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Dial-on-Demand Routing

A Two communigations.subbypes1se@DDR
- ISIIN
- POTES
A Benefitscofuusingg DDR
I~ IP rautimgitoddistantifieldisites Winhmited
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Remote Office LAN

Traffic is normally routed over
10/100bT the lease-line with the DDR route
being defined as &
route

10/100bT

ISDN S/T
Interface

Leased line Connection (DS-1, etc.)

Remote Office

ISDN U
Interface

Public Switched
Telephone Network

ISDN U
Interface

ISDN S/T Interface

10/100bT

Main Office

10/100bT

Main Office LAN

Admin WAN DDR Backup Route
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Remote Office LAN

10/100bT
10/100bT

ISDN S/T Leased line Connection (DS-1, etc.)

Traffic is normally routed over

the lease-line with the DDR route

being
route

Each

Interface

Remote Office

ISDN U
Interface

Public Switched
Telephone Network

ISDN U
Interface

ISDN S/T Interface

Main Office

Admin WAN DDR Backup Route

10/100bT

Main Office LAN

defi ned

as

end router

the connection

10/100bT

route i i.e., it pretends itis a
good route even though it has
not dialed
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ISDN S/T

Remote Office LAN
Traffic is normally routed over

10/100bT the lease-line with the DDR route

Interface

ISDN U
Interface

10/100bT being defined as
route
Leased line Connection (DS-1, etc.) Each end router i
. route i i.e., it pretendsitis a
Remote Office good route even though it has

not dialed the connection

When the lease-line connection
fails, the dial route is connected
and becomes t he

=]

Public Switched
Telephone Network

N/
)

ISDN U
Interface

ISDN S/T Interface

10/100bT

Main Office

10/100bT

Main Office LAN

Admin WAN DDR Backup Route
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To Encoder, RWIS, CMS etc. To Encoder, etc.

Hilt Sandhouse ITS Cedar Pass ITS

For ITS Field Element Networks
there is no other route than the
dial route

Public Switched
Telephone Network

1000bT
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RS-232 1000bT
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To Encoder, RWIS, CMS etc. To Encoder, etc.

Cedar Pass ITS

Hilt Sandhouse ITS

For ITS Field Element Networks
there is no other route than the
dial route

The FEN is configured as a one-to-
many DDR, with the core initiating
all traffic

Public Switched
Telephone Network

1000bT

ASYNC
RS-232
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To Encoder, RWIS, CMS etc. To Encoder, etc.

Cedar Pass ITS

Hilt Sandhouse ITS

For ITS Field Element Networks
there is no other route than the
dial route

The FEN is configured as a one-to-
many DDR, with the core initiating
all traffic

Public Switched
Telephone Network

This restriction eliminates
contention at the core modem pool
and makes the network scaleable

1000bT

ASYNC

RS-232 1000bT

D02 Office

To TMC LAN

Two Field Site DDR Network
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To Encoder, RWIS, CMS etc.

10bT

ISD U Abrams Lake ITS

Interface

Public Switched
Telephone Network

ASYNC

RS-232
[ L 1000bT
Interface

ISDN S/T Interface

To Encoder, etc.

10bT

ASYNC
RE539 Cedar Pass ITS

This technical architecture can be
expanded with another dialer to
allow ISDN connections

1000bT

1000bT

D02 Office

Two Field Site DDR Network

To TMC LAN
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To Encoder, RWIS, CMS etc. To Encoder, etc.

10bT 10bT

ISDN U ASYNC
il Abrams Lake ITS A5 Cedar Pass ITS

This technical architecture can be
expanded with another dialer to
allow ISDN connections

ISDN BRI supports a maximum 128
kbps connection that can be

Public Switched connected in 64 kbps increments
Telephone Network

ASYNC

RS-232
[ L 1000bT
Interface

1000bT

ISDN S/T Interface 1000bT

D02 Office

Two Field Site DDR Network To TMC LAN
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To Encoder, RWIS, CMS etc. To Encoder, etc.

10bT 10bT

ISDN U ASYNC
il Abrams Lake ITS A5 Cedar Pass ITS

This technical architecture can be
expanded with another dialer to
allow ISDN connections

ISDN BRI supports a maximum 128
kbps connection that can be

Public Switched connected in 64 kbps increments
Telephone Network ISDN BRI is available in more rural
locations than you would think

ASYNC

RS-232
[ L 1000bT
Interface

1000bT

ISDN S/T Interface 1000bT

D02 Office

Two Field Site DDR Network To TMC LAN
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What is the logical process

that initiates a connection?
A Traffic thatiis souted do: anetwarkithat is:tdefined
in the diidlerrmap:asdeing reachabledhrough the

Dialler IInterfacesisdested to-seeifi it is
Grkeyedli S NB a 0 Ay 3 €

51



Core Routing Engine

resting traff

Public Switched Telephone
Network




What is the logical process
that initiates a connection?

