and

Abstract

framed, non-work-conserving

framed frametime

cell non-work-conserving

__________________

chunksize

chunksize

results.

x_{min} x_{ave} any I. I x_{ave}.

message

m(t ≤t≤T where m(t t T T time space TS M(t) =_0∫ t m(t time t M = M^{− 1} earliest M(t M(T by MS.

A server m_{in} (t

A(t) =_0∫ t m_{in} (t

S_A(t)_0∫ t m_{out} (t

Q_A(t) = A(t) − S_A(t

t TS

A(t)

D_A(m_0 ) = S_A^{− 1} (m_0 ) − A^{− 1} (m_0 m_0 is_{m MS A}(m). M(t greedy

(PCS) m(t) ≤ 1_{min} I t, t ∫ t +I

m(t)dt ≤_{ave},

where x_{min}, x_{ave} and I

(PCGS)_{min} until_{ave} I

M(t x_{min} , x_{ave} I t_0 ,t_0 +I] TS is IS t_0, IS. ρ m_{out} (t) (m_{in} t)

= m_{in} (t m_{in} (t) and Q_A(t) = 0 if m_{in} (t) or Q_A(t) > 0.

M_{in} (t 1_{ave} Q_{Min} (t) > length < I.

≥ 1_{ave}

(PCGS). Corollary

x_{ave} min from

I time and I.

i i +

i server i +1.

1_{min}

x′^{min =1/ρ and x}′^{ave =xave.}

I stream.

slippage

s ρ Q_{Min} (t) = m_{out} (t) = 0 Q_{Min} (t_1 ) = Q_{Min} (t_1 +^† ) >

t_2 TS

]---_{2 t2 ≤ t1 + and t3 TS}]---_{3 t3 > t2 }}

m_{out} (t) = t_1 ,t_2 ), m_{out} (t) in [t_2 ,t_3 Q_{Min} (t_3 ) = 0.

Q_{Min} (t) s. A s __________________ † f(t_1 + t_1 t_1.

ρ above t_2 = t_1 +s s. s <<I M_{in} (t ρ ,s) having x_{ave} (I − s) I which Q_{Min} (t) > < I

M_{in} (t ρ ,s) having x_{ave} (I − s) I

bounded ρ ,s

x_{ave} (I − s) I and fixedslippage s.

and I I

x_{ave} (I − s) I .

M(t CS where CS if_{N(t) CS}V−_{m MS}V− M^{− 1} (m) ≤ N^{− 1} (m). M(t S_M(t CS) CS symbol Φ PCS Φ (PCS

bounded ρ_i ,s_{i)} having rate ρ_i >

x_{ave} (I − s) I

fixed (ρ_i ,s_i ).

M_i (t i

val IS.

M_0 (t Φ_i

ρ ,s i = 1...N M_i (t).

M_0 (t MS×IS Φ_1 Φ_i

M_i (t

M_i (t).

M_i (t), ε_i (t

ε_0 ε_i the

i ρ_i page s_i ε_{i − 1} i − Let: t_0 = TS ε_{i − 1} (t) = ε_{i − 1} (t +) > 0} t_1 = TS ε_{i − 1} (t)_i (t − t_0 ) Then: ε_i (t)

= t < t_0 +s_i i (t − t_0 t_0 ≤ t < t_1

= ε_{i − 1} (t t ≥ t_1 ε_i (t M_i (t). t_0 is

i t_1 Q t_0 E and t_1 A

ε_1 ε_0 ε_2 in ε_1

M_i (t i i M_{i − 1} (t) t_0 ,t_1 t_0 and t_1

ε_i (t).

Cells

Time slope = B_1^{ave}

min ave A

F_1^. . . . . . . . . . . . .D

E

B^. . . . . . . . . . . . . . . .C

ε_1 from ε_0.

Cells

Time . . . . . . . . . . . . . . . . . . . . . y=_{ave}

slope = B_2 A B C. . F_2

ε_2 from ε_1.

ε_{i − 1} i

Qε_{i − 1}^* and Dε_{i − 1}^* Q_{Mi − 1} (t D_{Mi − 1} (t)

M_{i − 1} (t

ε_i and ε_{i − 1}

for and

Cells

Time . . . . .

ρ one chunksize

node_j

buffer_correction(y) ≡ a^j y + 1 a_j,

where a_j chunksize j.

q delay_correction(q) ≡ a^j q F_j,

where F_j

IS chunksize

frame.

ε_i

(<x,y> x

ε_i <0,0>, < x_{ave} min , x_{ave} I > <∞ , x_{ave}

I >.

ε_i,

and i from ε_{i − 1}.

float x, y; , ; }; _ y a^{i − 1} y + a_{i − 1}

_correction(q) a^i q F_i

float a_{i − 1}, a_i float F_i, s_i float ρ_i i − 1*/

env ε_{i − 1} */ , ; float Q, D, x; float = =

p = env; p → x ; p = p → next) s_i p → x = p → x- s_i;

p = env→ next; p → x ; p = p → next){ q = p → previous;

p → x < 0){ /* Q and D

Q = buffer_ p → y); D = delay_ Q) − p → x; /* − p → x , D); , Q); } p → x > q → x ≤ Q and D for x = Q = buffer_

p → x − q → x p → x * q → y − q → x * p → y ); D = delay_ Q); , D); , Q); } p → x > 0){

Q = buffer_ p → y)_i * p → x; Q < D = delay_ Q); , D); , Q); } } ε_i

env = p y_i x*/ q = p → previous; x = q → y − p → y_i * (p → x − q → x) p → x * q → y − q → x * p → y ; add_to_envelope(env _point(x,ρ_i * x)); add_to_envelope(env _point(0.0,0.0));

node_i.

s_i

sets t_0 t_0 ,t_1 find Q and D

ε the

<t_1 ,ε_{i − 1} (t_1 )> and <0,0> constitute ε_i and

i in

a_{i,} F_{i,} s_{i,} ρ_i i a_{i − 1} andε_{i − 1}

, andε_i.

F_i also F_i F_i F_i parameters x_{min}, x_{ave} and I

6

7

8

9

μs.

effect.

x_{min} = x_{ave}

reasons. •

• x_{min}, x_{ave} and I x_{min} x_{ave}

larger I

x_{min} x_{ave} I

as I

allocations.

I increases.

accurate. I delay.

8.

I = x_{min} x_{ave}

I =4.

O(n node.

traffic.

References

Preprint 1992.

vices,’’

Communications,

1990,

.

1991.

, 1991.

1992.

Networks,’’

plines,’’