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= 3. VLAN
» Chapter 17: 17.9-17.11

= 4. X.25/FR/ATM/MPLS/ISDN
= Chapter 19: 19.1-19.4
ALSO Reference From CPE 326 (Stalling Book)
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= BREAK

Chapter 20: Internetworking

= Motivation: Sec. 20.1-20.2

= Concept: Sec. 20.3-20.4

= Internetworking: Sec. 20.5-20.8

= Protocol Architecture: Sec. 20.9-20.11

= Routers: Sec. 20.12

= Chapter 21: IP Address (Not Finish)
» Addressing Scheme/Prefix&Suffix: 21.1-21.8
= Subnetting and Mask: 21.9-21.13




Ether Type II (DIX Frame)

80 00 20 7A 3F 3E 80 00 20 20 3A AE 08 00 IP, ARP, etc. 00 20 20 3A | |
Destination MAC Address Source MAC Address EtherType Payload CRC Checksum
MAC Header Data
(14 bytes) (46 - 1500 bytes) (4 bytes)

Ememet}‘! e ll Frame
(64 to bytes)

- 6 bytes > MAC-48 Address

offset: 1 2 3 4 S 6
3 | sthibyte [sthbyte | athbyte | rdbyte [ 2ndbyte | 1stbyte g I N Tra nsMm |SS | on O rd er
g'_. 1st octet | 2nd octet | 3rd octet | 4th octet | Sthoctet | 6th octet i’ 01_23_45_67_89_a b’
S e e seaye—» 3 01:23:45:67:89:ab,
g,. Orge:g;sriti}lper}eill Ul.'l)nique NetworécNIEt)egf;ggﬁ%ontrollet g.- O 1 23 \ 4567. 89a b

o 802.3/.4 Send LSBit First
bs[b7 [b6 [bs [b4]b3]b2]b1 (Canonica| Format)

‘ ko: Tnicast 10000000 11000100 10100010 ...

L: multicast 802.5/.6 Send MSBit First

0: globally unique (OUI enforced)

1: locally administered (Blt' Reverse/NOn'Ca nonlcal)
00000001 00100011 01000101 ...




Bridge vs Repeater: Collision
Domain vs Broadcast Domajn
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%24 Layer 2 Redundancy: Active Link

| s4 S5 |
Core %ﬂm'ﬁn %FED
L2 Redundancy Switch
ACCESS oooo oooo oooo
Switch S1 S2 S3

|'.;.'.;.|'.;. -.;.'ﬂ-; — = L=
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Layer 2 Redundancy: SPT

| s4 S5 !

Core %ﬂmzﬁ ---------- %FED
L2 Redundancy Switch

Access | |
Switch S1 S2 S3

|'.;.'.;.|'.;. -.;.-ﬂ-; — = L=



»2% Steps 1: Root Bridge
0.2 2 Selection

» LAan Root Bridge Taann Switch v
BPDU aanunn Port uazlda@1 Bridge
ID

= Bridge ID = Bridge Priority(2
Octet) + MAC Address(6 Octet)

= Switch 51 Bridge ID sgnaziilu
Root

= Default Bridge Priority = 32768

= £11'13iIn15 Configure &viiu Switch 1
i1 MAC Address sinsinaz'lasuidan



Steps 2: Minimum Cost Tree

8919 Minimum Cost Tree 1aaann Root &y
BPDU 0 Cost = 0 aannng Port niuna
dvgnina1iilu Designated Port

tida Switch 195u BPDU 3siuazuinan Cost
AU Cost 2129 Link M2y wazgena

a13iula5uunnI 1 BPDU uaneidl
U1NAMULILE VNIVl elv Root (Loop)

