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ÅField Element Network (FEN):  Machine-to-machine 
network hosts District 2 TMC/ITS Field devices 
ÅCurrently District 2 employs  
ï60 CCTV sites 
ï21 RWIS sites 
ï19 HAR sites 
ï46 HAR flashing beacon sites 
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Å30 new elements to be added next year 
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ÅRecent District 2 Core Router Upgrade 
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ÅRecent District 2 Core Router Upgrade 
ÅFuture Communications Subtypes 
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ÅC9b ƛǎ ŀ άƻƴŜ-to-Ƴŀƴȅέ ƴŜǘǿƻǊƪ 

ïhƴŜ ά/ƻǊŜέ ƳŀŎƘƛƴŜόǎύ ŎƻƴƴŜŎǘŜŘ ǘƻ Ƴŀƴȅ 
remote machines 
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ïStar topology 
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ÅBuild out of Point-to-Point Microwave system creates 
an extended star topology 
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ÅC9b ƛǎ ŀ άƻƴŜ-to-Ƴŀƴȅέ ƴŜǘǿƻǊƪ 

ïhƴŜ ά/ƻǊŜέ ƳŀŎƘƛƴŜόǎύ ŎƻƴƴŜŎǘŜŘ ǘƻ Ƴŀƴȅ 
remote machines 

ïStar topology 

ÅBuild out of Point-to-Point Microwave system creates 
an extended star topology 

ÅRemote routers connected to a Roadside LAN 

ïAllows expansion for future field elements        
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ÅCore initiates FEN traffic 

ÅCore is the interface to Caltrans Admin Network 

ÅCore interfaces to FEN communications subtypes 
(ISDN, POTS, Microwave, etc.) 

ÅUses external devices to interface with Telco via 
ƳƻŘŜƳǎΣ b¢мΩǎΣ /{¦κ5{¦Σ ŜǘŎ ǘƻ ǇǊƻǾƛŘŜ ŀŘŘƛǘƛƻƴŀƭ 
layer of protection from unwanted line surges, etc. 
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routing table 
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ÅConfiguration examples and explanation will be 
provided in detail in next sections of presentation 

ÅWe have a static route network, the configuration of 
the core 3945 router must have all networks in the 
routing table 

ÅAll connected interfaces of 3945 core router are 
Ethernet, with the exception of the legacy microwave 
radios which will be slowly phased out as we move to 
an IP backbone 
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ÅTwo communications subtypes use DDR 

 

36 

3945  

Core Router 

2911 POTS 

DDR Router 

2911 ISDN 

DDR Router 

3750 Stacked Switches 

1000bT 

Decoders 

SOCCS 

Info 

Relays 
etc 

NT1 Rack 
To 

PSTN 

Modem 

Rack 

To 

PSTN 

100bT 

100bT 

To 

Caltrans 

Admin 

Network 

1000bT 

Licensed 

Radio 

1000bT 

Point-to-Point 

Microwave Network 

1000bT 

Licensed 

Radio 



 

ÅTwo communications subtypes use DDR 

ïISDN 

 

37 

3945  

Core Router 

2911 ISDN 

DDR Router 

3750 Stacked Switches 

1000bT 

Decoders 

SOCCS 

Info 

Relays 
etc 

NT1 Rack 
To 

PSTN 

100bT 

To 

Caltrans 

Admin 

Network 

1000bT 



 

ÅTwo communications subtypes use DDR 

ïISDN 

ïPOTS 

 

38 

3945  

Core Router 

2911 POTS 

DDR Router 

3750 Stacked Switches 

1000bT 

Decoders 

SOCCS 

Info 

Relays 
etc 

Modem 

Rack 

To 

PSTN 100bT 

To 

Caltrans 

Admin 

Network 

1000bT 



 

ÅTwo communications subtypes use DDR 

ïISDN 

ïPOTS 

ÅBenefits of using DDR 

ïIP routing to distant field sites w/ limited 
connectivity 

ïScalable 

ïCharges only accrued when connected 
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ISDN BRI Available 

POTS available almost 

everywhere else 
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ÅTraffic that is routed to a network that is defined 
in the dialer map as being reachable through the 
Dialer Interface is tested to see if it is 
άƛƴǘŜǊŜǎǘƛƴƎέ 
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ÅTraffic that is routed to a network that is defined 
in the dialer map as being reachable through the 
Dialer Interface is tested to see if it is 
άƛƴǘŜǊŜǎǘƛƴƎέ 

ÅInteresting traffic is buffered and the dialer 
proceeds to dial the appropriate telephone 
number defined in the dialer map 
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ÅThe distant end answers and a PPP connection is 
established and authenticated 
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ÅThe distant end answers and a PPP connection is 
established and authenticated 

