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Routing Methods

a. Routing tables based on route

Destination Route
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Destination Route
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b. Routing tables based on next hop
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Routing Types

Static

Uses a programmed route that a network
administrator enters into the router

Dynamic

Uses a route that a routing protocol adjusts
automatically for topology or traffic changes

" N
Routing Protocols

m Protocols used by routers to build routing tables.

m Routing tables are used by routers to forward packets.
o RIP

IGRP and EIGRP

OSPF

I1S-IS

O
O
O
1 BGP

Exterior Routing Protocols
-BGP

I Autonomous System 100 | \ / I Autonomous System 200

Interior Routing Protocols
-RIP
- IGRP
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Routing Protocols

Open Shortest Path First (OSPF) is a nonproprietary link-state routing protocol.
m |tis a link-state routing protocol.

m  Open standard routing protocol described in RFC 2328.

m  Uses the SPF algorithm to calculate the lowest cost to a destination.

m  Routing updates are flooded as topology changes occur.

Intermediate System to Intermediate System (IS-IS)

m  |S-IS is an Open System Interconnection (OSI) routing protocol originally specified by
International Organization for Standardization (ISO) 10589.

m |tis a link-state routing protocol.

Border Gateway Protocol (BGP) is an exterior routing protocol.
m |tis a distance vector (or path vector) exterior routing protocol
m  Used between ISPs or ISPs and clients.

m  Used to route Internet traffic between autonomous systems.

"
Routing Protocols

Routing Information Protocol (RIP) was originally specified in RFC 1058.
m |tis a distance vector routing protocol.

m  Hop count is used as the metric for path selection.

m [f the hop count is greater than 15, the packet is discarded.

m  Routing updates are broadcast every 30 seconds, by default.

Interior Gateway Routing Protocol (IGRP) is a proprietary protocol developed by
Cisco.

m |tis a distance vector routing protocol.

m  Bandwidth, load, delay and reliability are used to create a composite metric.
m  Routing updates are broadcast every 90 seconds, by default.

EIGRP is a Cisco proprietary enhanced distance vector routing protocol.

m |tis an enhanced distance vector routing protocol.

m  Uses unequal-cost and equal-cost load balancing.

m  Uses a combination of distance vector and link-state features.

m  Uses Diffused Update Algorithm (DUAL) to calculate the shortest path.
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Routing Tables
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Windows 2008 Server with Routing and Remote Access service

m Routing and Remote Access Services (RRAS)

[ Role service used to configure and manage network routing in
Windows Server 2008

1 Recommended for use in small networks that require simple
routing directions
1 Not recommended for large and complex environments
= Routers

1 Responsible for forwarding packets between subnets, or
networks with differing IP addressing schemes

Client1: 192.168.100.100

[ LAN
Subnet 1 A Subnet 2
192.168.100.0 /24 _ (= . 192.168.200.0 /24 —

Windows Server 2008

Serveri: 192.168.200.50
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Routing Table in Windows Server 2008

m Routing tables are composed of routes
m Routes

1 Direct data traffic to its destination based on the information it
contains

m Routing tables
[ Can be managed in the RRAS console or from the command
line using the route command

Table 9-1 Route command options

Command Description Example

Print Prints the current routing table. Route print

Add Adds a route to a routing table for a RRAS server. Route -p add 192.168.200.0 mask
-p can be used with the command to add a 255.255.255.0 192.168.200.1
persistent route so that it will be available after
a reboot.

Change Modifies an existing route in a routing table. Route change 192.168.200.0 mask

255.255.255.0 192.168.200.254
Delete Deletes an existing route from a routing table. Route delete 192.168.200.0

" N
Configure routing in Windows Server 2008

Server Managerdiligiayed =
Start> Administrative Tools > Server Manager =

i Server Manager

§, # View the health of the roles installed on your server and add or remove roles and features.

3 storage

~) Roles Summary Roles Summary Help

~) Roles: 3 of 16 installed 5 Add Roles

52 Remove Roles
/i Active Directory Domain Services

@ DNS Server
/i File Services

A Active Diractory Domain Services AD DS Help.
Stores directory data and manages communication between users and demains, including user logon processes, authentication, and directory searches.

= [ Go to Active Directory Domain
Role Status s
Messages: None
System Services: 8 Running, 2 Stopped
& Events: 2 warnings, 11 informational in the last 24 hours

~ Role Services: 1installed 5 Add Role Services
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Routing Configuration

=r Roles

rmation
‘ess

Its

want this server to perform, such as sharing documents or hosting a Web site.

Before you continue, verify that:

« The Administrator account has a strong password
« Network settings, such as static IP addresses, are configured
« The latest security updates from Windows Update are installed

This wizard helps you install roles on this server. You determine which roles to install based on the tasks you

If you have to complete any of the preceding steps, cancel the wizard, complete the steps, and then run the

wizard again.