dantduniil Cost 61n3 Ilu Root Port

adiunanNuitduniviay Cost tinfu
taan Port 1t Bridge ID sinn2n

atvtniAutdan Port Priority sihn2an



Steps 3: Fon Designated Port
waz Port Blocking

iunenlildgnidanazgnila
n1s5ia 1inlaa Blocking Port

Port azgnilasutaen

= e Port 731 Cost gun3n'lues Root eivindu

= e Port Switch 7l Bridge ID g9n31 g1vinfu
= Tla Port 741 Port ID g9

= Port ID = Port Priority(1 Byte, Default = 128) + Port
Number

Port Miiilai3an Designated Port




Order of Precedence

1dan Root Bridge

ID 28672; MAC 0123.4567.89AB ID 28672 MAC FBEA.4567.0110

ID 32768; MAC 1234.0000.A8CD & . . ID 32768; MAC BCBD.A012.4FFE

L3 -..nanm-n. (= -..---.nmni LS FITTITI T I T T .
[} TEYTTT TTTTEY ‘ v v TYYIYV FUVEVY . TEYTE IEVERY ...

= ASAAARARASEE

Lol L2l e -~ ......... i
v

Ry TR,
| AAhAAAAAAEAS -
v vesUTE RIS .., ) TYVPYT PUTEYY

ID 36864; MAC 2345.0900.0AC2 ID 36864; MAC 234A.FOF2.A023 ID 36864; MAC 67AE.A089.86A2



Order of Precedence

ID 28672; MAC 0123.4567.89AB ID 28672; MAC FBEA.4567.0110

ID 32768; MAC BCBD.A012.4FFE

X(68; MAC ABCD.EF01.2345

ID 32768; MAC 1234.0008.ABCD

I Addsesdddddd | B alladsdsdded . LTS ol o
] PTTPPTPOUDYY ... [l FECPDT PEPCPD ...

L TETTFEEEEEEY ...

ID 36864; MAC 67AE.A089.86A2

ID 36864; MAC 2345.0900.0AC2 ID 36864; MAC 234A.FOF2.A023



VLAN

= weln Broadcast Domain aannalu
Switch faaan

= L2 Protocol

o Lyﬁguf‘i’uﬁnmﬂ Switch M luwiiauaanulu
GLAEND

» d1501iIN1n15 Configure laazuan
aeinv'ls

= VLAN by Port (Static) Anviuausay Port anaeiin
(flunav VLAN ag'ls

= Dynamic VLAN : a1u MAC, IP, Protocol #3aduq
Asaltineay Port aztddau VLAN e Condition 1
A1nua 1saanILilu Mobile Port
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= VLAN 1 A@a Default VLAN auuac
g919'1u'l6

= A Port an'ludn1sAnviuaazac lu
VLAN 1

= VLAN Number = 12 Bit uadnans
&899 T TnuuaaascuI1y VLAN 2 —
VLAN 4094

s AstAdaucaagiay VLAN araduaavlal
AU WIS aAAY L3

= VLAN shusauwan Physical NW aan
ann Logical NW




VLAN uiv Switch wdlunarasru

Switch Undda'laiuniiv VLAN 152372t Managed Switch

| = N aaahasanand asAnsasdaAda 1
I5 AaAAAaasAadd -
g Ll Ll Ll Ll L

Switch e gauudstilu 3 VLAN

5/1 5/3 5/5 5/7 5/11 5/13 5/15 5/17 5/19 5/21 5/23 5/9
VLAN 100 VLAN 200 VLAN 1 5/2 5/4 5/6 5/8 5/10 5/12 5/14 5/16 5/18 5/20 5/22 5/24
T T T
l"qv'“l'
; ; ; VLAN 100 VLAN 200 VLAN 1
PC1 PC2 PC3 PC 1 PC2 PC3
192.168.10.10/24 192.168.20.20/24  192.168.1.10/24 192.168.10.10/24 192.168.20.20/24 192.168.1.10/24

wnar VLAN gaunanaananndu wsilavatnuas Switch
AanNatiauar Sub-network/Broadcast Domain
siavlaiainsai Layer 3(Router) unidausa
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Room 1 Room 2
VLAN 100
| VLAN 200
| oaa ! | !
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= JEEE 802.1Q Standard
= 4 Byte wiludiuves Header