ÅThe buffered interesting traffic is passed and any 
other interesting traffic is immediately passed 
since the connection is established 
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ÅThe distant end answers and a PPP connection is 
established and authenticated 

ÅThe buffered interesting traffic is passed and any 
other interesting traffic is immediately passed 
since the connection is established 

ÅThis continues until there is no more interesting 
traffic for a period exceeding the dialer idle-
timeout and the connection is dropped 
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Å5ŜŦƛƴŜ ŀ 5ƛŀƭŜǊ LƴǘŜǊŦŀŎŜ ǘƘŀǘ ŀŎǘǎ ŀǎ ǘƘŜ άŦǊƻƴǘ 
ŜƴŘέ ƛƴǘŜǊŦŀŎŜ ǘƻ ǘƘŜ ǊƻǳǘƛƴƎ ǇǊƻŎŜǎǎ 

 

57 



! 

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 SnowmanCCTV 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 is a logical interface 

with no associated physical 

hardware 

It has its own IP address ï so as 

far as the routing process is 

concerned it is a true interface 
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Å5ŜŦƛƴŜ ŀ 5ƛŀƭŜǊ LƴǘŜǊŦŀŎŜ ǘƘŀǘ ŀŎǘǎ ŀǎ ǘƘŜ άŦǊƻƴǘ 
ŜƴŘέ ƛƴǘŜǊŦŀŎŜ ǘƻ ǘƘŜ ǊƻǳǘƛƴƎ ǇǊƻŎŜǎǎ 

ÅDefine a Dialer Map that binds the destination 
network to an actual telephone number 
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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 SnowmanCCTV 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 also contains the dialer 

map that binds the distant end 

network interface with a telephone 

number to connect to it 

61 



Å5ŜŦƛƴŜ ŀ 5ƛŀƭŜǊ LƴǘŜǊŦŀŎŜ ǘƘŀǘ ŀŎǘǎ ŀǎ ǘƘŜ άŦǊƻƴǘ 
ŜƴŘέ ƛƴǘŜǊŦŀŎŜ ǘƻ ǘƘŜ ǊƻǳǘƛƴƎ ǇǊƻŎŜǎǎ 

ÅDefine a Dialer Map that binds the destination 
network to an actual telephone number 

ÅBind the Dialer Interface to a particular Dialer 
Group ς i.e., the pointer to an access list that 
ŘŜŦƛƴŜǎ ǿƘŀǘ ƪƛƴŘ ƻŦ άƛƴǘŜǊŜǎǘƛƴƎ ǘǊŀŦŦƛŎέ ǘƘŜ 
dialer will dial on 
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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 SnowmanCCTV 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 

access list that defines what is 

ñinteresting trafficò ï it has 

nothing to do with the Dialer 

Number (Dialer2) 
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Å5ŜŦƛƴŜ ǿƘŀǘ ŎƻƴǎǘƛǘǳǘŜǎ άƛƴǘŜǊŜǎǘƛƴƎ ǘǊŀŦŦƛŎέ ŦƻǊ 
the Dialer Interface ς the interface acts like the 
connection is always up and ready to pass traffic 
ōǳǘ άƛƴǘŜǊŜǎǘƛƴƎ ǘǊŀŦŦƛŎέ ƛǎ ǿƘŀǘ ŀŎǘǳŀƭƭȅ ƛƴƛǘƛŀǘŜǎ ŀ 
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  

no ip http server 

! 

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 ï 

they associate because of the 

identical number (1) 

In this case, the access list is 

simple ï dial on all IP traffic 
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Å5ŜŦƛƴŜ ǿƘŀǘ ŎƻƴǎǘƛǘǳǘŜǎ άƛƴǘŜǊŜǎǘƛƴƎ ǘǊŀŦŦƛŎέ ŦƻǊ 
the Dialer Interface ς the interface acts like the 
connection is always up and ready to pass traffic 
ōǳǘ άƛƴǘŜǊŜǎǘƛƴƎ ǘǊŀŦŦƛŎέ ƛǎ ǿƘŀǘ ŀŎǘǳŀƭƭȅ ƛƴƛǘƛŀǘŜǎ ŀ 
dial connection 