To continue, dick Mext.

I Skip this page by default

< 5 stal
< Previous Mext = Install Cancel
— REE Lls1]
Acton View e ny
Perform t % A Ver28
Enterprie
Z; r Vanager (5 Raleswu _—
ovidl & 3 hoes
&) Provi( -
@ Provi B 5 Actve Dires
@ § onssener Select Server Roles
S| @ Feservee
& I netiorkro .
& o £ g Festres Before Yo1Begn Selectone or more roks t nstallon tis servar =
5 1 Dgosics e N
8 il Confguration oles: escription:
A o ® B sage | Confimaton T hctve Drectory Certhte Ssvees ekt
S Aetve Diectory Domsin Serviees (Irtaled) et et
e ] Actve Diectory Feckration Servies e e
tr
(@ Updal L] ctve DrectryRghs Vnagenntservces (FCA), wiichhep sfeguard the
0] epicatin sevr healt and securty o yeur retvark.
En [ DHCF Server I
o 00 Senver (nsiled)
[ Fax Server
_ Fle
& oo
- [ Pt senvies e
[ Termnal services bonsn
. [ b serdces
‘c" Custo 7] web server (1)

A
P

g o

Pit, emal, ort

<
I Donotshos

[ Windows Decloynent Services

More about server roles

(i) Additional rle services canbe.
added fromthe Roles homepace.

Hext > st Cancel

I rinstaton Took Totrstaed

| 3|3 Refresh dsabied vhie wizard nuse

Cose

REIEY

| [3) Shutdonn Event Tracker | 3 Iitil Configuation Tasks |, Server Manager

(2T @G wisa
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Confirmation

Progress

Results

"
Routing Configuration

i;::g Network Policy and Access Services

Introduction to Network Policy and Access Services

Network Policy and Access Services allows you to provide local and remote network access and to define and
enforce policies for network access authentication, authorization, and dient health using Network Policy Server
(MPS), Routing and Remote Access Service, Health Registration Authority (HRA), and Host Credential
Authorization Protocol (HCAF).

Things to Note

i You can deploy NPS as a Remote Authentication Dial-In User Service (RADIUS) server and proxy and as a
Network Access Protection (NAP) policy server. After installing NPS using this wizard, you can configure NPS
from the NPAS home page using the NPS console.

i ' NAP helps you ensure that computers connecting to the network are compliant with organization network
and dient health polices. After installing NPS using this wizard, you can configure NAP from the NPAS home
page using the NPS consale.

Additional Information

Overview of Network Policy and Access Services

MAP enforcement methods

Metwork Access Protection (MAP) in NPS

Network Policy Server

<previous |[ mext> | rsil Cancel
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Routing Configuration

ﬁg}, Select Role Services

' configuration
53 storage

Before You Begin Select the role services to install for Network Policy and Access Services:
Server Roles Role services: Description:
i Routing and Rémote Access Services
D vk Pty el A ety T Netmork Policy Server Routing and Remote Access Services
7 provides remote users access to

B resources on your private network

p—— [ Remote Access Service aver virtual private network (VPN) or
[ Routing dial-up connections. Servers

Progress [[] Health Registration Authority configured with the Routing ar|t|d
Resdlts [[] Host Credential Authorization Protocal MR s E L

LAN and WAN routing services used to
connect network segments within a
small office or to connecttwo private
networks over the internet.

Reuting and Remote Access Services

Al il

More about role services G

< Previous I Next > | Instzll Cancel
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Routing Configuration

Confirm Installation Selections

Before You Begin

Toinstall the following roles, role services, or features, diick Install.
Server Roles
e —r ) (i) 1informational message below

(@) This server might need to be restarted after the installation completes.

~) Network Policy and Access Services
Progress Routing and Remote Access Services
Remote Service
Results .
Routing

Print, e-mail, or save this information

< Previous Next > | Install I Cancel
T

De

Routing Configuration

pdd Roles Wizard

Installation Results

Before You Begin
The following roles, role services, or features were installed successfully:
Server Roles
1. 1warning message below
Netwark Palicy and Access Services — —

£

Role Services

Windows automatic updating is not enabled. To install the latest updates, use Windows Update in
) £ Control Panel to check for updates.
Confirmation

~) Network Policy and Access Services
Progress

Installation succeeded
The following role services were installed:

Routing and Remote Access Services
Remote Access Service
Routing

. il sl

Print, e-mail, or save the installation report

< Previous NEXE > | Close I Gancel
T T

Trnl

Tt inerallad
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Routing Configuration