A Traffic tthatiis-souted da asmetuarkthat is:tlefined
in the diildlermapmaseing seadtiahbledhrough the
Dialler |Inteffaeassdeastechtoeseritfidt Is
Girkeyedtilo'NB & G A y 3 €

A Interestingttrafficiisbtiffered ranchthe dialer
proceedsttoddiattbe appropnate: telephoene
number defined initheldialemmap
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What is the logical process
that initiates a connection?

A The distantend answers and>arPPRreannedtion is
establishedand atithenticated
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What is the logical process
that initiates a connection?

A The distant-end answershandarPRRreannection is
estalblishedhand atithenticated

A The thuffered interestingrtiaffic isspasseddand any
other interestingttraffic isrirmmeédiately-passed
sincetthecconnection: issestablished
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What is the logical process
that initiates a connection?

A The distant-end answershandarPRRreannection is
establishecthand atihenticated

A The hiffered intesestipgrfific isapasseddand any
other interestimgtteafficdsShrmmédtatelyspassed
sincetthecconpection: issestatiisied

A Thiscontinues: untillthere isocnednorne:interesting
traffic for a periodeexceedinghthédialeridele
timeout and ithecconnectionsisrdropped
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How is Dial-on-Demand
Routing configured in Cisco 10S?

A @e@n"vE ADYabr Int,erl‘aBe Ahbt ﬁlcs NIhd “§fointS NJF |
Sy Riéerfade Yo thS NJFidg ©@&essi 2 G KS N
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The Dialer is a logical interface
I — Wwith no associated physical
hardware

interface Dialer2 <—

ip address 10.XX.XX.XX 255.255.255.0
no ip proxy-arp

encapsulation ppp

no ip route-cache

no ip mroute-cache

dialer in-band

dialer idle-timeout 90

dialer map ip 10.XX.XX.XX name CedarPassCCTV broadcast 9,123-4567
dialer map ip 10.XX.XX.XX name DorrisCCTV broadcast 9,910-1112

dialer map ip 10.XX.XX.XX name SnowmanCCTYV broadcast 9,131-4151
dialer map ip 10.XX.XX.XX name SR70-SR89CCTV broadcast 9,617-1819
dialer-group 1

fair-queue

no cdp enable

ppp authentication chap

It has its own IP address i so as
far as the routing process is
concerned it is a true interface

Core Router Configuration
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How is Dial-on-Demand
Routing configured in Cisco 10S?

A @e@n‘vE ADakr Interfabe Ahbt ﬁics Ni,hé_”ﬁfolfhté NJF |
Sy Réerfade Yo hS NJFidg @&esstdt 2 0 KS N

A Define arRialer/Maphthatibinds dhe destination
network to anzactuatdelephone numaber
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The Dialer also contains the dialer
! map that binds the distant end
interface Dialer2 network interface with a telephone

ip address 10.XX.XX.XX 255.255.255.0 number to connect to it
no ip proxy-arp

encapsulation ppp

no ip route-cache

no ip mroute-cache

dialer in-band

dialer idle-timeout 90

dialer map ip 10.XX.XX.XX name CedarPassCCTV broadcast 9,123-4567
dialer map ip 10.XX.XX.XX name DorrisCCTV broadcast 9,910-1112
dialer map ip 10.XX.XX.XX name SnowmanCCTV broadcast 9,131-4151
dialer map ip 10.XX.XX.XX name SR70-SR89CCTYV broadcast 9,617-1819
dialer-group 1

fair-queue

no cdp enable

ppp authentication chap

Core Router Configuration



How is Dial-on-Demand
Routing configured in Cisco 10S?

