{keshav,spm}@research.att.com

Abstract

strategies.

Go-back-N window sion.

SMART

P t(P)

P + t(P + = t(P) T_{RT} t(P) T_{RT} P P t T_{RT} t T_{RT}, t 2T_{RT}

t 2T_{RT}

t 2T_{RT} t T_{RT}

1 id

t,

1

two

if both

error-control winflow-control W_{EC}

W_{FC}

time.

W_{RT}

. μ T Tμ

Tμ.

T_{RT}

T_{RT}

x x+ T_{RT} x+ W_{RT}.

unlikely.

S

S

S

R D S_a , L_a

S_b , L_b

W_{RT} W_{RT}.

baseline

S_a L_a S_b and latency L_b

A.

T_{ON}

T_{OFF}

S_b ≤ S_a

R_{ON} = S_b T_{ON} = 2T_{RT} , where T_{RT}

S_b T_{RT} = 2W_{RT}.

r_1

r_1 =

T_{ON} + T_{RT} + T_{OFF}

T_{ON} . (1)

r_1 T_{ON} and T_{OFF} N statistically Nr_1 N

P = = A = = T_{RT} =

S_b T_{RT} = .

ratio B W_{RT}.

N =

n n = Xand variance σ̂^2

X = )_{i =1}Σ^n X_i . (2)

σ̂^2 = n(n − 1 i =1Σ n (X_i − X)^2 . (3)

X− σ̂ , X+ σ̂

0 1 2 3 4 5 0

0.5

1 Goodput

× × ×× × ××××× × × × × × × × ×× × ×× ××× × × × × × × × × ×× × × ××× × × × × ×

without

0 1 2 3 4 5 0

0.5

1 Goodput

× × × × × × × × × × × × × × × × × × × × ×

0 1 2 3 4 5 0

0.5

1 Goodput

×

× × × × × ×

×

× × × × × ×

×

× × × × × ×

B

N N con- N packets B = B

0 1 2 3 4 5 0

0.05

0.1

×

× × × × × ×

×

× × × × × ×

×

× × × × × ×

0 1 2 3 4 5 0

0.05

0.1

× × × × × × ×

× × × × × × ×

× × × × × × ×

0 1 2 3 4 5 0

0.1

0.2

0.3

× × × × × × ×

× × × × × × ×

× × × × × × ×

0 1 2 3 4 5 0

0.05

0.1

× × × × × × × × × × × × × × × × × × × × ×

efficiently

0 0.005 0.01 0 0.2 0.4 0.6 0.8 1

Goodput

×

× × × × ×

W_{EC} = 6W_{RT}

B = W_{RT}

0 0.005 0.01 0 0.2 0.4 0.6 0.8 1

Goodput

×

×

× × × ×

W_{EC} = 6W_{RT}

B = W_{RT}

queue.

random loss S T_{RT} T_{RT}

(S − 3 T_{RT} = ST_{RT} 8 = W^2 /8 .(4) r

Goodput = 1 − 2rW^2 /8 = 1 − rW^2 /

rW^2 / W

rW^2 /

rW^2

W = rate r = rW^2 /4 = 25.

r r r

r L _ G = − 1 )L _ .

r =

r W network W^2

Goodput = − r)^2 ∼ 1 − 2r if r

W_{EC} = 4W_{RT}

W_{EC}

B = B = B =

W_{EC} increases,

References

Networking.

145-151.

Computer-Communication

TCP/IP Illustrated

0 0.02 0.04 0.06 0 0.2 0.4 0.6 0.8 1

Goodput

(a)

× × × × × ×

W_{EC} = 3W_{RT}

B = W_{RT}

0 0.02 0.04 0.06 0 0.2 0.4 0.6 0.8 1

Goodput

(b)

× × × × × ×

W_{EC} = 3W_{RT}

B = W_{RT}

0 0.02 0.04 0.06 0 0.2 0.4 0.6 0.8 1

Goodput

(c)

× × × × × ×

W_{EC} = 6W_{RT}

B = W_{RT}

0 0.02 0.04 0.06 0 0.2 0.4 0.6 0.8 1

Goodput

(d)

× × × × × ×

W_{EC} = 6W_{RT}

B = W_{RT}

0 0.02 0.04 0.06 0 0.2 0.4 0.6 0.8 1

Goodput

(e)

× × × × × ×

W_{EC} = 12W_{RT}

B = W_{RT}

0 0.02 0.04 0.06 0 0.2 0.4 0.6 0.8 1

Goodput

(f)

× × × × × ×

W_{EC} = 12W_{RT}

B = W_{RT}