Always On/Dynamic ISDN (AO/DI)

Feature Summary

Always On/Dynamic ISDN (AO/DI) isan on-demand service that is designed to optimize the use of
an existing Integrated Services Digital Network (ISDN) signaling channel (D channel) to transport
X.25 traffic. The X.25 D channel call is placed from the subscriber to the packet data service
provider. The use of PPP allows protocols to be encapsulated within the X.25 logical circuit carried
by the D channel. The bearer channels (B channels) use the Multilink protocol without the standard
Q.922 and X.25 encapsulations, and invoke additional bandwidth as needed. Optionaly, the
Bandwidth Allocation Control Protocol (BACP) and the Bandwidth Allocation Protocol (BAP) can
be used to negotiate bandwidth all ocation as required.

AO/DI takes full advantage of existing packet handlers at the central office by using an existing

D channel to transport the X.25 traffic. The link associated with the X.25 D channel packet
connection is used as the primary link of the Multilink bundle. The D channel is a connectionless,
packet- oriented link between the Customer Premise Equipment (CPE) and the central office. Since
the D channel isalways available, it is possible to in turn offer “aways available” services.
On-demand functionality is achieved by using the B channels to temporarily boost data throughput
and are disconnected after use. A step-by-step breakdown of the functional componentsis covered
in the “Functional Description” section of this document. Figure 1 shows the AO/DI environment
and how ISDN and X.25 resources are implemented.

Note Ontheclient sidethe X.25 SVC can only be terminated on an ISDN D channel; however, on
the server side, the SV C can beterminated on an ISDN Basic Rate Interface (BRI) using aD channel,
aPrimary Rate Interface(PRI) using specific timedlots, or a high-speed serial link.
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Feature Summary

Figure 1 AO/DI Environment
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Benefits
AQO/DI provides the following benefits:

® |SDN telecommuting cost savings. Low-speed, D channel services are typically more cost
efficient than the time-based tariffs applied to the B channels, which usually carry user data.

® Reduces the amount of datatraffic from service provider voice networks. The D channel X.25
packets are handled at the central office by the X.25 packet handler thereby routing these packets
bypassing the switch, which reduces impact on the telephony network.

® Network access server (NAS) cost reductions. AO/DI can reduce service provider NAS costs by
increasing port efficiencies. Initia use of the “awayson” D channel connection lowers the
contention ratio on standard circuit switched dial ports.

List of Terms

Basic Rate Interface (BRI)—An ISDN interface composed of two B channels and one D channel
for circuit-switched communication of voice, video, and data.

bearer channel (B Channel)—A channel that carries data on the ISDN interface.

cloning—A virtual interface created and configured by applying a specific virtual template
interface. The template is the source of the generic user information and router-dependent
information. The result of cloning isavirtual access interface configured with al the commandsin
the template.

customer premise equipment (CPE)—Terminating equipment installed at customer sites.

dialer interface—A logical interface that includes settings needed to make calls in order to reach
specific remote destinations (subnetworks).

E.164—ITU-T recommendation for international telecommunication numbering, especialy in
ISDN, BISDN, and SMDS.

Integrated Services Digital Networ k (I SDN)—Communication protocols offered by telephone
companies that permit telephone networks to carry data, voice, and other source traffic.
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Restrictions

Multilink PPP (ML P)—A protocol that provides the capability of splitting and recombining
packets to a single end system across alogical pipe (also called abundle) formed by multiple links.
Multilink PPP provides bandwidth on demand and reduces transmission latency across WAN links.

Primary Rate Interface (PRI)—An ISDN interface to primary rate access. Primary rate access
consists of asingle 64-kpbs D channel plus 23 (T1) or 30 (E1) B channels.

signaling channel (D Channel)—A channel used to carry control signals on the ISDN interface.

virtual accessinterface—A unique virtual interface that is created dynamically and exists
temporarily. Virtual access interfaces can be created and configured differently by different
applications, such as virtual profiles and virtual private dialup networks.

virtual circuit—A logical circuit created to ensure reliable communication between two network
devices. A virtual circuit can be either permanent (a PV C) or switched (an SVC).

X.121—ITU-T standard describing an addressing scheme used in X.25 networks. X.121 addresses
are sometimes called International Data Numbers (IDNs).