= 12 Bit 5lu VLAN Number

= ISL(Cisco)
« Encapsulation
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= Port 21av Switch aznavgnanuuaiilu Tag
Port

« iazayagndvaanildy Tag Port aziinas
14 Tag A1vium VLAN

= ia2iayannde Tag Port azgnaelulss
VLAN anu Tag uaze? Tag azgniinaan
= VLAN Default 2as Port iiuaz'lsignlsd Tag
= VLAN Number agiilu Local aintiuvin
Tagging
= ainsalunvivaazil Protocol &asnssening
SW (Interswitch Protocol)




| |

224 Communication Between
Iy &

£y S

.2 2 VLAN

&) o
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= Connect Through Router (L3)
= Using L3 Switch anin




VLAN Static vs Dynamic

= tda VLAN anAviuaiang Port 2aav Switch
15113e1n Static VLAN
g aﬂnsaiﬁLﬁauGiaﬁ’u Port funaazgnauldaciu
VLAN 7fiviue |
uaa1sAuua liadnsainunidandu Port
1dactTu VLAN euaaisiutiauavailnsal
121y a1u IP Address, MAC Address 1i3a
aun15 Authentication 151153an Dynamic
VLAN

= Port sunaaztilu “Mobile Port” wagsiagAiiiua
VLAN Rule 11




A19A11iua VLAN

= 11119 Subnet Wilu 1ily VLAN

= Wias1finuue Topology 15116
= Subnet Aavnay Network
= A11Ua IP Address Tviduwanay Subnet

= ANUUA VLAN Tviduweay Subnet

= SWUULLARY Subnet &usaatsInAuUuU Switch
LAeAUlL6

= UWEIRY Subnet 8111501528 ATAUARNKRNE
Switch 16

« NATAA Logical Network(Diagram) wag Physical
Network(Wiring Diagram) &unsatanannnu
Network azilsgnaualragay Diagram



Spanning Tree and VLAN

o maamnmmsmumm Spannmg Tree(802 1D)
Julaevdunnnau VLAN geifun1svin VLAN Tu
Network aziinnnnin 1 Spanning Tree a6 1T
umummnq VLAN azeiavil Spanning Tree 1&g
4961111 VLAN wuu vraqazlisitdainn uauinss
61151311511 Filter 21av Trunk Port anaasvinlu
119 VLAN uiaaann Spanning Tree 16

= Cisco latinsgrunag Protocol uav Spanning
Tree Nvintia N5 Spanning Tree uangusu
uaiay VLAN 16 uaAlalesiu Switch uav Cisco
Wity atnelsieuunassulusiuase IEEE da
IEEE 802.1s qjomummﬁmmusu Multiple
Spanning Tree(MST) azgautidiuans Spanning
Tree 16



WAN Technologies

g Iun'\'m’?'am\'aszﬂz"lna, Ethernet
Technologies iz u1saiinunlad'la

= IP 1flu WAN usatilu Layer 3 doiiu

mavn1s Layer 2 uaz Layer 1 tilueiin IP
Packet

= IP uu Ethernet 121671 LAN tviniiu

= lunisavlnaniniu a1 WAN Technologies 111
IP Packet

= IP us53Tu WAN Layer 2 &9uinu Layer 1 (HDLC, FR, SDH,
MPLS, ATM w1u Modem, Fiber, ...)

