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] (flow control)

u (congestion control)

m Stop-and-Wait
m Go Backn

ARQ (Adaptive Repeat reQuest)




Stop-and-Wait

Node A
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m End to end

m Scalable

Autonomous - Less state management — Scalable
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m Greedy
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Sliding window

Window size

ACK clocking

— TCP checksum
— duplicate ACK, timeout
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(ACK clocking)
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Sliding window

Sent and acknowledged Sent but unacknowledged
Sender s> >
|l\hra Instiftute of Science and Teclnol ogy|.—_ User data arrives
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m Fair-share model:
End to end

= window size
additive increase
multiplicative decrease

m window size
n

(Jain, etal.)
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Fair-share:
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Window size

m slow start threshold (ssthresh)
window (cwnd)

LI ¢ )
m On receiving an ACK:
if (cwnd < ssthresh) {
/* slow start */
cwnd +=1;
} else {
/* congestion avoidance */
cwnd += 1/ cwnd;

congestion

R | [ [al—
Window size

= Slow start
exponential increase
= Congestion avoidance
additive increase

m (lllustrated p. 311)

Window size

= ( )
m On detecting packet drop:
ssthresh=cwnd / 2;
if (timeout) {
cwnd =1;
}

m (lllustrated p. 315)
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Packet drop

Duplicate ACK
Retransmission Time Out (RTO)

- RTO ~ RTT Estimator

" AT
RTO Calculation

m Er=M-A
A<- A+ gErr
D <- D +h(|Err|- D)
RTO=A+4D
A: smoothed RTT
D: smoothed mean deviation
g: gain for the average (1/8)
h: gain for the deviation (1/4)
m (lllustrated p. 304)
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Loss sensitivity
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More topics on TCP

m Fast retransmit
m Fast recovery
m Selective Acknowledgment

TCP enhancements

Reno
NewReno
SACK

- TCP

. TCP

Stop-and-Wait
Go back n
= TCP
Sliding window
= TCP
Slow start
Congestion avoidance
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