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Network Congestion
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Chapter 3 outline

#+ 3 5 Connection-oriented
transport: TCP

» Begment structure
» reliable data fransfer

a Tlow control

+ 3.1 Transport-layer
services

*+ 3.2 Multiplexing and
demultiplexing

+ 3.3 Connectionless
transport: LDP

+ 3.4 Principles of reliable
data transfer

» connection management
+ 3.6 Principles of
congestion control

+ 3.7 TCP congestion
control

Congesiion: scenario 2
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Congestion: scenario 2
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+ Packets may get dropped at
router due to buffer full -

+ Known loss case: sender only L
retransmits if packet known to L
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be lost Y BT
+ Duplicates: sender times out _
Erematurely and retransmits, i
oth packets are delivered
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Cost of congestion

+ unneeded retransmissions: bottleneck link
transmitted multiple copies of the same

packet, reduce effective throughput

+ when a packet dropped further down the road,
any upstream™ transmission capacity used for
that packet was wasted!
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Congestion scenario 3
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Congestion conirol: options

Two broad approaches towards congestion
control:

Metwork-assisted congestion control: routers
provide feedback to end hosts, such as

+ Single bit congestion indication, or
+ Explicit rate that sender should =end at

End-end congestion control: no explicit feedback
from network

+ Hosts infer congestion from observed loss or delay
» Epproach taken by TCP




TCP Congestion Control
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* CongWirn initialized to 1 packet, increaszes until congestion
= How sender infers congestion: padket los=s {meout, or 3 dup. ACK=)}

Upcn loss: decreass corngwir, then begin increasing again

= Two phas=s: {1)=low start, (Zlcongestion avoidance
= threshold defines the boundary betwesn the twa

TGP SlowStart & Congestion Avoidance
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Basic idea: learn from observations

+ ({mss: maximum segment size)

* When congwin < threshold, INCredse congwin

exponentially

* 'WHen congwin = threshold, INCrease congwin

linearly

+ if packet lost, have gone too far

= thrachold = congwin s 2

w [f 3 dup. ACKEz: network capable of delivering eome
packsts, cut congwin to half of itz current valus

» [f timeout: slow-start again (congwin = 1 mas)

+ Additive Increase, Multiplicative Decrease (AIMD)

TCP sender congestion control
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