ABSTRACT

failures.

. 3

7

11

12

13

sandboxes.

14

15

18

n^{th} T_i and X

29 routing^{30} measurements.^{31}

32

resource.

r^→ = (r_1 ,r_2 ,

priority. p c, U_c (r^→ ,p r^→ at p.

If U_c (r^→_1 ,p_1 ) > U_c (r^→_2 ,p_2 c r^→_1 at p_1 r^→_2 at p_2. If p_a < p_b then U_c (r^→ ,p_a ) > U_c (r^→ ,p_b U p.) p_c (r^→ U_c (r^→ ,p_c (r^→ = c r^→ R_c =^→ :U_c (r^→ ≥0} c n, V_n (r^→ ,p r^→ at p.

If V_n (r^→_1 ,p_1 ) > V_n (r^→_2 ,p_2 n r^→_1 at p_1 r^→_2 at p_2. If p_a < p_b then V_n (r^→ ,p_a ) < V_n (r^→ ,p_b V p.) p_n (r^→ V_n (r^→ ,p_n (r^→ = n r^→ . r^→ to c is N(r^→ ,c) = :p_n (r^→ ) ≤ p_c (r^→ )} N(r^→ ,c

N(r^→ ,c), n and c p p_n (r^→ ) ≤ p ≤ p_c (r^→

p p_c (r^→

one one

p = p_c (r^→ ), c U = U_c (r^→ ,p_c (r^→ ) = n V =V_n (r^→ ,p_c (r^→ ≥ 0. n P_n = p − p_n (r^→ ) = p_c (r^→ )− p_n (r^→ c P_c = p_c − p = 0. N(r^→ ,c

n_1 ,n_2 ,n_3 , p_{n1} (r^→ ) ≤ p_{n2} (r^→ ) ≤ p_{n3} (r^→ ) ≤

33 multiple one n_1 p^{(m} = p_{n2} (r^→ ) p_{n2} (r^→ c U^{(m} = U_c (r^→ ,p_{n2} (r^→ n_1

V^{(m} = V_{n1} (r^→ ,p_{n2} (r^→

n_1 P_n^{(m} = p_{n2} (r^→ )− p_{n1} (r^→ ) = P_n − [p_c (r^→ )− p_{n2} (r^→ increases c

P_c^{(m} = p_c (r^→ )− p_{n2} (r^→ ) = P_c + [p_c (r^→ )− p_{n2} (r^→

c R_c

n c, U_n =_{r→ ∈ R} c maxU_c (r^→ ,p_n (r^→

n_1 ,n_2 ,n_3 , U_{n1} ≥ U_{n2} ≥U_{n3} ≥ . Network n_1 U_{n2} U_{n2} ).

r^→ ∈ R_c, n_1 p_{n1} (r^→ U_c (r^→ ,p_{n1} (r^→ =U_{n2} , V_{n1} (r^→ ,p_{n1} (r^→

Network n_1 selects r_1 V_{n1} (r^→_1 ,p_{n1} (r^→_1 ≥ V_{n1} (r^→_2 ,p_{n1} (r^→_2 r^→_2 ∈ R_c.

multiple multiple m,m c U^{(m,m)} = U_{n2} r^→_1 p_{n1} (r^→_1 n_1 V^{(m,m)} = V_{n1} (r^→_1 ,p_{n1} (r^→

Network n_1

P_n^{(m,m)} = p_{n1} (r^→_1 )− p_{n1} (r^→_1 ) = P_n^{(m} − [p_{n2}^{(m} (r^→_1 )− p_{n1} (r^→_1 where p_{n2}^{(m} (r^→_1 m r^→_1 c

P_c^{(m,m)} = p_c (r^→ )− p_{n1} (r^→_1 ) = P_c^{(m} + [p_{n2}^{(m} (r^→_1 )− p_{n1} (r^→_1 P_n^{(m} r^→_1 resource r_1 P_n^{(m} =P_n and p_{n2}^{(m} (r^→_1 )=p_c (r^→_1 ).

m,m m n_2 U_{n2}^{(m,m)} n_2 r^→_1 U_{n2}^{(m,m)}

U_{n2}^{(m,m)} = U_{n2}^{(m} n_2 r^→_2 ≠ r^→_1 U_{n2}^{(m,m)} > U_{n2}^{(m}

p_{n1} (r^→_1 ) < p_{n2} (r^→_1 P_c^{(m,m)} > P_c^{(m}

position.

m m,m protocols^5

36 37

VPN’s

private public

42 43 44.

30

data,

29

47.

48

cities,

p_n (¢/min)

connection,

customer.

p_c p_n = 19 p_n =

p_n =

c U_c (r^→ ,p) = U_0 1− (^c (r → where U_0 r^→

n_1 and n_2 n_3 r^→_i c n_i r^→_i (U_{0i} ,p_c (r^→_i r^→_1 and r^→_2 r^→_3

0 2 4 6 8 10

0 2 4 6 8 10 12 Price

U_c (r^→ ,p)

r^→_1 ,r^→_2

r^→_3

U n_1 n_2

U^{(m} n_3

U^{(m,m)}_. . . . . . p^{(m,m)} 0 0.2 0.4 0.6 0.8 1

0 2 4 6 8 10 12 Price

V_{ni} (r^→_i ,p) n_1

n_2 n_3

V

V^{(m}

V^{(m,m)}

V_{ni} (r^→_i ) = p_{ni} (r^→_i ) p − p_{ni} (r^→_i )

where p_{n1} =6, p_{n2} = p_{n3} =

n_1

n_1 p_c (r^→_1 ) = V = 2/ U = 0.

n_1 n_2 n_1 n_2 p_{n2} = U^{(m} = V^{(m} = 1/3.

and n_1 p^{(m,m)} = 7 n_1 can n_3 n_1 U^{(m,m)} = 3 V^{(m,m)} = 1/6.

tomorrow. REFERENCES

49-53.

N.Y.

69-93.

311-323.

1989