ÅAlso define the type of connection (PPP), the type 
of authentication (CHAP) and how long it will stay 
ǳǇ ŀŦǘŜǊ ǘƘŜǊŜ ƛǎ ƴƻ ƳƻǊŜ άƛƴǘŜǊŜǎǘƛƴƎ ǘǊŀŦŦƛŎέ 
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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 SnowmanCCTV 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 amount of time (in seconds) 

that the dial connection stays up 

without a new burst if ñinteresting 

trafficò is also defined in the Dialer 

Interface 

The encapsulation defines the type 

of Layer 2 protocol the connection 

will use 

This command configures CHAP 

as the authentication for the link 
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ÅNext define the type of lower layer formatting 
that will be used (ASYNC) and the number of 
outgoing modems that will be used in the dialer 
pool 
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! 

interface Async65 

 no ip address 

 encapsulation ppp 

 dialer in-band 

 dialer rotary-group 2 

 async default routing 

 async mode dedicated 

 fair-queue 64 16 0 

! 

interface Async66 

 no ip address 

 encapsulation ppp 

 dialer in-band 

 dialer rotary-group 2 

 async default routing 

 async mode dedicated 

 fair-queue 64 16 0 

! 

interface Async67 

 no ip address 

 encapsulation ppp 

 dialer in-band 

 dialer rotary-group 2 

 async default routing 

 

Each Async Interface is a logical 

interface (no associated physical 

hardware) and there is a one-to-

one correspondence with each 

physical line (in this case Line65) 

that connects to a modem 

All of these Async Interfaces (65, 

66 & 67) are bound to the pool 

associated with Dialer 2 by the 

ñdialer rotary-group 2ò command 

The dialer pool logic chooses 

whichever Async Interface is idle 

when it has interesting traffic 

destined for a remote site that is 

currently not connected 
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Dialer Interface 

Dialer1 ï ISDN 

Dial only on ñinteresting trafficò 

Dialer Interface 

Dialer2 ï POTS 

Dial only on ñinteresting trafficò 

Core Routing Engine 

BRI 

Interface 

BRI 

Interface 

BRI 

Interface 

BRI 

Interface 

Async 

Interface 

Async 

Interface 

Async 

Interface 

Async 

Interface 

BRI 

Interface 

Async 

Interface 

Mod 

Line Line Line Line Line 

Mod Mod Mod Mod 

Public Switched Telephone 

Network 

NT1 NT1 NTI NT1 NT1 
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ÅNext define the type of lower layer formatting 
that will be used (ASYNC) and the number of 
outgoing modems that will be used in the dialer 
pool 

ÅNow define the physical Line Interface that is 
associated with each Async Interface and each 
modem 
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no ip domain-lookup 

ip domain-name d2its.org 

! 

modemcap entry multitech:MSC=&FS0=1&C1&D3$SB115200$MB14400 

! 

line con 0 

 exec-timeout 2 30 

line 65 74 

 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 0 

line vty 0 4 

 password xxXXxx 

 login 

! 

end 

 

The ñlineò command defines the 

physical interface characteristics 

for a group of lines ï in this case 

Line65 through Line74, which 

correspond to Async65 through 

Async74 

This command defines the 

particular type of modem used 

72 

The ñATò command configuration 

for the particular type of modem 

used is also defined 

 



Dialer Interface 

Dialer1 ï ISDN 

Dial only on ñinteresting trafficò 

Dialer Interface 

Dialer2 ï POTS 

Dial only on ñinteresting trafficò 

Core Routing Engine 

BRI 

Interface 

BRI 

Interface 

BRI 

Interface 

BRI 

Interface 

Async 

Interface 

Async 

Interface 

Async 

Interface 

Async 

Interface 

BRI 

Interface 

Async 

Interface 

Mod 

Line Line Line Line Line 

Mod Mod Mod Mod 

Public Switched Telephone 

Network 

NT1 NT1 NTI NT1 NT1 
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ÅYou can define a different Dialer Interface that is 
for ISDN 
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! 

interface Dialer1 

 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 chap 

 ppp multilink 

 multilink max-links 2 

! 

 

Dialer1 is defined as the Dialer 

Interface associated with an ISDN 

BRI dialer pool ï 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 

Note that the Dialer Group points 

to the same access list as Dialer2 

did, so this dialer activates on the 

same ñinteresting trafficò ï any IP 

traffic- as Dialer 2 does 
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Dialer Interface 

Dialer1 ï ISDN 

Dial only on ñinteresting trafficò 

Dialer Interface 

Dialer2 ï POTS 

Dial only on ñinteresting trafficò 

Core Routing Engine 

BRI 

Interface 

BRI 

Interface 

BRI 

Interface 

BRI 

Interface 

Async 

Interface 

Async 

Interface 

Async 

Interface 

Async 

Interface 

BRI 

Interface 

Async 

Interface 

Mod 

Line Line Line Line Line 

Mod Mod Mod Mod 

Public Switched Telephone 

Network 

NT1 NT1 NTI NT1 NT1 
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ÅYou can define a different Dialer Interface that is 
for ISDN 

ÅThe ISDN BRI Interfaces must then be bound to 
the new Dialer Interface as was done with the 
Async Interfaces to the analog dialer 
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! 

