C5 640 Introduction to Computer
Networks

Lectare 26
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Today's lecture

+ Congestion mn networkes

= TCP congeshon control
— Additive Increase Multiplicative Decraaze
— Show stant
— Fast retran=mit and fast recovery
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Congestion in the Internet

» Checkzums are effective for detecting hit errors bur
they ara not the caly problam ..
» We know that traffic iz barsty
Smiistical multplexing of CMCHF sources
Hezavy-tailed file size
Routers have limiisd beffer capacity

Fackeis dropped when huffers fall

= BulTors dojproicad. o shorl bucds

» Congestion lengthens delays and lowers throozhput
Szndard throeghpur lnad curve
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How can we deal with congestion?

+ Crrar-provision networks
— Very smpensive
— Commpaly done
+ Merworks designed i nommally operate af 3-50Fs capacaty
+ (3]l adrmssion control (phone networks)
+ Develop protocols to respond to congestion
— Poute away Tomm conzestion
= Lowdl idesn - hioow cam we oo il
— PEetransmit in the face of Loss
a Thiz e e zmie of the 2
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Congestion Control Basics

+ UDP wnll send packets at any specified rate
— Does motd bave mechanizms to kandle congestion
» Joopes:
— Detacting congsstian
— Beacting to canzestion
- Avoiding congestian
+ Shaping traffic
= LRl erecEanisms

+ Transport protocel will deal with congestion. ..
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Congestion control in the Internet

= TCPimplsments congestiaon control
Ldeiaces '.'lll'l_E‘.":-Ill'lI'|1|'|I'|.'l|.I.E|'a|'I|:|l.'F:|E1 hisses
K edecess rale ageressively in respuimnse o congeston
| Fa-refees. rabe EJUIIL‘II.IFJ:I'I:I.'I'LH.' L availanle Bandasith
Works well for large: flows
= Why the Imtemet dpesn't experiance congestion
collapss
Hackhines overpenyisl omed
||;'|:'|.'|'|I'r£".'ﬂ!.'l.|'| ciniral
Sources roie brnisd S FaSEressl sovilleEresik link
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Today’'s lecture

» Congestion m networkes

+ TCP congeshon control
— Additive Increase Multiplicative Decraaze
— Show stant
— Fast retran=mit and fast recovery
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TCP RENO Overview

+ Standard TCP funchions 1n last lacturs
— Connections, reliability, RTT czloalation, sic.
+ Conzastion control manzasement
— Additive Increase’ Multiplicative Decrease (AIMDD
— Fast Retran=mit Fast Recovery
— Slow Start
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TCP Congestion Control

+ Idaz

— Azznmes bzt diort petwork (FIFO or FO) routers)
sach source determines network capacity for itzelf

— Uszes moplicit feedback
— ACEs pace tramsmizsion (zeg-clocimg)

* Challanza
— Determining the avatlable capacity in the first place
— Adjusting to chanses in the available capacity
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