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* Introduction to TCP

*  The TCP Service Model

*  The TCP Protocol

*  The TCP Segment Header

*  TCP Connection Cstablishment
*  TCP Connection Release

*  TCP Connection Management Modeling
*  TCP Transmission Policy

* TCP Congestion Control

*  TCP Timer Management

*  Wireless TCP and UDP

*  Transactional TCP
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“@¢ The TCP Service Model -y~
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Port Protocol Use
21 FTP File transfer
23 Telnet Remote login
25 SMTP E-mail
69 TETP Trivial File Transfer Protocol
79 Finger Lookup info about a user
80 HTTP World Wide Web
110 POP-3 Remote e-mail access
119 NNTP USENET news

Some assigned ports.

11/1/2023 TCP/19ECT301 COMMUNICATION NETWORKS /E.CHRISTINA 3 I

DALLY/ECE/SNSCT




o
o L

-
»
!

- O e

The TCP Service Model (2)

IP hesder J TCP headsr

E| 4c o ABCOD

e e T Y

(@) (&)

(@) Four 512-byte scgments sent as scparate [P datagrams.

(b) The 2048 bytes of data delivered to the application in a single
READ CALL.
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| The TCP Segment Header
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Sequence number

Arknowlmcknrrant numbee
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Checksum Urgant poirtar

-z Opticns (3 or more 32-bit words) ==
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TCP Header.
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The TCP Segment Header (2)
=P Bils
|. L Il i L L i i |. L i | — ] i L ] |. i L ] | ] L J ] |
Sourec acdross
Deslination address
COo000D00D0 Protocol = & TCP sogmant kangth

The pseudoheader included in the TCP checksum.
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TCP Connection Establishment
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(a) TCP connection establishment 1n the normal case.

(b) Call collision.
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TCP Connection Management Modeling

State Description
CLOSED Mo connection iz active or perding
LISTEM The serer & wating for an incomng sl
SYMN RCVD M cannection reguest nas armived, wait for ACK
SYM SENT The acphcation has stanel 0 open a connschion
ESTABLISHED | The normal data transfer stals
Fik WAIT 1 The acplication bas sad | is linlshed
Fik WAIT 2 The other side hes agraed to release
TIM=ED VeAIT Wt for all cackats 1o die off
CLOSING Fotn sides have fnad 0 close simultanaoisty
CLOSE WAIT The other side has inifizled a relsase
LAST ACK Wa for all cackats to die off
The states used in the TCP connection management finite state machine.
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i TCP Connection Management Modeling (2+

TCP connection
management finite state
machine. The heavy solid
ling is the normal path for &
client, The heavy dashed
line 1s the normal path for a
server. The light lines arc
unusual events, Each
transition is labeled by the
event causing it and the
action resulung [rom it
separated by a slash.
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@ TCP Transmission Policy

- '._
S i Rpaoras  Fadasars
- i) | i
o —] i " G
T Empty
—_— — I o
=1 2K Temm—_
{' ISEG T
A
T T =T
L [NGKERpa WIN =208
Applicsion
doega @ —=| —x
= et N
—= [0 Fm
Songar s | e 0 T =T eaban
blgoins r E_h—:;,;;_g, =0 e mﬁvﬂdam
- =" T = ___.-:-'—"'._,_,.—-—"_
i T P e
e e W=
Sanar my =
s up o 2K —=
T — —— ——
T T
t"f"-a_;{ﬁ-ﬂ‘ == il
e |n-ci T |
I

Window management in TCP.
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@ TCP Transmission Policy (2)-
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Uy window syndrome.
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(a) A fast network feeding a low capacity receiver.
(b) A slow network feeding a high-capacity receiver.
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8 TCP Congestion Control (2)
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An example of the Internet congestion algorithm.
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@  TCP Timer Management mf
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(a) Probability density of ACK arrival times in the data link layer,
(b) Probability density of ACK arrival times for TCP.
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i@  Wireless TCP and UDP ™
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Splitting a TCP connection into two connections.
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Transitional TCP
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(a) RPC using normal TPC.

(b) RPC using T/TCP.
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