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TCP FAST RECOVERY

• Van Jacobson’s fast recovery algorithm:

� After fast retransmit sends the duplicate-ACKed segment, perform con-
gestion avoidance, not slow start

� Design reason for this algorithm: Receipt of duplicate ACKs tells TCP
that

1. A segment was lost

2. Data is still getting through to the receiver, so some usable
bandwidth is available
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JOINT IMPLEMENTATION
OF SLOW START AND FAST RECOVERY

1. Upon receipt of the third duplicate ACK:

(a) Set
ssthresh = max(2, 0.5 ∗ tcp cwnd)

(b) Retransmit the missing segment

(c) Because 3 segments have left the network, set

tcp cwnd = ssthresh + 3 ∗ MSS
2. Upon receipt of each subsequent duplicate ACK,

tcp cwnd �→ tcp cwnd + MSS

because yet another segment has left the network

3. On the next ACK of new data, set

tcp cwnd = ssthresh
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RANDOM EARLY DETECTION (RED) GATEWAYS (1)

• Network congestion avoidance is really a problem for routers

� The cause of congestion is full queues in the routers

� A properly designed and programmed router can keep track of its own
queue sizes, and can identify the sources that are contributing to conges-
tion

� Design guidelines:

◦ Compute average queue size using time constants that permit detection
of congestion that persists over several RTTs (i.e., average over short
bursts)

◦ “Mark” randomly selected packets from sources that are most con-
tributing to congestion

� “Mark” can equal “drop”
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RANDOM EARLY DETECTION (RED) GATEWAYS (2)

• General algorithm for RED gateways (Floyd and Jacobson):

for each packet arrival

calculate the maximum queue size avg
if minth ≤ avg < maxth

calculate probability pa

with probability pa:

mark the arriving packet

else if maxth ≤ avg
mark the arriving packet

• Definitions:

pb = max
p

avg − minth

maxth − minth

pa =
pb

1 − count · pb
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