= IP us531u Layer 3 WAN Frame waiulu X.25




LAN 1 LAN 2

End system End system
(A) (B)
WAN
IP IP IP IP
ty g t7 t1o t11 tie
- LLC LLC Frame Frame LLC LLC
on nec Ion N rela rela ti2 ts
MAC MAC y Y | mac MAC
ts Y4 ts tg tiz t4g
Physical Physicall Physicall Physical| Physicall Physical|
| | I l I l
t1, ta, t7, t1o, t11, te [ PH | TCP-H | Data |
to, ts [LLct-H | P-H | TCP-H | Data |
t3, t4 [MAC1-H|LLC1-H]| 1P-H | TCP-H | Data |mAC1-T]
ts, to | FRH | PH | TcP-H | Data | FR-T |
t12, t1s [LLC2-H | IP-H | TCP-H | Data |

ty3, t14 IMAC2-H|LLC2-H | IP-H | TCP-H | Data |[mAC2-T|

TCP-H = TCP header MACI-T = MAC trailer

IP-H = |P header FR-H = Frame relay header
LLCi-H = LLC header FR-T = Frame relay trailer
MACi-H = MAC header



Connect to ISP

Router

7

Modem

Router

Leased Line

Modem

ISP

(IP Network)

Note: ffa31fu Technology uay Ethernet & unsa&slalnadu
YinlWtsaee LAN 1aTuszaenignaladu ny. e lugusatauga'laiag

famdsiade Public Network



WAN Technologies

Bandwidth Sample
Option: Description Advantages Disadvantages range protocols
used

Leased |[|Point-to-Point connection between two computers Most ) Expensiv PPP, HDLC,
line or Local Area Networks (LANSs) ost secure pensive SDLC, HNAS

‘ Circuit A dedicated circuit path is created between end . 28 kbit/s -
switchin points. Best example is dialup connections Less Expensive Call Setup 144 kbit/s EEE, 15D
Devices transport packets via a shared single
point-to-point or point-to-multipoint link across a ) . i _
< V%I::rt‘ carrier internetwork. Variable length packets are S';ilricslslmiila %;':me
SWIEChING l4 2 nsmitted over Permanent Virtual Circuits (PVO) neldy
or Switched Virtual Circuits (SVC)
Similar to packet switching, but uses fixed length best for
cells instead of variable length packets. Data is simulteeszeois use Overhead can be ATM
Cellrelay divided into fixed-length cells and then of Voice and data considerable S
transported across virtual circuits
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= High Level Data Link Control Protocol

s ISO Standard
= Current Standard = ISO 13239

s Connection Oriented and
Connectionless

= Most common mode = point-to-point
using ABM (Asynchronous Balanced
Mode)

= Transmission Mode/Station
Type/Flow
= lu CPE326 (Stalling Book)




HDLC Frame Format

Flag

Address Control Information FCS Flag

— 3 —-—3—-4—38 or 16-P-—variable -t 16 or 32—-—8—

bits extendable
Original Pattern:

(a) Frame format 111111111111011111101111110
1 2 3 4 5 6 7 8 9 101112131415 16 8n  After bit-stuffing
0 0 --- 1111181111181101111181011111810
(b) Extended Address Field (a) Example

HDLC flusurniiauay Frame Format
way L2 Protocol auq

-LLC

-MAC

_ P PP (b) An inverted bit splits a frame in two

-LAPB

-LAPD [F1ag | [Frag | [Flag |  Transmitted Frame

-LAPF —sit inverted

h 4

_01 a01 |Flag | IFIag I Received Frame

|Flag| lFIag I Transmitted Frame

—Bil inverted

A
|Flag | IFlag | lFIag | Received Frame

(¢) An inverted bit merges two frames



3| x25 [3 3| x25 [3

2 X.25 2 2 X.25 2
1 X.21 1 1 X.21 1
loaf A 3ay X 25 loan B
wHANIFINY
X.25 NETWORK
Packet Switching

Exchange Node PSE




4 4 (Field length
in bits)

GFI LCGN (I_Sen_erelalcFr?rmatI IIDD
ogical Channe
X' 25 LCN -LC Group No
-LC Number
PTI Packet Type ID

= Physical Layer: AUANISIdaNEaNY
1WAn s¢1719 DTE/DCE azasilu X.21 u5a
121 EIA-232, EIA-449 vi5a Serial
Protocol au
= Data Link Layer: Anviuaauiunisiaf Link

d1115uN198vAaas:11219 DTE/DCE azlaf
LAPB

Flag Address Control Data Checksum Flag
01111110 01111110
{8bits) {8bhits) {8bits) (Variable) {16 bits) (8bits)

