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Repeaters
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The purpose of a repeater is to regenerate and retime network
signals at the bit level. This allows them to travel a longer distance
on the media.
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Bridges Segmenting a Network

Segment 1
Computer A Computer B Computer C

00-50-DA-0D-F5-2D 00-50-04-7C-2B-01 00-50-F1-12-8A-00

- To Segment 1

To Segment 2 ==

Computer D Computer E Computer F
00-50-C2-43-0F-1B 00-50-B5-00-92-8B 00-50-BA-41-44-3C

Segment 2



Cisco 2900 Series Switch
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Switching Table

Interface MAC Address

E0 0260.8c01.1111
E1 0260.ec01.2222
E2 0260.ec01.3333
E3 0260.8c01.4444

0260.ec01.3333

0260.8c01.1111

0260.6c01.2222 0260.801 4444




Microsegmentation of the Network

Shared Segment Before LAN Switch After
I
—
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——
—
—
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——

All Traffic Visible on Multiple Traffic Paths
Network Segment within Switch

Dedicated paths between sender and receiver hosts.



Peer-to-Peer Network

Peer-to-Peer Environment

Computer Computer Computer Computer



Client/Server

Client/Server Environment

Server Workstation  Workstation Workstation



Client/Server
Data stored on
one server Wnrkﬁta'[[ﬂn
Server wnrkstatlnn

Workstation
Data distributed across g.
multiple servers /

Workstation
Server Server Server ‘N‘Jfrkstatlon

Wc: rkstation




Cxema "kaaccunueckoro Ethernet”
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http://wiki.nag.ru/wiki/index.php/%D0%98%D0%B7%D0%BE%D0%B1%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5:Ch2-2.gif

802.3 Ethernet in Relation to the OS] Model

Application
Presentation
Session
Transport

Network

= e
Data Link mac |

Physical 802.3
Ethernet

Medium






MAC Address Format

Identifier (OUI)

Organizational Unique Vendor Assigned

(NICs, Interfaces)

|< | 24vits

I-(— 6 hex digits

| <[ ooe02F

I+ Cisco

>|<[  24bis

-)*I*(— 6 hex digits

>|<| 3a078BC

—)hl*l(— particular device




From Frames to Bits

Bit A Byte
\ \
1
y o y o
t firstbitsent | t | last bit sent
A
1 byte 1 byte 1 byte

Bitstream of

S LA LU 1

first byte sent Generic Frame‘

D ElF

first bytes sent last bytes sent

Generic Frame 1 A B C

A, B, C, D, E, F multiple, often many, bytes



Generic Frame Format

Field Names

A B C D E

Start Address Field Type/Length Field | Data Field FCS Field
Frame

Field




Ethernet Il and IEEE 802.3 Frame Formats

7 1 6 6 2 64 to 1500 4

Preamble Start of Destination | Source Length |802.2 Header Frame
Frame Address Address Type and Data Check
Delimeter Sequence

8 6 5] 2 64 to 1500 4
Preamble Destination | Source Type Data Frame
Address Address Check
Sequence




Common LAN Technologies

Ethernet l

Token Ring

FDDI




CSMA/CD

Carrier
Sense

Multiple
Access

Collision

Collision
Detection
(Back off
algorithm)

HEES

Collision

opRRgS
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10 or 100 Mbps 10 or 100 Mbps
_
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ﬁ
10 or 100 Mbps 10 or 100 Mbps

+ Doubles bandwidth between nodes
« Collision-free transmission
« Two 10- or 100- Mbps data paths




Source Destination