A 5eSrE A D/aSr Inkerfabe Ahbt ficS NIhd“§fointS NJF |
Sny” Rhéerfade Yo ihS NJFidg @&essli 2 0 KS N

A Defiine aRiale/Maphthatibinds dhe destination
network to anzactuatdelephoneuruinaber

A Bind ithe [Didlerintetfacerto poparticularRialer
Groupe i.e., the pointertto-an aceessilistathat
ReSnEshyaSdud o Kikrdbtind thf§cRhe2 T & A
dialer wiill dialcon
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interface Dialer2

ip address 10.XX.XX.XX 255.255.255.0

no ip proxy-arp

encapsulation ppp

no ip route-cache

no ip mroute-cache

dialer in-band

dialer idle-timeout 90

dialer map ip 10.XX.XX.XX name CedarPassCCTV broadcast 9,123-4567
dialer map ip 10.XX.XX.XX name DorrisCCTV broadcast 9,910-1112
dialer map ip 10.XX.XX.XX name SnowmanCCTYV broadcast 9,131-4151
dialer map ip 10.XX.XX.XX name SR70-SR89CCTV broadcast 9,617-1819

dialer-group 1
fair-queue
no cdp enable
ppp authentication chap The Dialer Group points to the
I access list that defines what is
Ai nterestiintghast r af fi co

nothing to do with the Dialer
Number (Dialer2)

Core Router Configuration



How is Dial-on-Demand
Routing configured in Cisco 10S?

A BeSE WhftSonsétids linte@2ing @alfik’ thidz(l S &
the Dialer intefface the interfacezactsilikethe
connectioniis:alwaysupandaeadyiespassftraffic
dudzinter@sny tih fScNIBwahat ActyfaBy intliadNd aF F A
dial connection
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ip route 10.XX.XX.XX 255.255.255.248 10.XX.XX.XX
ip route 10.XX.XX.XX 255.255.255.248 10.XX.XX.XX
ip route 10.XX.XX.XX 255.255.255.248 10.XX.XX.XX
ip route 10.XX.XX.XX 255.255.255.248 10.XX.XX.XX
ip route 10.XX.XX.XX 255.255.255.248 10.XX.XX.XX

|

dialer-list 1 protocol ip permit

!

snmp-server community XXXX RO
snmp-server chassis-id D02-Central
snmp-server enable traps tty

|

dial-peer cor custom
!

The Dialer List is the access list
that the Dialer Group points to i
they associate because of the
identical number (1)

In this case, the access listis
simple 1 dial on all IP traffic

Core Router Configuration



How is Dial-on-Demand
Routing configured in Cisco 10S?

A 5eSrE WhtSonséitftds Tinte@Ring &alfid’ fbrdzi S &
the Didler|inteffaee the interface=acisikkerhe
connectioniissalwayspumandaeadydespassftraffic
dudZinter@stny tihfScNIBSwahat ActyfaBly inllidNek aF F A
dial conneciton

A Also digfine the type of connection (PPPR); thestype
of authentication((GHAR)anad hown longvit willystay
dzladtet tFeid S NIndreK i StNStingtafficy 2 Y 2
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! The encapsulation defines the type
interface Dialer2 of Layer 2 protocol the connection

ip address 10.XX.XX.XX 255.255.255.0 will use
no ip proxy-arp _ _
The amount of time (in seconds)

encapsulation ppp

no ip route-cache that the dial connection stays up

no ip mroute-cache without a new burst i
dialer in-band traffico is also defi
dialer idle-timeout 90 Interface

dialer map ip 10.XX.XX.XX name CedarPassCCTV broadcast 9,123-4567
dialer map ip 10.XX.XX.XX name DorrisCCTV broadcast 9,910-1112
dialer map ip 10.XX.XX.XX name SnowmanCCTYV broadcast 9,131-4151
dialer map ip 10.XX.XX.XX name SR70-SR89CCTV broadcast 9,617-1819
dialer-group 1

fair-queue

no cdp enable

ppp authentication chap

This command configures CHAP

as the authentication for the link

Core Router Configuration



How is Dial-on-Demand
Routing configured in Cisco 10S?

A Next definetthe type dfdlewenlayes formatting
that will be wsed {ASYN&)and thermuwmber of
outgoing rmogemsthatwiilhdbesased tndhe dialer
pool
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Each Async Interface is a logical

| — interface (no associated physical
: ) hardware) and there is a one-to-
interface Async65 <— one correspondence with each
no ip address physical line (in this case Line65)
encapsulation ppp that connects to a modem

dialer in-band

dialer rotary-group 2

async default routing

async mode dedicated

fair-queue 64 16 0

|

interface Async66 All of these Async Interfaces (65,
no ip address 66 & 67) are bound to the pool
encapsulation ppp associated with Dialer 2 by the
dialer in-band /ﬁdl a l e rg rroouery(‘) command
dialer rotary-group 2

async default routing

async mode dedicated

fair-queue 64 16 0
I The dialer pool logic chooses

interface Async67 whichever Async Interface is idle
no ip address when it has interesting traffic
encapsulation ppp destined for a remote site that is
dialer in-band currently not connected

dialer rotary-group 2
async default routing

Core Router Configuration
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How is Dial-on-Demand
Routing configured in Cisco 10S?