= Packet Layer n1uiua Protocol Tuscay
Packet Tunisuantidaau Control waz Data
AU PSN w1 Virtual Circuit



Frame Relay

ey

TR '\;\ " Framerelay
lu.“'l - u T siog ASPASNUINS DTE > y DTE
oAy Router 1 | Railer2
Ty eusy y
DCE _ DCE
El £) Frame relay switches
nded o
[, ., AnFind - )
e - "
IPTOY eusy E
WAISIDEDL
/ DTE
~ Router 3

Weuuasiaain X.25 1af LAP-D Tun1sav Data, eia&iu Flow Control aan
way Switch Tu L2 vinlvidvriaya'latsiuasiilu Stream unndiu



L2 £ ATM (Cell Switching)




ATM (Cell Switching)

4 3
GFC VPI
VPI VCI
VCI
VCI PT
HEC

Payload and padding if necessary 48 bytes)

CLP

i1231u SDH gnlalunns
Transport ATM

CBR
VBR

ABR
UBR

AAL Type 1-5



MPLS .,.

(Multiprotocol =

Label Switching) = oomeme

Physical Layer

REMOTE SITE

voice vioEo DATA ETORACE
PS8 IE

/




PPP (Point-to-Point Protocol)

fiau T2 tuilaaitiv §1usuiilu Data Link Protocol Tu
nsLdannaineansvsc1ia19 Node (Point-to-Point)

124161 Physical Link vianauuu w2y Serial
Cable, Phone Line, Cell Phone, SONET Tea
ISP fhutuaiazladgisuand as Dial-Up Access
Au Internet

1 unui Protocol tanlein
= SLIP (Serial Line Internet Protocol)
= LAPB Tu X.25

anaanuuuunTitaidu Network Layer si1v
539 IP

flannlaitlu Protocol Tunisiiausia Broadband
a2& i PPPOE waz PPPOA



0 4 12 16 20 24 28 32
| | | |
Flag Address Control Protocol \
(binary 01111110) (binary 11111111) (binary 00000011) (first byte)
\ Protocol
(second byte)
Information
Padding Ny
F ra m e A_ Paddin Frame Check Sequence (FCS) Flag
9 (may also be 4 bytes) (binary 01111110)
Field Name Sk Description
(bytes) p
Flag 1 Flag: Indicates the start of a PPP frame. Always has the value “01111110” binary (0x7E hexadecimal, or 126 decimal).
Address: In HDLC this is the address of the destination of the frame. But in PPP we are dealing with a direct link between
Address 1 two devices, so this field has no real meaning. It is thus always set to “11111111” (0xFF or 255 decimal), which is
equivalent to a broadcast (it means “all stations”).
Control 1 Control: This field is used in HDLC for various control purposes, but in PPP it is set to “00000011” (3 decimal).
Protocol: Identifies the protocol of the datagram encapsulated in the Information field of the frame. See below for more
Protocol 2 2 .
information on the Protocol field.
Information: Zero or more bytes of payload that contains either data or control information, depending on the frame type.
Information Variable For regular PPP data frames the network-layer datagram is encapsulated here. For control frames, the control
information fields are placed here instead.
Padding Variable Padding: In some cases, additional dummy bytes may be added to pad out the size of the PPP frame.
Frame Check Sequence (FCS): A checksum computed over the frame to provide basic protection against errors in
transmission. This is a CRC code similar to the one used for other layer two protocol error protection schemes such as
FCS 2 (or 4) the one used in Ethernet. It can be either 16 bits or 32 bits in size (default is 16 bits).
The FCS is calculated over the Address, Control, Protocol, | nformation and Padding fields.
Flag 1 Flag: Indicates the end of a PPP frame. Always has the value “01111110” binary (0x7E hexadecimal, or 126 decimal).