X.25—An ITU-T standard that defines how connections between DTE and DCE are maintained for
remote terminal access and computer communications in public data networks (PDNSs). X.25
specifies LAPD, adata-link layer protocol, and PLP, a network layer protocol.

Restrictions
AO/DI supports PPP encapsulation on switched X.25 virtua circuits (V Cs) only.

The X.25 encapsulation (per RFC 1356), PPP, BAP, and BACP modules must be present in both the
AQ/DI client and server.

Platforms
Thisfeature is supported on these platforms:
® (Cisco 1000 series
® Cisco 1600 series
® Cisco 2500 series
® Cisco 3600 series
® Cisco 4000 series (Cisco 4000, 4000-M, 4500, 4500-M, 4700, 4700-M)
® Cisco 5200
® Cisco 5300
® Cisco 7200 series

® Cisco 7500 series

Prerequisites

AOQO/DI relies on features from X.25, PPP, and BACP modules and must be configured on both the
AOQO/DI client and server. BAPR, if negotiated, isasubset of BACP, which isresponsiblefor bandwidth
alocationfor the Multilink PPP peers. It isrecommended you configure PPP multilink with the BAP
option due to the differences between the ISDN (E.164) and X.25 (X.121) numbering formats.
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Prerequisites

In order to implement AO/DI you must configure the AO/DI client and server for PPP, incorporating
BAP and X.25 module commands. Thisinvolves configuring the BRI or PRI interfaces with the
appropriate X.25 commands and the diaer interfaces with the necessary PPP or BAP commands.

The following tasks are required before you can configure specific commands required to run

AQ/DI:

® Configure PPP and BAP on the Client

® Configure X.25 Parameters on the Client
® Configure PPP and BAP on the Server

® Configure X.25 Parameters on the Server

Configure PPP and BAP on the Client

Perform the following tasks in interface configuration mode, to configure PPP and BAP under the

dialer interface on the AO/DI client:

Task

Command

Enable PPP BACP bandwidth allocation
negotiation.

ppp multilink bap

Enable PPP on the interface.

encapsulation ppp

Enable DDR on the interface.

dialer in-band

Set the diaer load threshold.

dialer load-threshold load

Control accessto thisinterface by adding it to a
dialer access group.

dialer-group group-number

Enable the interface to initiate additional links
upon peer request (optional).

ppp bap callback accept

Enable the interface to initiate additional links.

ppp bap call request

Enable a serial interface or an ISDN interface to
initiate and receive calls, to or from, remote sites.

or
Specify the destination string (tel ephone humber)
for calling:

» A singlesite (using legacy DDR)
* Multiple sites (using dialer profiles)

dialer map protocol next-hop-address
[name hostname] [spc] [speed 56 | 64]
[broadcast] [modem-script modem-regexp]
system-script system-regexp]

dialer string dial-string [:isdn-subaddress]
dialer string dia-string [class class-name]

Configure X.25 Parameters on the Client

The AO/DI client interface must be configured to run PPP over X.25. In order to configure the
interface for the X.25 parameters, perform the following tasks in interface configuration mode:

Task

Command Default

Configure the X.25 address.

x25 address address no default value

Set the highest two-way circuit number.

x25 htc circuit-number 1024—for X.25

Set the default virtual circuit receive window size.

x25 win packets 2!

Set the default virtual circuit transmit window size.

X25 wout packets 22
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Configure PPP and BAP on the Server

1. Thedefault input window sizeistypically defined by your network administrator. Cisco |0S- configured window sizes
must be set to match that of the network.

2. The default output window size istypically defined by your network administrator. Cisco |0S-configured window
sizes must be set to match that of the network.

For details and usage guidelines for X.25 configuration parameters, refer to Cisco IOS Release 11.3
W de-Area Networking Configuration Guide and Command Reference.

Configure PPP and BAP on the Server

Perform the following tasks in interface configuration mode to configure PPP and BAP under the
diaer interface on the AO/DI server:

Task Command

Enable PPP BACP bandwidth allocation ppp multilink bap
negotiation.

Enable PPP on the interface. encapsulation ppp

Enable DDR on the interface. dialer in-band

Set the dialer load threshold. dialer load-threshold load
Control accessto thisinterface by addingittoa dialer-group group-number

dialer access group.

Enable the interface to accept additional linksupon  ppp bap call accept
peer request.

