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TCP state diagram
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n (flow control)

n (congestion control)

m Stop-and-Wait
m Go Back n (a.k.a. sliding window)

m Autonomous - Less state management — Scalable
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TCP

m Fair-share model
End to end

= window size
additive increase
multiplicative decrease

= window size
m packet drop
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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
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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
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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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More topics on TCP

m Fast retransmit

Fast recovery

m Selective Acknowledgment

m Explicit Congestion Notification

m Interaction with RED

m TCP extensions for wireless links
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= tcpdump, tepillust,

tcptrace

m /usr/local/share/tcpillust/Infomation_Network_|-

kadai0l (mint
L] %4==0
L] %4==1
n %4==2
L] %4==3

)

CAIT, AIT2
1 ITB, ITB2
: MIT, MIT2
: WIDE, WIDE2




" AN
tcpdump

m cd /usr/local/share/tcpillust/Infomation_Network_| -
kadaiOl

tcpdump -r AIT

m 09:45:10.547843 mintl11.aist-nara.ac.jp.1195 >
www.cs.ait.ac.th.http: S 1442476782:1442476782(0) win
16384 <mss 1460> (DF)

09:45:11.116022 www.cs.ait.ac.th.http > mint111.aist-
nara.ac.jp.1195: S 3854747835:3854747835(0) ack
1442476783 win 17520 <mss 1460> (DF)
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tepillust

m cd
lusr/local/share/tcpillust/Infomation_Network_|-
kadaiOl

m tepillust AIT

"
tcptrace

m mkdir ~/infonetl; cd ~/infonetl

m [n -s /usr/local/share/tcpillust/Infomation_Network_| -
kadaiOl/* .

m tcptrace -G AIT

m Is *xpl

m a2b_owin.xpl a2b_ssize.xpl a2b_tsg.xpl b2a_rtt.xpl
b2a_tput.xpl

m azb_rtt.xpl a2b_tput.xpl b2a_owin.xpl
b2a_ssize.xpl b2a_tsg.xpl

m xplot a2b_rtt.xpl

n http://www.tcptrace.org/




