by 1 2 3 4

________________ 1 2 3 4

Abstract

s(t s(t

t t model.

Keywords:

nonstationary projected observed

t t t

λ (t c_a^2 (t

t is G_t (x s(t λ (t), c_a^2 (t G_t (x t t

negligible.

s(t time t (t) t

t t

λ (t) = 30 + t

2π/5 ∼

t t

λ (t t;

s(t λ (t t t

t

(IS) approximation.

s(t

Q_∞ (t t. Q_∞ (t t s(t P(Q_∞ (t) ≥ s(t and P(Q_∞ (t) ≥ s(t)− t (1) α. N(m,σ^2 m σ^2 Q_∞ (t N(m(t v(t m(t v(t Q_∞ (t)− m(t / v(t N

s(t) = m(t) + z^α v(t) where x xand z_α satisfies P(N > z_α ) . (3) s(t s(t) = m(t) + + z^α v(t) (4)

t_1 ,t_2 , s(t t_i ,t_{i +1} s(t),

s(t

t t

v(t) = m(t_{t t} m(t v(t

G_{t t} /∞

probability α t t t

t t t model

approaches p_D (α ) ≡ + 2π z_α z_α^2 /^{− 1} . (5) for α z_α

Hence, α_D (α ) α and p_D (α ).

z_α = p_D (α α when α t probability α p_D (α

t t t s(t m(t) (t where m(t

t t t

G_{t t} /∞

m(t) = ∫ t G_u^c (t − u)λ (u)du

where G_u^c (t) ≡ 1− G_u (t) ≡ P(S(u) > t S(u u and λ (u u without λ (t

m(t λ and G_t

distribution G_t t m(t) = E[∫_{t − S}^t λ (u)du] = E[λ (t − S_e E[S

where S S_e

P(S_e ≤ t) = E[S]

1 ∫_0^tP(S > u)du m(t smoothing of λ (t

G_t (x) λ (t

λ (t

m(t) ∼ E[λ (t − S_e (t E[S(t where S(t G_t and S_e (t

P(S_e (t) ≤ x) = E[S(t 1 _______∫_0^xP(S(t) > u)du , x > 0 . (10) μ(t t, S(t /μ(t

G_t^c (x) = e^−

∫_t^{t +x}μ(u)du , x ≥ 0 . (11)

m(t t t

m(t).

μ m(t (ODE) m′(t) (t) − m(t)μ where m m =

k mean m(t k t k /∞ t ∞ )^k t t m(t m(t (Computing λ (t m(t

λ (t m(t λ (t) m(t λ (t

λ (t m(t λ (t

λ (t m(t k− c, kc λ (t k− j)c, kc c j λ (t

m(t λ (t

m(t) ∼ λ (t − E[S_e (t E[S(t + 2 λ (t) S_e (t E[S(t

E[S_e (t = E[S(t)^2 ]/2E[S(t and S_e (t = (E[S(t)^3 ]/3E[S(t − (E[S(t)^2 ]/2E[S(t^2 with λ (t λ m(t λ (t λ (t) ∼ 0.

m(t) ∼ λ (t)E[S(t . (16) [S_e (t λ (t S_e (t E[S(t / . m(t

m(t

m(t m(t t m(t is v(t m(t m(t v(t v(t

approximation v(t) ∼ z(t)m(t where

z(t) = 1 + E[S(t

(c_a^2 (t)−

∫_0^∞ − Gt (x^2 dx

c_a^2 (t) ∼

∫_t^t λ (u)du

A(t)− A(t (19)

A(t t z(t c_a^2 (t parameter ∞ c_a^2 (t t t Q(t t η if A(t)− A(t

t c_a^2 c_a^2 (t c_a^2.

z(t c_a^2 (t

estimate c_a^2 (t

λ

namely, m(t) E[S]P(S_e ≤ t) ∫_0^tG^c (u)du (20)

for S_e t m(t) E[S t .

μ^{− 1} v(t) = m(t) = − e^t t ≥ 0 . (21)

k k− k).

If z_α = [k− k for k ≥

s = s = λ (t)E[S m(t

μ μ^{− 1} ];

μ^{− 1} μ

t t 1.

Since s = 117.

s =

t t t t (12).

targets α

λ (t)=20+ t π ∼

m(t + − cos t

less

m(t

m(t) ∼ λ (t − ES_e ) λ (t) = 400 + t t t π = z_α =

λ (t) = 3 + t

α α function λ (t) = 20 + t z_α = p_D (α ) =

m(t λ (t)E[S

Acknowledgment.

comments.

References

System,’’ Interfaces

Interfaces

Interfaces

Congress, t ∞ Queue,’’ 41

t ∞

Interfaces 9

Publication?’’ Interfaces

Interfaces

Interfaces,

Problem,’’

625-661.

Interfaces

Input,’’

Res.

Bean,’’ Interfaces 22

249.

t t

114-161.

α _________________________________________________________

load _________________________________________________________

m probability α E P N).

α m

s P(Q(m) ≥ s) Q(m m α and m load m + + m (Q ≥ s + P(Q ≥ s) P(Q ≥ s −

M(big) M + M

m s when s z_α = s-server P(N > z_α ) P(Q_∞ ≥ s) P(Q_s ≥ s) z_α α P_D (α

s s-server s = m + z_α m m targets α P_D (α 20+ t 400+ t 3+ t 20+ t

t t

time mean m(t) s(t

6.283

z_α =

t t λ (t) = 30+ t λ (t

t t λ (t) = 30 + t λ (t

t t λ (t) = 30 + t z_α = p_D (α ) =

P(Q_s (t) ≥ s(t) +

t t

M_{t t} λ (t) = 20 + t λ (t

P(Q_s (t) ≥ s(t) + λ (t m(t_{t t} λ (t) = 20 + t

M_{t t} λ (t) = 400 + t on λ (t) ∼

P(Q(t) ≥ s(t) +

t t λ (t) = 3 + t

P(Q_s (t) ≥ s(t) + t t example λ (t) = 20 + t

P(Q_s (t) ≥ s(t) + λ (t m(t λ (t) s(t) λ (t) s(t) λ (t) s(t) λ (t) s(t) λ (t) s(t) λ (t) s(t) λ (t) s(t) λ (t) s(t) λ (t) s(t) λ (t) s(t)

IS PSA

M_{t t}

examples.