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— Determines how an application
should use the network.

Handles details of data transmission
T / at the end-points of communication.
ransport
___— Expresses how packets should be
forwarded and how packets should

be addressed (also called Network
Layer)
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Sometimes divided into Link Layer
and Physical Layer.

Link Layer: Provides for
synchronization and transfer of
information. Defines how physical
machines address each other.

Physical Layer: Defines electrical

aspects of sending signals along a
wire or wirelessly. Also addresses

switch and router hardware.



(__Q/‘MS Q;(,ws I NG Ot][-,Lt/L’II'\OV\ :

Application
- Expresses how packets should be
Transport forwarded and how packets should
_/ be addressed (also called Network
Layer)
Link

TCP/IP



TP Rt
- D!\/‘C/&c(

~H\€CA§LZ&6—Q(U§M /v) N

bit
offsat

a Warsion

192+

LV\J("D ?)g La F(’

e/wd

4-T B-13 14-15
Explicit
Header Length Differantiatec Services Cooe Point Cangestian
Notification
Ide ntification
Tirme to Live Protocol

Source |F Aodress
Destination IP Address

Opticns [ if Header Langth =5 )

Dala

g SN /ohj

16-18

Flags

18-31

Total Length

Fragment Otfsed
Header Chacksum



N@‘&iﬁ;c(‘b LO‘\/QF (N~ FIP\/\/{ é@fﬂL)

IP &AV‘CSSQ—)
o 50\5&@&&@4

Snce.  +hin

st stad
\Un c\mbau oS

J

Class A

Cla==B

Class C

Clas=D

ClassE

1] net id (7 bit) hiost id (24 hit)
10 niet i (14 bit) hioat idl (16 kit)
—_
110 net id (21 bit) bt bd (8 kit)
1110 multicast (28 bit)
11410 future Lse (27 biR)




E;Kamf>&J
Covxs fép\r‘ Ha s QAA,PQS&'

. \2hed sz Y () o 3

1@@@1@@@ 11100101 11@@1@@1 0001000

CK&%? = ~
(A)L\QJ(‘ .IYP oxciére—és? 9- Sw\O”LUqU
|20 . QQ—ﬁ 205 R f

L



’_(?)“r& k F(s N TS

N

-~ Class A []| net id (7 Bt host id (24 bit)

| ClassB 10 nefid (14 bit) bt id (16 bit)

| ClassC 110 et il (21 bit) bt bl (8 kit
: ClassD 1110 multicast (28 bit)

: ClassE 11110 future use (27 bit)

FOV\Q,\AA, 0 OV\’V‘ c»‘(; TP c\éér‘QSSQS-




W\/ é_S\Aes ° Ow% ok SP‘QQJ
_ De_gj@ N (9B (onk of Khe— Lobm FC)
— Sc\w%bng

M
Q‘QJ

VYZH



()

DNAT -

Nd‘h}or\é

o‘*‘(‘if‘ S{_&
AV(\Q,mork V‘C/’im& "\/C/\q_, Cbl/L‘l"SL Q/LADCSFIQ].

M&E)S

&(/Y\'%“Vla&

A&émﬁs T\ﬂ?\l/& hoin ) mg\vc /
2OQ/+\NQ—€/\ A V‘Luct(*e_

_LP ac[o‘regge-? ’{‘D a

e e TP OLAAFGSS QV\

wWh IS
boor*(cﬁ.

\/LSHL ‘I‘D ‘F(,\O_ Fc?)w{—g c/e_



= ?/0‘/\ _L;\ 1 TP addess

C NS ., Tm;?@g o&c]




(L)

TP L
- Tuvented w99 ¢
— Alows 12X —lxt addresses

— De/\JLO\(V‘Mk (S %\S}i&d




/'\

2D Subnh -

/[’L&—r\e_ \S W 01 \)(AVV\\)Q [oQ/_hAJQQm QKC«SBS
C

e oud >(x€e

Class B 10| netid (14 bit) hast id (16 bit)

ClassC 10 net id (21 bit) host id (8 kit)

Peop e qub class B, even wlan T
IS NCQ,SSC«\/.




SML%{%\VD(—H& SD(m’l’lorj

0 1 Net ID Subnet ID Host ID

>

Clasy 3
DL\/LAQ_ L\oS’\‘ (A U’\Jl'b S&A\OV\Q,JT ID C}V\c{. Am&?" TD
Now S Subets and |8 LesE |

)

BWI’ [’\‘Wv 1S 'H/\(.S \MFWWLﬁ,QLr?



Cs W\P aeﬁ" CL Subne mqsk
2 ) l%% 25 20S.
bg N \

l“l (Ll dl] gl . oocooccoo
As V"LM o= Co\ I\D w_\lcﬁre,&g y

TP addressr 2%. A . 3% .15
L L ~

/0006600, 0L 0006, OB 100610 . OO | L)



’Eke_ Hoo ufrose. AND o tesa:
DRSS 2546 2CS. 0
L L Y \

PLLL L el il . oooocco®

D% . A . D4 .5
L L \

L/C)O@oooo‘, o)\ \Doofo .00 00010/,
} )

0 1 2 15 16 24 2

OOO0! ]

31

0 1 Net ID Subnet ID Host ID




%Q_ o= \/&Qk W\"‘U’\

NG\ o Sht V\-Q—Q,S\j'éﬁ
Q de_ </lt+\> Smjb\f‘ re ool g

MD%JY\ W\ oy Own CLO—LS% B
oAdd =S z\ \ CLU\Q_ i &AP

l"\-krV\c\\K\/

Nd'\'i d 5\/\\0 V\L(g V\Q,Q,C( “FD bQ V\QRC‘ID
- &(\ Q%Cc@m’(— V\OVLJ\O( 7



LAM : LOCG»\ /\W‘QG\ NC/‘(\A}QFIQ

A LAN is a“small interconnection infrastructure that
typically uses a shared transmission medium”.

From Computer and Communication Networks by N. Mir
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Sometimes the Link Layer is divided
further into:

Logical Link Layer: Defines how
physical machines address each
other. Determines the mechanism
needed to transmit the frame.

CMAC

Medium Access Control Layer:
Provides the mechanism specific to
the medium of transmission for
synchronization and transfer of
information.

Physical Layer: Defines electrical

aspects of sending signals along a
wire or wirelessly. Also addresses

switch and router hardware.
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ARP t=Lle
IP Address
éccmj‘otk} 223.1.2.1
223.1.2.3
223.1.2.4

refoer S hces  cn

Ethernet Address

08-00-39-00-25-C3

08-00-5A-21-A7-22

08-00-10-99-AC-54

Example taken from RFCI1180 “A TCP/IP Tuterial”
by T. Socolofsky and C. Kale. January 1991.
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