Enable the interface to initiate additional links ppp bap callback request
(optional).

BAP configuration commands are optional. For information on how to configure BACP/BAP refer
to the Cisco 10S Release 11.3 Dial Solutions Configuration Guide.

Configure X.25 Parameters on the Server

The AO/DI server BRI, PRI, or serial interface must be configured for the X.25 parameters necessary
to run PPP over X.25. Perform the following tasks in interface configuration mode to configure the
interface for X.25 parameters:

Task Command Default
Configure the X.25 address. x25 address address no default value
Set the highest two-way circuit number. x25 htc circuit-number 1024—for X.25
Set the default virtual circuit receive window size.  x25 win packets 2!

Set the default virtual circuit transmit window size.  x25 wout packets 22

1. Thedefaultinput window sizeistypically defined by your network administrator. Cisco |OS-configured window sizes
must be set to match that of the network.

2. The default output window size is typically defined by your network administrator. Cisco 10S- configured window
sizes must be set to match that of the network.

For details and usage guidelines for X.25 configuration parameters, refer to Cisco IOS Release 11.3
W de-Area Networking Configuration Guide and Command reference.
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Supported MIBs and RFCs

Supported MIBs and RFCs

No MIBs are supported by this feature.

This feature supports the following RFCs:

RFC 1598

Note In addition to the above RFC, this feature takes into consideration the “Vendor’'s ISDN
Association (VIA) requirement specification for AO/DI”.

Functional Description

AO/DI functionality is based on the following technology modules:

PPP over X.25 Encapsulation
Multilink PPP Bundle
BACP/BAP

PPP over X.25 Encapsulation

PPP over X.25 is accomplished through the following process:

6
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The X25 map statement on the client side, creates a virtual accessinterface. A virtual access
interface is dynamically created and configured by cloning the configuration from adialer
interface (diaer interface 1, for example).

The diader interface goes into “spoofing” mode and stays in this mode until interesting traffic is
seen.

When interesting traffic is seen, the diaer interface activates the virtual access interface, which
createsthe X.25 SV C. Oncethe SV C is established, PPP negotiation beginsin order to bring up
the line protocol. The client will initiate a call to the remote end server, per the x25 map ppp
command.

When the AO/DI server receives acall intended for its X.25 map statement, the call is accepted
and an event isqueued to the X .25 encapsul ation manager. The encapsul ation manager isan X.25
process that authenticates incoming X.25 calls and AO/DI events, and creates a virtual access
interfacethat clonesthe configuration from thedialer or BRI interface. Figure 2 showsthevirtual
interface creation process.



Multilink PPP Bundle

Figure 2 Creating a Virtual Access Interface
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Multilink PPP Bundle

Multilink offersload balancing, packet fragmentation, and the bandwidth allocation functionality
that iskey to AO/DI structure. The Multilink PPP bundle process is achieved through the following
process:

1 The ppp multilink bap command initiates Multilink PPP and, subsequently, BAP. The virtual
access interface that is created above the X.25 virtual circuit (over the D channel) becomes the
first member link of the Multilink PPP bundle.

2 Theppp multilink idle-link command works in conjunction with the dialer load-threshold
command in order to add additional B channels as needed to boost traffic throughput. When an
additional B channel is added, the first member link enters “receive only” mode, allowing the
link additions. When the higher throughput is no longer needed, the additional B channels are
disconnected and the primary link isthe only link in the bundle, it disengages “receive only”
mode. The X.25 SV C stays active. Figure 3 shows the MLP bundle sequence.

Figure 3 MLP Bundle Creation Sequence
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Configuration Tasks

BACP/BAP

Bandwidth resources are provided by BACP, described in RFC 2125. Once the MLP peers have
successfully negotiated BACP, BAP negotiates bandwidth resourcesin order to support traffic
throughput. BAPisasubset of BACP, and it defines the methods and governing rulesfor adding and
removing links from the bundle for MLP. BACP/BAP negotiations are achieved through the
following process:

1 OncetheMLPsessionisinitiated and BACPisnegotiated over the ML P bundle, the AO/DI client
issues a BAP call request for additional bandwidth.

2 TheAO/DI server respondswith the BAP call response, which contains the phone number of the
B channel to add. B channels are added, as needed, to support the demand for increased traffic
throughput.

