .,n}, T5 T,
1) JY(N +1) my  mg, ,
- C{Y (¢) = (D (t),D(t +T), ,D (¢t +
Y(N +1) :_1iZY(ik+1) (3) (my - D)), t =12 N =n- (m - Dt J} {¥
M & (1) = (A, (), A (£+T), A (f+m-1t5)), ¢ =1,
’ 2 N =n- (ms - th}
M =1 , , M =N, _ _
3) 3) (Y (t),t =12 N =n- (m) - Dr}}
(Y (t),t =1,2 ,N =n- (my - DT:}, (3)
Vj)(N +1) Y (N +1)
A; (n) D; (n) D;(n
+1) A (n+1), Y, (N+1) Y (N+1)
@ o) 4
n+1 S(n +1),
3 V(0 e0l- Al - du) S(+D) = F0,(1+1) +A (n+1) ®)
YN +1) === (4) 5) ., Y (IN+D Y (N +1)
ZEXP[-A(dk - dnin) ] T
dy Y (i) Y(N) T S(n+T)
Ghin d, ) A



10

2281

4
USENET NNTP
( ) 20056 6 10 2005 8
27 79 1 NNTP
innfeed
h, 24h, 1896h )
{s(t),t =12 ,1896} 1866
) 30
{s(®),t=1,2 1866}
2 , ,
L yapunov
N =002632 >0, ,
T=1A =38h ,
{s(t),t =12 1866} 30
1
|
T |
y (27,0.637) |
0 B |
-0.11112131415161718191101111121 HIM
al Y S SRR ORI SNl
D3 e Lag Number
2
Haar {s(),t =12 ,
1866} , {D;(,t=1,
2, ,1866} (j=1,23) {A(D),t=12 1866} ,
{As (k) }
{D; (k) } , L yapunov
Q0 001041, {A; (K)} ,
A (K) }
) , 3

900
800 .
700 J:—tﬁ\y’\iwwm
3 6001 AgH
= 500 l—‘—
Q400 4
* 300
200
100
0[35 791113 15‘17 19 21 23 25 27 29
Bt iE)/h
3
4 ,
6 630% 9 40%,
0.3
0.25H —— FXHMB 3
0 0. L feAm
;::.‘.045 s Jf
R R o YTl iy ' G
0.05 w4 )"\"MWNW -
01357911131517192123252729
b P
4

[1] FELDMANN A, GLBERTAC, W LLNGERW, et al Looking be-
hind and beyond <elf-similarity: Scaling phenomena in measured
WAN traffic [A]. Proc 35th Annual Allerton Conf On Comm
Control, and Camputing[C]. June 1997. 269 - 280

[2] LHEHAND WE, TAQQU MS, WLLNGERW, etal On the slf-
smilar nature of ethemet traffic[J]. IEEEE/AQM Transaction on
Netvorking, 1994, 2 (1) : 1- 15

[3] WLLNGERW, TAQQUMS, HERMAN R, etal Self-Smilarity
Through High-V ariability: Statistical analysisof ethemet LAN traffic
at the urce level[A ]. Proceedingsof the AQVI S IGOOMM '95[C].

[4] GRASBERGER P, PROCACCHKA J. Dimensions and entropies of
strange attractors fom a fluctuating dynamics appmach [J]. Physics
D, 1984, 13: 2146 - 2152

[5] TAKENSFE Deteming s rang att ractors in turbulence[J]. Lecture
notes inMath, 1981, 898: 339 - 359

[6] ABARBANE. HDI The analysisof observed chaotic date in physi-
cal systan[J]. Reviews of modem physics, 1993, 65 (4): 1331 -
1392

[7] . [3]

,1997, (2):3- 28

[8] . M1

. 2005 2:153- 174

(9] -

[J] ,1999,21 (2) : 107 - 110

[10] Usenet daily report [EB/OL ]. http: //newsfeed ntcu net/

nevs/, 2005