A Next definetthe type didawerlayes formatting
that will be wsed AASYN &) cand thersmber of
outgoing matemsthatwilthdesdsed thdhe dialer
pool

A Now definetthesphysidalikinetntetfagesthat is
associatedwithe eacAsynclnterface :andeeach
modem
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no ip domain-lookup
ip domain-name d2its.org
|

modemcap entry multitech:MSC=&FS0=1&C1&D3$SB115200$MB 14400

!
L \The NnATO command Config

SRR 2 5 for the particular type of modem

line 65 74 === used is also defined
flush-at-activation

modem InOut
modem autoconfigure type multitech
transport input all

stopbits 1

speed 115200

flowcontrol hardware

line 75 80

flush-at-activation

transport input all

stopbits 1

line aux O

line vty 0 4

password XxXXXxx

login

I

end

Core Router Configuration

The fAlined command def i
physical interface characteristics

for a group of lines i in this case

Line65 through Line74, which

correspond to Async65 through

Async74

This command defines the
particular type of modem used
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How can | expand this to also do
Dial-on-Demand Routing with ISDN?

A Youcanidéfine aidifferentiDialerntnterface that is
for ISDIN
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Dialerl is defined as the Dialer
— Interface associated with an ISDN
BRI dialer pool 1 there is nothing
that specifically says this is an
ISDN dialer except that there are
only BRI Interfaces in the dialer
pool that it points to

interface Dialerl <

bandwidth 128

ip address 10.XX.XX.XX 255.255.255.0
no ip proxy-arp

encapsulation ppp

no ip route-cache

no ip mroute-cache

dialer in-band

dialer idle-timeout 45

dialer map ip 10.XX.XX.XX name AbramsLakeCCTV broadcast 123-4567
dialer map ip 10.XX.XX.XX name AbramsLakeCCTV broadcast 123-4568
dialer map ip 10.XX.XX.XX name WeedAirportCCTV broadcast 568-1234
dialer map ip 10.XX.XX.XX name WeedAirportCCTV broadcast 568-1235
dialer map ip 10.XX.XX.XX name NorthWeedCCTV broadcast 899-3456
dialer map ip 10.XX.XX.XX name NorthWeedCCTV broadcast 899-3459
dialer load-threshold 20 either

dialer-group 1

fair-queue 64 16 0

no cdp enable Note that the Dialer Group points
ppp authentication chap to the same access list as Dialer2
ppp multilink did, so this dialer activates on the
multilink max-links 2 same finteredgtariytPg trafficbod

traffic- as Dialer 2 does
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How can | expand this to also do
Dial-on-Demand Routing with ISDN?

A Youcanidéfine ditifferentiDialernbnferfacethat is
for ISDIN

A The ISDN BRIitinterfaces mustrtherbberbound to
the new Dialen inietface aswas cdone with: the
Asynclnterfacesttotthesanalogidialer

i



interface BRI3/0
no ip address

no ip proxy-arp
encapsulation ppp
no ip route-cache
no ip mroute-cache

dialer rotary-group 1

isdn switch-type bas.c-;N Both of these BRI Interfaces (0 & 1)

isdn spid1 0112345670 [1234567] are bound to the pool associated

isdn spid2 0112345680 [1234568] with Dialer 1 by-the fdi
fair-queue

no cdp enable

!

interface BRI3/1

no ip address

no ip proxy-arp

encapsulation ppp

no ip route-cache

no ip mroute-cache

dialer rotary-group 1

isdn switch-type basic-ni

isdn spid1 53012345690101 [1234569]
isdn spid2 53012345620101 [1234562]
fair-queue

no cdp enable

Core Router Configuration
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How can | expand this to also do
Dial-on-Demand Routing with ISDN?

A Youcanidéfine ditifferentiDialernbnferfacethat is
for ISDIN

A The ISDN BRItinterfaces imtisttherbberhound to
the new Diaden inietface asavas cone withe: the
Asymclnterfacesttottheranalogidialer

A ChK I contwiits twO BV ltandlsytidey mud 22 & .
bound together-as oneipipe or multilinkede in
order to transport1228kbps

