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= Transport Services
= Transport Protocol Techniques
= Congestion Control/Avoidance Techniques
= Packet Loss and Adaptive Retransmission
= Buffers, Flow Control and Windows
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= TCP
= Transport Control Protocol

= Reliable Protocol for the Internet
= TCP/IP (TCP over IP)
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Techniques to Avoid Replay
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Chapter 26 TCP: 26.5.4 Flow
Control to Prevent Data Overrun
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Figure 26.3 Comparison of transmussion using (a) stop-and-go. and (b) shd-
ing window.
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Chapter 26 TCP: 26.8 Techniques
Used In TCP To Handle Packet Loss
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Events at Host 1

send message 1 —

receive ack 1 —
send message 2 —

receive ack 2 —
send message 3 —

retransmission timer expires —
retransmit message 3 —

packet iost

Chapter 26 TCP: 26.8 Techniques
Used In TCP To Handle Packet Loss

Events at Host 2

-1 receive message 1

L send ack 1

-1 [ecCelve message 2

- send ack 2

=i receive message 3

L send ack 3

Figure 26.5 Illustration of TCP retransmussion after a packet loss.
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Chapter 26 TCP: 26.10 Comparison
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Chapter 26 TCP: 26.11 Buffers, Flow
Control and Windows
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Chapter 26 TCP: 26.11 Buffers, Flow
Control and Windows(2)
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Chapter 26 TCP: 26.11 Buffers, Flow
Control and Windows(3)

Sender Events Receiver Events

| — advertise window=2500

send data octets 1-1000 —}=
send data octets 1001-2000 —

send data octets 2001-2500 —| =4 ack up to 1000, window=1500
_ =1  ack up to 2000, window=500
receive ack for 1000 —= =1  ack up to 2500, window=0

receive ack for 2000 —}=
receive ack for 2500 —}=

L— application reads 2000 octets
L ack up to 2500, window=2000

send data octets 2501-3500 —}=
send data octets 3501-4500 —
ack up to 3500, window=1000

ack up to 4500, window=0

/
l

l

receive ack for 3500 —}=
receive ack for 4500 —}= L application reads 1000 octets

L— ack up to 4500, window=1000

receive ack for 4500 —}=

Figure 26.7 A sequence of messages that illustrates TCP flow for a maximum
segment size of 7000 bytes.



Chapter 26 TCP: 26.12 TCP Three-
Way Handshake
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7 X Chapter 26 TCP: 26.12 TCP Three-
Way Handshake(Open Connection)

Events at Host 1 Events at Host 2

send SYN

=4 receive SYN
— send SYN + ACK

receive SYN + ACK —}=
send ACK

&l receive ACK

Y |

Figure 26.8 The 3-way handshake used to create a TCP connection.



Chapter 26 TCP: 26.12 TCP Three-

%24 Way Handshake(Close Connection)

Events at Host 1

send FIN + ACK —

receive FIN + ACK —
send ACK

Events at Host 2

. receive FIN + ACK
L send FIN + ACK

) receive ACK

|

Figure 26.9 The 3-way handshake used to close a connection.
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Chapter 26 TCP: 26.14 TCP Segment
Format

= i Format 16 12y Message,
Acknowledge, SYN, FIN

= Ueay Message uad TCP 13an Segment
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Chapter 26 TCP: 26.14 TCP Segment
Format

0 4 10 16 24 31
SOURCE PORT DESTINATION PORT
SEQUENCE NUMBER
ACKNOWLEDGEMENT NUMBER
HLEN | NOT USED | CODE BITS WINDOW
CHECKSUM URGENT POINTER
OPTIONS (if any)
BEGINNING OF DATA

Figure 26.10 The TCP segment format used for both data and control mes-
sages.
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s AU AUAY UDP Port

= Well-Known Port: 0-1023
« FTP: 20/21 (Data/Control)
» Telnet: 23
=« SMTP: 25
=« DNS: 53 (UDP/TCP)
=« BOOTP: 67/68 (Server/Client) (Mostly UDP)
« HTTP: 80

» Registered Port: 1024-49151
= Dynamic Port: 49152-65535
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= Next Week, Week 12
= Routing Part I: Routing Mechanism