3 B channels are disconnected as the traffic load decreases.

Configuration Tasks

Oncethe AO/DI client and server is configured with the necessary PPP, BAP, and X.25 commands,
you can configure the routersto perform AO/DI. In order to configure AO/DI, perform thefollowing
tasks:

® Configure the AO/DI Client
® Configure the AO/DI Server

Configure the AO/DI Client

To configure AO/DI, you must complete the tasks in the following section. The last task, to define
local number peer characteristics, is optional.

® Enable AO/DI on the Interface

® Enablethe AO/DI Interface to Initiate Client Calls
® Enablethe MLP Bundle to Add Multiple Links

® Modify BACP Default Settings (optional)

Enable AO/DI on the Interface

To enable an interface to run the AO/DI client, perform the following task in interface configuration

mode:
Task Command
Enable the AO/DI client on an interface. x25 aodi

Enable the AO/DI Interface to Initiate Client Calls

You must enable the interface to establish a PPP session over the X.25 protocol. The cloning
interface will hold the PPP configuration, which will be cloned by the virtual accessinterfacethat is
created and attached to the X.25 virtual circuit (VC). The cloning interface must also hold the MLP
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Enable the MLP Bundle to Add Multiple Links

configuration that is needed to run AO/DI. To add the X.25 map statement that will enable the PPP
session over X.25, identify the cloning interface, and configure the interface to initiate AO/DI calls,
perform the following task in interface configuration mode:

Task Command

Enable the interface to initiate a PPP session over x25 map ppp x.121-address inter face cloning-interface
the X.25 protocol and remote end mapping.

Enable the MLP Bundle to Add Multiple Links

Once Multilink PPP is enabled and the primary traffic load is reached (based on the

dialer load-threshold value), the ML P bundle will add additional member links (B channels). The
addition of another B channel placesthe first [ink member into “receive-only” mode and subsequent
links are added, as needed. To configure the dialer interface or BRI interface used for cloning
purposes and to place the first link member into receive only mode, perform the following task in
interface configuration mode:

Task Command

Configure the interface to enter “receive-only” ppp multilink idle-link
mode so that MLP links are added as needed.

Modify BACP Default Settings

During BACP negotiation between peers, the called party indicates the number to call for BACP.
This number may bein either anational or subscriber format. A national format indicates that the
phone number returned from the server to the client should contain 10 digits. A subscriber number
format contains 7 digits. To assign a prefix to the phone number that is to be returned, perform the
optional task in interface configuration mode:

Task Command

Specify a primary telephone number prefix for a ppp bap number prefix prefix-number
peer to call for PPP BACP negotiation (optional).

Note The ppp bap number prefix command is not typically required on the server side, asthe
server usually does not initiate callsto the client. This command would only be used on the server
in a scenario where both sides are configured to act as both client and server.

Configure the AO/DI Server

The AO/DI server will receive calls from the remote end interface running AO/DI client and
likewise, must be configured to initiate a PPP session over X.25, allow interface cloning, and be
capable of adding additional linksto the MLP bundle. The interface configured for AO/DI server
relies on the no-outgoing option for the x25 map command to ensure calls are not originated by the
interface. Perform the following tasks to configure the AO/DI server:

® Enablethe Interface to Receive AO/DI Client Calls
® Enablethe MLP Bundle to Add Multiple Links
® Modify BACP Default Settings (optional)
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Configuration Examples

Enable the Interface to Receive AO/DI Client Calls

Configure the x25 map command with the calling client’s X.121 address. This enables the AO/DI
server interface to run a PPP over X.25 session with the configured client. The no-outgoing option
must be set in order to ensure calls do not originate from this interface. To configure an interface for
AO/DI server, perform the following task in interface configuration mode:

Task Command

Enable the interface to initiate a PPP x25 map ppp x.121-address inter face cloning-interface no-outgoing
session over the X.25 protocol and
remote end mapping.

Enable the MLP Bundle to Add Multiple Links

Once Multilink PPP is enabled and the primary traffic load is reached (based on the

dialer load-threshold value), the ML P bundle will add additional member links (B channels). The
addition of another B channel placesthe first [ink member into “receive-only” mode and subsequent
links are added, as needed. To configure the diaer interface or BRI interface used for cloning
purposes and to place the first link member into receive only mode, perform the following task in
interface configuration mode:

Task Command

Configure the interface to enter “receivce-only”  ppp multilink idle-link
mode so that MLP links are added as needed.

