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Virtual LANSs (1)

* Network administrators like to group users on LANSs
— logically (according to department)
— rather than physically (according to location).

* Reasons:
— Security: promiscuous mode

— Load: one department is not willing to donate their bandwidth to other
department, they should not be on the same LAN.

— Broadcast traffic: to keep LANSs no larger than they need to be, the impact of
broadcast traffic is reduced.

 Virtual LANSs can decouple the logical topology from the physical
topology. — to rewire buildings entirely in software.
— Based on VLAN-aware switches.




Virtual LANSs (11)

* To make the VLANS function correctly, configuration tables

have to be set up In the bridges.

— Note: a frame Is not allowed to be forwarded to port with different
VLAN ID.

— When a frame comes in from, say, the gray VLAN, it must be
forwarded on all the ports marked with a G.
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Figure 4-47. Two VLANSs, gray and white, on a bridged LAN.
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Spanning Tree Bridges

« May have a loop in the topology

— Redundancy for increasing reliability

— Or by simple mistakes (i.e. to plug a cable in a wrong port)
 Loop links will cause some serious problems.

— For Example, if station A want to send a frame to a previously unobserved
destination, so each bridge will flood the frame.
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Spanning Tree

« The solution to this difficulty is switches collectively find a spanning
tree for the topology.

— Aspanning tree is a subset of links that is a tree (no loops) and reaches
all switches.

— There Is a unique path from each source to each destination
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Figure 4-44. A spanning tree connecting five bridges. The dashed lines are
links that are not part of the spanning tree




Spanning Tree Algorithm (1)

 To build the spanning tree, the switches run a distributed
algorithm.

« Each switch periodically broadcasts a configuration
message out all of its ports to neighbors and processes the
messages It receives from other bridges. These messages are
not forwarded, since their purposes is to build the tree,
which can then be used for forwarding.

— 1. Select a root node (switch with the lowest address (MAC
address) )

— 2. Grow the tree as shortest distances from the root (using the
lowest address to break distance ties).

— 3. Turn off the port for forwarding if they are not on the spanning
tree.




Spanning Tree Algorithm (11)

* Detalls:
— Each switch initially believes it is the root of the tree.

— Each switch sends periodic updates to neighbors with: its address,
address of root, and distance (in hops) to root.

— Switches favor ports with shorter distance to lowest root.
 To use lowest address to break distance tie.



Illustrate Spanning Tree by an Example

 15tround, sending:
— Asends (A, A, 0) to say it is root.
— B, C, D, E and F do likewise




Spanning Tree Example (1)

 1Stround, receiving:
— Astill think it 1s root (A, A, 0)
— B still think it is root (B, B, 0)
— Cupdatesto (C, A, 1)
— D updates to (D, C, 1)
— E updates to (E, A, 1)
— F updates to (F, B, 1)

SN

(E.A.1) (F,B.1)



Spanning Tree Example (11)

- 2" round, sending: N
— nodes send their update states (A,A_,) B.AR)
e 25tround, receiving:
— Astill think 1t Is root (A, A, 0) Ic 4
— B updates to (B, A, 2) viaC l
— Cremains (C, A, 1)
— D updatesto (D, A, 2) viaC
— Eremains (E, A, 1)

— F remains (F, B, 1) ' $

(E,A,1) (F.B,1)

(D.A,




Spanning Tree Example (111)

« 3" round, sending:
— nodes send their update states
« 3" round, receiving:
— Aremains (A, A, 0)
— B remains (B, A, 2) viaC
— Cremains (C, A, 1)
— D remains (D, A, 2) via C-left
— E remains (E, A, 1)
— F updates (F, A, 3) via B (or via D)

(E,A,1) (F,A.3)



Spanning Tree Example (1V)

« 4% round
— Steady-state has been reached

— Nodes turn off forwarding that is
not on the spanning tree

 Algorithms continues to run

— Adapts by timing out information %
— E.g., If Afails, other nodes forget
It, and B will become the new root.

The algorithm for constructing the spanning
tree was invented by Radia Perlman.




{5 R B

e PUTTY
— F#MHE:  https://www.putty.org/
— WA AR RSt %
— — RS E AN P R A PUTTY 8, ASHAHE L



https://www.putty.org/

PUTTY (1.2

 PUTTY isa free SSH, Telnet and Rlogin client for Windows
systems.

« SSH, Telnet and Rlogin are three ways of doing the same
thing: logging in to a multi-user computer from another

computer, over a network.

— Multi-user operating systems, such as Unix and VMS, usually
present a command-line interface to the user, much like the
‘Command Prompt’ in Windows. The system prints a prompt, and
you type commands which the system will obey.

— Using this type of interface, there Is no need for you to be sitting at
the same machine you are typing commands to. The commands,
and responses, can be sent over a network, so you can sit at one
computer and give commands to another one, or even to more than

one.



PUTTY (1.2

 Telnet is an application-layer protocol and allows a user to
connect to an account on another remote machine, based on a
reliable connection-oriented transport. Typically, this protocol is
used to establish a connection to Transmission Control Protocol

(TCP) port number 23, where a Telnet server application is
listening.
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Connecting to a Local Serial Line

ﬁ PuTTY Configuration

Category:
|:T|--S:essi0n Basic options for your PuTTY session

Eﬁ%ﬁﬁ $’ D [i]--'l'.erl;r?iag:ng Specify the destination youwantto connectto
ﬂ%qﬁﬁfé = - Keyboard Serial line Speed

H T o - Bell COM1 9600
If you start up a | Foatures —
PuTTY serial " Appearance (ORaw  (OTelnet (ORlogin ()SSH| @ Serial
session and ?eha\;ric;ur Load, save or delete a stored session

. - Translation _

nothing appears (4] Selection Saved Sessions
in the window, - Colours

. - Connection Default Settings
try pressing - Data
R f - Proxy
times and see if ~Rlogin
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Close window on exit
() Always () Never (@ Only on clean exit

Cancel
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¥ ConsoleZZEAENLZE E— G PCHLAT & M A — & He 1B 1217 HIAS AL
Console . R IEHER:, PCHL EPuttyB-RE IE W ia T 7. HiizfT
Putty ¥ 4 Ge#5 BIIRAT 1R W B R A Hd L & s DB BIPCHL LB T, i
i Putty FEAASHAL = TR, Al Ae<s 3L “Would you like to enter
the initial configuration dialogue?” %iAno, MSwitch$e~fFmtae B 1 .
Wi\ “enable” Ay BEANFFEURI, FRFFEL T “#7 .

VR IH I Putty 3 NS LIRS A ey, rTRe H I “Would you like to
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— switch # config t

— switch(config)#interface faX/Y (X/Y f&%/ B AK R H5)

— switch(config-if)#no shutdown
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Lab2 - Step 15
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1) Switch 0 ¥ I Fa0/3Ff1Fa0/41% B yvlan 2, B um 4 & Tvlan 1. Switch_1
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