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 basic-5ess 

 isdn spid1 0112345670 [1234567] 

 isdn spid2 0112345680 [1234568] 

 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 

! 

 

Both of these BRI Interfaces (0 & 1) 

are bound to the pool associated 

with Dialer 1 by the ñdialer rotary-

group 1ò command 
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Dialer Interface 

Dialer1 ï ISDN 

Dial only on ñinteresting trafficò 

Dialer Interface 

Dialer2 ï POTS 

Dial only on ñinteresting trafficò 

Core Routing Engine 

BRI 

Interface 

BRI 

Interface 

BRI 

Interface 

BRI 

Interface 

Async 

Interface 

Async 

Interface 

Async 

Interface 

Async 

Interface 

BRI 

Interface 

Async 

Interface 

Mod 

Line Line Line Line Line 

Mod Mod Mod Mod 

Public Switched Telephone 

Network 

NT1 NT1 NTI NT1 NT1 
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ÅYou can define a different Dialer Interface that is 
for ISDN 

ÅThe ISDN BRI Interfaces must then be bound to 
the new Dialer Interface as was done with the 
Async Interfaces to the analog dialer 

Å¢ƘŜ .wL Ŏƻƴǘŀƛƴǎ ǘǿƻ ά.έ ŎƘŀƴƴŜƭǎΣ ǘƘŜȅ Ƴǳǎǘ ōŜ 
bound together as one pipe ς or multilinked ς in 
order to transport 128 kbps 
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! 

interface Dialer1 

 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 chap 

 ppp multilink 

 multilink max-links 2 

! 

 

The ñmultilink max-linksò 

command prevents the dialer from 

trying to put up more connections 

to a site than what exists 

The ñmultilinkò command is what 

binds each individual ñBò channel 

to a particular field site into a 

single logical data pipe 
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! 

interface Dialer1 

 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 chap 

 ppp multilink 

 multilink max-links 2 

! 

 

Dialer1 defines all of the same 

parameters as Dialer2 

Note that there are two telephone 

numbers in the dialer map for each 

ISDN field site ï each number 

corresponds to an individual ñBò 

channel 
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ÅThe Dialer Interface will first connect to a field site 
ǿƛǘƘ ŀ ǎƛƴƎƭŜ ά.έ ŎƘŀƴƴŜƭ ς this is good for 
grabbing a small amount of data (like RWIS data 
or a still jpeg) 
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ÅThe Dialer Interface will first connect to a field site 
ǿƛǘƘ ŀ ǎƛƴƎƭŜ ά.έ ŎƘŀƴƴŜƭ ς this is good for 
grabbing a small amount of data (like RWIS data 
or a still jpeg) 

ÅLƴƛǘƛŀǘƛƴƎ ǘƘŜ ƳǳƭǘƛƭƛƴƪƛƴƎ ƻŦ ōƻǘƘ ά.έ ŎƘŀƴƴŜƭǎ ƛǎ 
configured in the Dialer Interface 
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! 

interface Dialer1 

 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 chap 

 ppp multilink 

 multilink max-links 2 

! 

 

The ñloadò or amount of traffic the 

router is trying to send over a 

connection is used to determine if 

another channel is needed 

The ñdialer load-thresholdò 

command is what defines under 

what conditions the second ñBò 

channel is brought up and 

multilinked, this is known as  

Bandwidth on Demand or BOD 
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ÅLines into the TMC are limited 
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ÅLines into the TMC are limited 

ÅBecause the number of outgoing lines are limited, 
the TMC must also limit the number of sites 
displayed on the wall 
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ÅLines into the TMC are limited 

ÅBecause the number of outgoing lines are limited, 
the TMC must also limit the number of sites 
displayed on the wall 

ÅJPEG update frequency also ties-up phone lines 
causing contention, and should be considered when 
restricting number of sites for TMC display 
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ÅLines into the TMC are limited 

ÅBecause the number of outgoing lines are limited, 
the TMC must also limit the number of sites 
displayed on the wall 

ÅJPEG update frequency also ties-up phone lines 
causing contention, and should be considered when 
restricting number of sites for TMC display 

ÅChannel limitation ς LŦ ȅƻǳΩǊŜ ǳǎƛƴƎ 55wΣ ǎŜǊǾƛŎŜǎ ŀǊŜ 
limited to lower bandwidth connections 
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