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« TCP (Transport Control Protocol)
 UDP (User Datagram Protocol)
« DCCP (Datagram Congestion Control Protocol)
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Transport Control Protocol
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V .Jacobson: “Congestion Avoidance and Control,” SIGCOM’ 88.
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D.Bertsekas and R.Gallager: “Data Networks,” Prentice Hall.
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TCP Tahoe +

TCP Reno Tahoe +

TCP Vegas RTT (round trip delay)

TCP SACK Reno + (selective repeat)
slow start

congestion avoidance
fast retransmission

fast recovery

TCP Reno
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TCP Tahoe (1)

cwnd: (congestion window: 1)
ssthresh: ( )
tcprecvthresh: ACK ( 3)

( )

if (cwnd < ssthresh )

--- ACK 2
cwnd += 1;
( ) /
else if ( cwnd >= ssthresh )
--- ACK 1 cwnd 1

cwnd += 1/cwnd:

V. Jacobson: “Congestion Avoidance and Control,” SIGCOM’ 88.



TCP Tahoe (2)

(1) ACK (TCP ACK )
(2) (ACK )
( )
ACK ( )
if ( ACK  ==tcprecvthresh)

ssthresh = cwnd/2; cwnd=1; <] ssthresh 0
ssthresh > cwn

( )
If ( )
timeout *= 2; <::
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NS (Network Simulator)



TCP Reno (1)

e Tahoe
cwnd ( cwnd )
if ( ACK  ==tcprecvthresh)
- ( ) ---

ssthresh = cwnd/2;

cwnd = cwnd/2 + tcprecvthresh; <;
/ P X (ssthresh < cwnd)

ACK (ACK )

if ( ACK >cwnd/2)
ACK —--

cwnd = ssthresh; <::

( cwnd
cwnd



TCP Reno (2)

NS (Network Simulator)
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* Reno

(RTT)

cwnd cwnd
RTT _min RTT _current j:

/ \

Diff =

( )

cwnd +1 (Diff <)

cwnd ={cwnd  (otherwise) <::|

cwnd -1 (Diff > f)

( RTT) cwnd

(RTT)
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UDP

User Datagram Protocol
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4 byte

UDP
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TCP ( )

uopP) <> (TCP)
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UDP
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TCP
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DCCP

Datagram Congestion Control Protocol



DCCP

4 byte

A

v

( ) | CCVval CsCov

X (high bits)

(low bits) ... if X="1"

CCVal (Congestion Control Value)

CsCov (Checksum Coverage) UDP

1 CsCov
UDP-Lite (RFC 3828)



DCCP

. DCCP

DCCP-Request

DCCP-Response /
DCCP-Data
DCCP-Ack ACK
DCCP-DataAck ACK
DCCP-CloseReq A
DCCP-Close \
DCCP-Reset \
DCCP-Sync \
DCCP-SyncAck ACK \
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DCCP

Client

Server

DCCP-Request
—)
DCCP-Response
<=
DCCP-ACK
—)
DCCP-Data
o
= DCCP-ACK
=
DCCP-Data
<=
= DCCP-ACK
==
DCCP-CloseReq
=
DCCP-Close
P —

DCCP-Reset

—

Session setup by
3-way handshake

Data transfer

Session termination



DCCP

«CCID DCCP

CCID

0 Reserved
1 Unspecified Sender-based Congestion Control
2 TCP-like Congestion Control TCP AIMD
3 TFRC Congestion Control TCP AV
CCID=2: 2 ACK AIMD

CCID=3: RTT ACK TFRC  ( )