Terminal Services -
=] Active Directory Domains and Trusts
o ol i fFF Actve Directory Sites and Services
] Active Directory Users and Computers
= ADSIEdit
. Component Services
A Computer Management
= Data Sources (ODBC)
ons
4] Event viewer
_=i Group Policy Management
&E, iSCSI Initiator
=4 Local Security Policy

Memory Diagnostics Tool

8, server ranager

(a1
B command Prompt - €2 Metwork Policy Server
(@ Reliability and Performance Monitor

administrator

71 wiindows Updat
| wiin Update

Configuration Wi

Documents Fouting ar
Server Manager ting and Re

Services

Computer

ER e Exptor e
&> vi=nei s
| Shere and Storage Management
Storage Explorer

| rotepac
System Configuration

=i
R —
Control Panel (D) Task Scheduler
4
p2)

Network

Windows Firewall with Advanced Security
Windows Server Backup

Help and Suppart.

Run...

Start > Administrative Tools > Routing and Remote Access

All Programs
itart Search (2] (o] - >

Tstart | == mm | =07 tnitial Confiquration Tasks |

"
Routing Configuration
-lojx|

File Acton \View Help

€= |z XE ]

—
B Routing and Remote Access

% Server Status

Disable Routing and Remote Access
Access, on the Action menu, click
All Tasks * |and Remate Access.
View } [tting up a Routing and Remote
and troublesheooting, see Routing
Delete
Refresh
Properties
Help

YEhls ashall gl (A2 Gasdl Gpslall s B
Ceonfigure and Enable Routing and Remote Access

|Canﬁgures Routing and Remote Access for the selected server
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Routing Configuration

g and Remote Access Server Setup Wizard

Welcome to the Routing and Remote
Access Server Setup Wizard

Thig wizard helps you et up your server so that you can
connect to ather networks and allow connections from
remote clients.

To continue, click MNext.

T

=101 x|

ick

< Back Mext > Cancel

I o
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Routing Configuration

" Vitual private network (VPN) access and NAT

Allow remote clients to connect to this server through the Intemet and local clients to
connect to the Intemet using a single public IP address.

" Secure connection between two private networks
Connect this network to @ remote network, such as a branch office.
+ Custom corfiguration
Select any combination of the features available in Routing and Remote Access.

For more information

i N

=10l x|
P Routing and Remote Access Server SetupWizard
S $ | Configuration
L *ou can enable any of the following combinations of services. or you can
= Routing customize this server
Ser’
SER —
¢~ Remote access (dial-up or VPN)
Allow remote clients to connect to this server through either a dial-up connection or a
secure virtual private networe (VPN) Intemet connection. ick
' Metworlc address translation {NAT)
Allow intemal clients to connect to the Intemet using one public |P address.
ting

& LAy Be |
o] jasl

< Back I Mext = I Cancel

I
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Routing Configuration

=10l x|

.outing an emote Access Server Setup Wizard

File  Actic
4= $ | Custom Configuration

When this wizard closes, you can configure the selected services in the Routing

= Routing and Remote Access console.
% Ser'
SER =

Select the services that you want to enable on this server.
I VPN access

I Dialup access ick
™ Demand-dial connections ( used for branch office routing )
™ NAT

Cope 7 Laniouting N1 0 8 eutd a1 slacy LY 8 2sa

For more information G

<Back [ Net> | cancal | =

" N

Routing Configuration

=101 ]

g and Remote Access Server Setup Wizard

Completing the Routing and Remote

Access Server Setup Wizard
You have successfully completed the Routing and Remate A!

Access Server Setup wizard.

Summary of selections:

e
Start the service
The Routing and Remote Access service is ready to use.
2 (0 cloaslls il Rand T 0 300 130 I
-
e[|
rvices
in the Routing and e Access console.
To close this wizard, inish
<Back Finish Cancel | =l
-

I I
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Routing Configuration

(= Routing anl Remoie Accees _(0/x]
Rot and Remote Access Server Setup Wizard

File  Actic
Completing the Routing and Remote

=

—_— Access Server Setup Wizard
B Routing
Ser Starting Routing and Remote Access ng and Remote =

SER
Please watt while the Routing and Remote Access

service on SERVER2 starts.
AI ick

fing
Jﬁ Azl El
After you close this wizard, corfigure the selected services
in the Routing and Remote Access console.
To close this wizard, click Finish.
<Back | Fnsh | cancel | =l
-
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Routing Configuration

& Routing and Remote Access -3l =l

File Action View Help

&= 5=
MName I

Server Status
= SERVER2 {local) ==
E Metwork Interfaces gGeneral
23 Remote Access Logging &F B, static Routes
3

B 1pvs

s palddl 38adll a53e A Jardl A 4 il dend aly




Routing Configuration
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Routing Configuration
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Any Questions ?
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