Modify BACP Default Settings

During BACP negotiation between peers, the called party indicates the number to call for BACP.
This number may be in either anational or subscriber format. A national format indicates that the
phone number returned from the server to the client should contain 10 digits. A subscriber number
format contains 7 digits. To assign a prefix to the phone number that is to be returned, perform the
optional task in interface configuration mode:

Task Command

Specify that the primary telephone number for a ppp bap number format [national | subscriber]
peer to call isin either anational or subscriber
number format (optional).

Note The ppp bap number prefix command is not typically required on the server side, asthe
server usually does not initiate callsto the client. This command would only be used on the server
in a scenario where both sides are configured to act as both client and server.

Configuration Examples

This section provides the following configuration examples:
® AQ/DI Client Configuration Example
® AQ/DI Server Configuration Example
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AO/DI Client Configuration Example

AO/DI Client Configuration Example

The following example shows BRI interface O configured with the necessary PPP, multilink, and
X.25 commands necessary for the AO/DI client:

hostname Router client
1
ip address-pool local
isdn switch-type basic-5ess
x25 routing
1
interface Ethernet0
ip address 172.21.71.99 255.255.255.0
1
interface BRIO
isdn switch-type basic-5ess
ip address 6.1.1.9 255.0.0.0
encap ppp
dialer in-band
dialer load-threshold 1 either
dialer-group 1
no fair-queue
ppp authentication chap
ppp multilink bap
ppp bap callback accept
ppp bap call request
ppp bap number prefix 91
ppp multilink idle-1link
isdn x25 static-tei 23
isdn x25 dchannel
dialer rotary-group 1
1
interface BRIO:0
no ip address
x25 address 12135551234
x25 aodi
x25 htc 4
x25 win 3
x25 wout 3
x25 map ppp 12135556789 interface brio
1

dialer-1list 1 protocol ip permit

AO/DI Server Configuration Example

The following example shows the configuration for the AO/DI server, which is configured to only
receive calls from the AO/DI client. The configuration uses the command x25 aodi, X25 map ppp
with the no-outgoing option, and ppp bap number for mat, which implementsthe national format.

hostname Router_server
1
ip address-pool local
isdn switch-type basic-5ess
x25 routing
!
interface Ethernet0
ip address 172.21.71.100 255.255.255.0
!
interface BRIO
isdn switch-type basic-5ess
ip address 6.1.1.10 255.0.0.0

encap ppp
dialer in-band
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Command Reference

dialer load-threshold 1 either
dialer-group 1

ppp authentication pap

ppp multilink bap

ppp multilink idle-1link

ppp bap number default 2135550904
ppp bap number format national
ppp bap call accept

ppp bap timeout pending 20
isdn x25 static-tei 23

isdn x25 dchannel

dialer rotary-group 1

1

interface BRIO:0
no ip address

x25 address 12135556789

x25 htc 4

x25 win 3

x25 wout 3

x25 map ppp 12135551234 interface bri0 no-outgoing
1

dialer-list 1 protocol ip permit

Command Reference

This section documents the commands required to configure AO/DI. The existing ppp bap number
and x25 map commands are modified to accept new keywords, which can be used to configure
AO/DI. Only the keyword information that applies to AO/DI configurationsis provided. Existing
keyword options and related commands used with this feature are documented in the Cisco 10S
Release 11.3 command references.

® ppp bap number
ppp multilink idle-link
x25 aodi

X25 map ppp
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ppp bap number

ppp bap number

To specify alocal telephone number that peers can dia to establish a multilink bundle, use the
ppp bap number interface configuration command. To remove a previously configured number,
use the no form of this command.

ppp bap number {default phone-number | secondary phone-number | prefix prefix-number}
no ppp bap number {default phone-number | secondary phone-number |
prefix prefix-number}

ppp bap number {format national | subscriber}
no ppp bap number {format national | subscriber}

Syntax Description

prefix prefix number Prefix number for the PPP BAP phone number.

format national | subscriber Format for the primary phone number to be dialed should be
either national or subscriber where the number of digits assigned
to the number is asfollows:

» 10-digit number for a national format.