Broad-band
(ADSL)

0 __4kHz 25875 kHz 138 kHz 1104 kHz

PSTN Upstream Downstream

SignaliNoise Ratio (db)

D U 1 1 L
45 64 80 96 112 128 144 160 176 192 208 224 240 256
Carrier
Bits
14
12
10

0 16 32 48 64 80 96 112 128 144 160 176 182 208 224 240 256
0o 138.0 276.0 4140 552.0 690.0 8280 966.0 1104.0
Carrier / Frequency (kHz)

¥ Traremission frequency (Upsteam)
B Rececption frequency (Dowrstream)
| Pilotfrequency



()]

Application FTP SMTP HTTP ... DN

c |
&)
o

Transport TCP

PPPoE

(<]

Network 1P IPv

PPP

Ethernet

, ADSL internet access architecture

Host PC Remote access server
P P
PPP PPP
IPPPoE.  ADSL modem ~ PPPoE
Ethernet Ethemnet
Ethernet Ethemet ATM DSLAM ATM

ADSL ADSL SDH SDH



PSTN(SDH)

Splitter

Host PC
IP
ADSL modem PPPC
Ethernet Ethernet
Ethernet Ethemet ATM DSLAM ATM

ADSL ADSL SDH SDH



»4% Importance Ethernet
% Standards

Ethernet S
| Stangaeg | De | Description
1973&1 2.94 Mbit/s (367 kB/s) over coaxial cable (coax)
Ethernet

bus

10 Mbit/s (1.25 MB/s) over thick coax. Frames have
a Type field. This frame format is used on all forms
of Ethernet by protocols in the Internet protocol
suite.

10BASES 10 Mbit/s (1.25 MB/s) over thick coax.
Same as Ethernet II (above) except Type field is
replaced by Length, and an 802.2 LLC header
follows the 802.3 header. Based on the CSMA/CD
Process.

10BASE2 10 Mbit/s (1.25 MB/s) over thin Coax
(a.k.a. thinnet or cheapernet)

10BASE-T 10 Mbit/s (1.25 MB/s) over twisted pair
10BASE-F 10 Mbit/s (1.25 MB/s) over Fiber-Optic
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Importance Ethernet Standards

Ethernet o

1995

1997

1999

2000

2002

2003
2006

2009

100BASE-TX, 100BASE-T4, 100BASE-FX Fast
Ethernet at 100 Mbit/s (12.5 MB/s)
w/autonegotiation

Full Duplex and flow control; also incorporates DIX
framing, so there's no longer a DIX/802.3 split

1000BASE-T Gbit/s Ethernet over twisted pair at 1
Gbit/s (125 MB/s)

Link aggregation for parallel links, since moved to
IEEE 802.1AX

10 Gigabit Ethernet over fiber; 10GBASE-SR,
10GBASE-LR, 10GBASE-ER, 10GBASE-SW, 10GBASE-
LW, 10GBASE-EW

Power over Ethernet (15.4 W)

10GBASE-T 10 Gbit/s (1,250 MB/s) Ethernet over
unshielded twisted pair (UTP)

Power over Ethernet enhancements (25.5 W)




Description
| Standard P

802.3bq

802.3bs

802.3by

802.3bz

2010

2011

802.3bm  piiik

~Feb
2016

~ 2017

~Sep
2016

TBD

40 Gbit/s and 100 Gbit/s Ethernet. 40 Gbit/s over 1m
backplane, 10 m Cu cable assembly (4x25 Gbit or 10x10 Gbit
lanes) and 100 m of MMF and 100 Gbit/s up to 10 m of Cu
cable assembly, 100 m of MMF or 40 km of SMF respectively

MIB definitions for Ethernet. It consolidates the Ethernet
related MIBs present in Annex 30A&B, various IETF RFCs,
and 802.1AB annex F into one master document with a
machine readable extract. (workgroup name was P802.3be)

100G/40G Ethernet for optical fiber

40GBASE-T for 4-pair balanced twisted-pair cabling with 2
connectors over 30 m distances