80



interface Dialerl

bandwidth 128

ip address 10.XX.XX.XX 255.255.255.0

no ip proxy-arp

encapsulation ppp

no ip route-cache

no ip mroute-cache

dialer in-band

dialer idle-timeout 45

dialer map ip 10.XX.XX.XX name AbramsLakeCCTV broadcast 123-4567
dialer map ip 10.XX.XX.XX name AbramsLakeCCTV broadcast 123-4568
dialer map ip 10.XX.XX.XX name WeedAirportCCTV broadcast 568-1234
dialer map ip 10.XX.XX.XX name WeedAirportCCTV broadcast 568-1235
dialer map ip 10.XX.XX.XX name NorthWeedCCTV broadcast 899-3456
dialer map ip 10.XX.XX.XX name NorthWeedCCTV broadcast 899-3459
dialer load-threshold 20 either

dialer-group 1

fair-queue 64 16 0

no cdp enable

ppp authentication cha

ppp multilink . - .
multilink max-links 2 <= The Amul t #HIliinrkks dma X

! command prevents the dialer from
trying to put up more connections
to a site than what exists

Core Router Configuration
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interface Dialerl

bandwidth 128

ip address 10.XX.XX.XX 255.255.255.0
no ip proxy-arp
encapsulation ppp
no ip route-cache
no ip mroute-cache
dialer in-band
dialer idle-timeout 45

dialer map ip 10.XX.XX.XX name AbramsLakeCCTV broadcast 123-4567
dialer map ip 10.XX.XX.XX name AbramsLakeCCTV broadcast 123-4568
dialer map ip 10.XX.XX.XX name WeedAirportCCTV broadcast 568-1234
dialer map ip 10.XX.XX.XX name WeedAirportCCTV broadcast 568-1235
dialer map ip 10.XX.XX.XX name NorthWeedCCTV broadcast 899-3456
dialer map ip 10.XX.XX.XX name NorthWeedCCTV broadcast 899-3459
dialer load-threshold 20 either

dialer-group 1

fair-queue 64 16 0

no cdp enable

Dialerl defines all of the same
parameters as Dialer2

ppp authentication chap Note that there are two telephone

ppp multilink numbers in the dialer map for each

multilink max-links 2 ISDN field site i each number

! corresponds to an i ndi
channel

Core Router Configuration



How can | expand this to also do
Dial-on-Demand Routing with ISDN?

A The Diaderdnietface will firsbeonneet tofialfielcksite
@ith G KagleB” &AnyeXthiS isggoodéfor OK | v Y
grabbing:as smiall ramount: of:catak@dike/R\W1S: data
or a stilljjpeq)
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How can | expand this to also do
Dial-on-Demand Routing with ISDN?

A The Digdendntetface/willfirsbeonneet idfialfielc:site
@ith & Kgld“B” &hanyeE:thiS isggeodéfor OK | y Y
grabbingaas smal ramotnt of:clatakgiReVRWiS: data
or a sitilljjpeg)

A Lniyfahinig thd miulXliykBg otibKiS B ¥rdzfndis ks £ A Y
configurediimttheDDialemnterface
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| The Al oado or amount of traf
interface Dialerl router is trying to send over a
bandwidth 128 connection is used to determine if

ip address 10.XX.XX.XX 255.255.255.0 another channel is needed
no ip proxy-arp

encapsulation ppp

no ip route-cache

no ip mroute-cache

dialer in-band

dialer idle-timeout 45

dialer map ip 10.XX.XX.XX name AbramsLakeCCTV broadcast 123-4567
dialer map ip 10.XX.XX.XX name AbramsLakeCCTV broadcast 123-4568
dialer map ip 10.XX.XX.XX name WeedAirportCCTV broadcast 568-1234
dialer map ip 10.XX.XX.XX name WeedAirportCCTV broadcast 568-1235
dialer map ip 10.XX.XX.XX name NorthWeedCCTV broadcast 899-3456
dialer map ip 10.XX.XX.XX name NorthWeedCCTV broadcast 899-3459

dialer load-threshold 20 either o_ The fAdialkeresibalddo
dialer-group 1 command is what defines under
fair-queue 64 16 0 what conditions the
no cdp enable channel is brought up and

ppp authentication chap multilinked, this is known as

ppp multilink Bandwidth on Demand or BOD

multilink max-links 2

Core Router Configuration
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A Linesiinto:thel /M Grarelimited
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the TMICrmust atsortimihtheunvimber ofesites
displayedcon thewall
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DDR Things to Consider

A LinesiintottherMN Grarerlinited

A Because ltbe nuimberfefiogigeing dnes dreitimjted,
the TIMCrmust alsonimththeuntimber ofesites
displayedoon ihewall

A JREG ppdatedrequeney: alsestigs phonellines
causingcocantentions @hehshaule berconsicergcwhel
restricting mumbernotsite sofor MMGsdisplay

A Channelilimitatiore lf bu'r@ 12irdzONBervidza dey :
limited to lower hhancvwidthcconnections
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