» 7-digit number for a subscriber format.

default phone-number Primary (base) phone number for the interface and the number
that can be used for incoming dial calls.

secondary phone-number Telephone number for the second B channel. Appliesonly to BRI
interfaces that have a different number for each B channel or to
dialer interfacesthat are BRIs.

Default
No base number is provided.

Command Mode
Interface configuration

Usage Guidelines

The ppp bap number command first appeared in Cisco 10S Release 11.3.
The prefix and format keywords first appeared in Cisco |0S Release 11.3 T.

Use this command to supply alocal default number to be exchanged between peersin order to
establish amultilink bundle.

Use the prefix keyword on the AO/DI client side to specify what will precede any number dialed to
amultilink peer. Thiscommand is used by the client side for dialing instructions when
communicating with the server. For example, the client issues a call request to the server whereby
the server issues a call response which includes the dialing number the client should use and the
format this number should be in (national or subscriber). The client then dials the number supplied
by the server, preceded by any prefix information contained in the ppp bap number prefix
command. Figure 4 shows an overview about the information exchange between the client and the
server.
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Command Reference

Usetheformat keyword onthe AO/DI server side to specify how many digits should be returned by
BAP. BAP will return the numbers based on either anational or subscriber format. The value that is
returned is preceded by the prefix before dialing occurs. For example, if the format national
keywords are configured, then the national format (which is equivalent to 10 digits) is returned by
BAP (during BAP negotiation) from the server.

Note The ppp bap number prefix and ppp bap number format keyword options cannot be
combined to a single-string command line; they must be entered in two separate command strings.

Figure 4 Client and Server Response Sequence

y
] Call request
Client >

Call response 555-1234
Format

subscriber

DID
9555-1234

Prefix 9

11718

Use the format keyword its used on the server side to specify how many digits should be returned
by BAP. BAPwill return the numbers based on either anational or subscriber format. The value that
isreturned is preceded by the prefix before dialing. For example, if the format national keywords
are configured, then the national format (which isequivalent to 10 digits) isreturned by BAP (during
BACP negotiation), from the server to the client.

This command is applicable on both the dialer interface and the individual physical interfaces.

Examples

In the following example, the AO/DI client uses appp bap prefix value of 9, which indicates that
the dialed number of 5551234 will be preceded by a9. The number that is actually dialed is
95551234. The AO/DI server uses a subscriber format, which indicates that when the client asksthe
server for the numbersto dial, BAP will return 7-digits.

Client router

interface dialerl
ppp bap number prefix 9

Server Router

interface dialerl
ppp bap number format subscriber
ppp bap number default 5555678
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ppp bap number

In the following example, the AO/DI client uses appp bap prefix value of 1, which indicates that
the dialed number of 5551234 will be preceded by a 1. The number that is actually dialed is
19195555678 because the server is using a national format, and BAP therefore, returns 10-digits.

Client router

interface dialerl
ppp bap number prefix 1

Server Router

interface dialerl
ppp bap number format national
ppp bap number default 9195555678
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Command Reference

ppp multilink idle-link

To configure the PPP Multilink bundle so that the first link member entersinto “receive-only” mode
when an additional B channel is added, use the ppp multilink idle-link command. To remove this
functionality, use the no form of this command.

ppp multilink idle-link
no ppp multilink idle-link

Syntax Description
This command has no keywords or arguments.

Default
Multilink idle-link is not set.

Command Mode
Interface configuration

Usage Guidelines
This command first appeared in Cisco |IOS Release 11.3 T.

Use this command to ensure that the primary link in the AO/DI bundle enters “receive-only” mode
as soon asthe first additional B channel is added to the bundle. Additional member links are added
to the Multilink PPP bundle in order to increase traffic throughput and are disconnected once the
traffic load is reduced. During this timeframe, the X.25 SV C remains active. The

dialer load-threshold value determines the traffic threshold limits for the bundle.

Example

The following example configures the interface (dialer interface 1) to add additional linksto the
MLP bundle once the traffic load on the primary link is reached:

interface dialerl
ppp multilink idle-1link
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x25 aodi

x25 aodi

To enable the AO/DI client on an interface, use the x25 aodi interface configuration command. To
remove AQ/DI client functionality, use the no form of this command.

x25 aodi
no x25 aodi

Syntax Description
This command has no arguments or keywords.

Default
AO/DI client is not enabled.