400 Gbit/s Ethernet over optical fiber using multiple 25G/50G
lanes

25G Ethernet

2.5 Gigabit and 5 Gigabit Ethernet over twisted pair -
2.5GBASE-T and 5GBASE-T



= END OF REVIEW
= BREAK
= CHAPTER 20: TCP/IP Concept



Chapter 20: TCP/IP Concept/
nuaavilayiin

Qs 1
r—4 1 Q/ =l

= &unau N5 Network 11 12091u [zduatiAuNIuNnsiavn1g
YT NW iludiviannuana

= ueiazavdns 4 NW Al Technology sinvqfiu
= Asnazidan NW avqtuanilaaadu tia Share 2iaya‘lal
11501l 1ws1z Protocol Nl lsiisiaudu )
= AauNIAasiu NW nilsdassladuaaumitaasiu NW tdenduvinidu

« dhavdnsivain NW iladiagvinouvaiegaene_ flgousad
AaNNILeasalas) taltiansdauaas NW §uduouuaazlssian

= &quUua’ NW sisiunauilu Heterogeneous 5
= 13761a9N1910 Technology Mausaazidauna NW tianil
winaadu INardadrsuazuanildausayadule
=  Haymnsiasunlunnung 1y
= BBavuavdauananay Hardware visingdu

= Frame Format 'luiwifiaudu
= 52uun1sled Address ldtniiiaunu



Chapter 20: TCP/IP siunaavsilsynin
—> Solution: internetworking

» InATUIagnazvinluvanag Network
sausardannanulaaan

= Internetworking #39a internet

- (nszﬁﬁ ffalaivangasinglu IP Network dosiuis1azla
A131 ‘a internet’ 13iTa ‘the Internet’

- sﬂtmumsmjauma Network t2inanaAu az
°l°um=mamum.ln‘smmja ‘Router’

= Router agiitausia NW gada1u(usaun1nnI) 12in
AU
= M1N8AININ Port uilsaas Router a1aag Run Protocol
Uiy Tuaaendn Port wiilaag Run Protocol Mianafiu
usiaz Port aag Router 151580 “Interface”

= NW usagaru anxastilunruay Technology sauéelad Frame
Format/Media/Address/Signal Auaneaiu



Chapter 20: Internetworking with
Router

-------------
** .‘

NW 1: NW 2:

Router

Address/frame/ siénal /media Address/frame/ signal/media

An internet isznausara NW 1anuq6 aunaduxiu Router



%=gt Chapter 20: Internet Architecture

= 3inazlal Partial Mesh wWa&s1e _
Redundancy Tunissvaiaya
[




Internet Universal Service

= 132" Router azsn2aunidaunnlunis
1iauanaszi1inny Network

. ﬂmmﬂoman‘lum'sawauamusvmw Network
ilavann Address M12luusiay Network singsu

= L& UN5avin Network Address Translatlon LLEIATENIENN
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Virtual Network
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Chapter 21: IP Addressing
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(Host) aaaaiivin3azing Internet

a GotiusTuazsiagilu Global Address aauzii MAC
Address agnuaangilaaanain LAN

« Liue Local Address Tu LAN

m iﬂiﬂdﬂadtﬂiaﬂiutﬂiaﬁﬂﬂ AR LLRULALI AU
SARNO

= LA3a97isialu LAN aan Internet azfivte MAC Address uay
IP Address 11 Match fiu

Protocol ARP azna1luuni 23

s H1fuTlAdaunIassruaay IPv4

= Address auna 32 6

« 13810 IP Address, Internet Address #9a Internet Protocol
Address

= AMNUAKUNHLRALATAY LA Il LAL2aIAY MAC
Address




Ch. 21: 21.4 IP Address
Hierarchy

= ueiay IP Address aunn 32 iin azgn
wuvaantlusgasaru

= §2U6u 13an Prefix tdumfirnuanunaiay
Network (Network ID)

« UMLK 13an Suffix (udrarnue
By Host Tu Network 1iue
« KA Host Tu Network t@snAuagaitduli'le

« ManeLaY Host Matimuay Network anunsaahdu
16 twsrgaru Prefix (Net ID) fiu'lutmidiaunu

-~ N

Prefix Suffix




7%, Ch. 21: 21.4 IP Address
Hierarchy
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Ch. 21: 21.5 Original Classful IP
Addressing

x 151AsAviuaniatilu Prefix waz Suffix
s AUU = 2bit ildivue 45y Prefix way Suffix

= Prefix anatAuld vinTvisnuiu Suffix Bit fivaa liwa
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Ch. 21: 21.5 Original Classful IP
Addressing

bits 01234 8 16 24 31
ClassA |0 prefix suffix
ClassB (1|0 prefix suffix
ClassC [1(1|0 prefix suffix
ClassD (1(1{1|0 multicast address
ClassE (11|11 reserved (not assigned)

Figure 21.1 The five classes of IP addresses in the original classful scheme.



7% Ch. 21: 21.6 Dotted Decimal
¢ Notation

= Tu 32 iin IP Address azgnuiiviilud
872U fuar 8 i
s Weiazd uasidautiduiaugiu 10 el
3¢9 0 — 255
= Weavg Uz dausaduy dudle “qa”
= t5an Dotted Decimal Notation
= Address ¢ngada 0.0.0.0
= Address gygafa 255.255.255.255

= Ueiay Class &usadatne léann Octet wsn
2a9 IP Address



Ch. 21: 21.6 Dotted Decimal
Notation

32-bit Binary Nurber - Equivalent Dotted Decimal
' 10000001 00110100 00000110 00000000 | 129.52.6.0 |
' 11000000 00000101 00110000 00000011 | 192.5.48.3
' 00001010 00000010 00000000 00100101 | 10.2.0.37
' 10000000 00001010 00000010 00000011 | 128.10.2.3
| 10000000 10000000 11111111 00000000 | 128 .128.255.0 ;

Figure 21.2 Examples of 32-bit binary numbers and their equivalent in dotted
decimal notation.



Ch. 21: 21.7 Division of Address
Space

= d9tn6n wiidn Class A aviiua 128
Network uaduiscnauairanieiiile
229 Address Space 1131116

- Address @ BitsIn @ Maximum Number @ BitsIn Maximum Number Of

Class @ Prefix of Networks - Suffix = Hosts Per Network
A | T | 128 . 24 | 16777216
B | 14 | 16384 . 16 | 65536
. c | 21 | 2097152 . 8 | 256 |

Figure 21.3 The number of networks and hosts per network in each of the
original three primary IP address classes.



7%, Ch. 21: 21.8 Authority for
&~ 4 Address

» 2VANSNALARANTSE329 IP Address
@a ICANN

» Internet Corporation for Assigned Names
and Numbers

= 1ln6l ICANN azauualn Registrar
Hluinsasslunaazainindniinile
= Registrar azanss5 Block aav IP
Address 1uiun ISP unazsnsl
= 129U L69u IP Address ann ISP an




Summary of IP Classful

octet 1 octet 2 octet 3 octet 4 Range of addresses
Network ID Host ID
N N r 11 11.0.0.0 to
ass A: 1to 127 0 to 255 0 to 255 0 to 255 127.255.255.255
Network ID Host ID
1 1 1 1
ClassB: 128 to 191 0 to 255 0 to 255 Oto255  128.0.0.0to
8to 0 ° ° 191.255.255.255
Network ID Host ID
1 11 1
_ 192.0.0.0 to
Class C: 192 to 223 0 to 255 0 to 255 110254 553.955.255.255
Multicast address
[ 1
. ) 224.0.0.0 to
D It t):
Class D (multicast): 224 to 239 0 to 255 0 to 255 1 to 254 239 955 955 255
| 1
Class E (reserved): 240 to 255 0 to 255 0 to 255 1to254  240.0.0.0to

255.255.255.255
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