Command Mode
Interface configuration

Usage Guidelines
This command first appeared in Cisco |IOS Release 11.3 T.

Use this command to enable the AO/DI client on an interface.

Example

The following exampl e enables the AO/DI client on the interface running X.25, using the x25 aodi
command:

interface brio

isdn x25 dchannel

isdn x25 static-tei 8

interface bri0:0

x25 aodi

x25 address 12135551234

x25 htc 4

x25 win 3

x25 wout 3

x25 map ppp 12135556789 interface dialer 1

Note Configuring the BRI interface with the isdn x25 dchannel command creates a configurable
interface (bri 0:0) for other necessary X.25 commands. Refer to Cisco |0S Release 11.3 Dial
Solutions Configuration Guide and Command Reference for additional information about this
command.
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Command Reference

X25 map ppp

To enable a PPP session over the X.25 protocol, use the x25 map ppp interface configuration
command. To remove a prior mapping, use the no form of this command.

x25 map ppp x121-addressinterface cloning-interface no-outgoing
no x25 map ppp x121-addressinterface cloning-interface no-outgoing

Syntax Description
x.121 address The X.121 address as follows:
e Client side—The calling number.

¢ Server ssde—The called number.

interface Theinterface to be used for cloning the configuration.
no-outgoing Ensures that the X.25 map does not originate calls.
Default

Disabled

Command Mode
Interface configuration

Usage Guidelines
This command first appeared in Cisco |IOS Release 11.3 T.

Use x25 map ppp command to allow a PPP session to run over X.25.

The interface keyword refers to the interface that will be used to clone the configuration.

Client Example

The following example enables the AO/DI client on the interface and configures the D channel
(BRI interface 0:0) with the x25 map statement in order to allow PPP sessions over X.25
encapsulation with the configured AO/DI server:

interface BRIO:0

x25 address 16193368208
x25 aodi

x25 htc 4
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X25 map ppp

x25 win 3
x25 wout 3
x25 map ppp 16193368209 interface dialer 1

Server Example

The following example enables the AO/DI server to receive calls from the AO/DI client and
configuresthe D channel (BRI0:0) with the x25 map statement which allows PPP sessions over X.25
encapsul ation with the configured AO/DI client:

interface BRIO:0

x25 address 16193368209

x25 htc 4

x25 win 3

x25 wout 3

x25 map ppp 16193368208 interface dialer 1

Note Configuring the BRI interface with the isdn x25 dchannel command creates a configurable
interface (bri 0:0) for other necessary X.25 commands. Refer to Cisco 10S Release 11.3 Dial
Solutions Configuration Guide and Command Reference for additional information about this
command.
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Debug Command

Debug Command

The debug x25 command is revised to add the aodi keyword, which supports the AO/DI feature.
Only the information that applies to debug ppp aodi is provided. Refer to the Cisco 10S Release
11.3 Debug Command Reference for complete debug x25 information.

debug x25 aodi

Usethedebug x25 EXEC command with the aodi keyword to display information about aninterface
running PPP over an X.25 session. To disable debugging output, use the no form of this command.

[no] debug x25 aodi

Syntax Description

aodi Causes the debug x25 command to display AO/DI events and
processing information.

Usage Guidelines
Use this command to debug X.25 connections between a client and server configured for AO/DI.

Use the debug x25 aodi command to display interface PPP events running over an X.25 session.

Sample Display
The examples below show the normal sequence of events for both the client and server sides:

Client Side

Router# debug x25 aodi

PPP-X25: Virtual-Accessl: Initiating AODI call request

PPP-X25: Bringing UP X.25 AODI VC

PPP-X25: AODI Client Call Confirm Event Received

PPP-X25: Cloning interface for AODI is Dil

PPP-X25: Queuing AODI Client Map Event

PPP-X25: Event:AODI Client Map

PPP-X25: Created interface Vi2 for AODI service

PPP-X25: Attaching primary link Vi2 to Dil

PPP-X25: Cloning Vi2 for AODI service using Dil

PPP-X25: Vi2: Setting the PPP call direction as OUT

PPP-X25: Vi2: Setting vectors for RFC1598 operation on BRI3/0:0 VC 0
PPP-X25: Vi2: Setting the interface default bandwidth to 10 Kbps
PPP-X25: Virtual-Access2: Initiating AODI call request

PPP-X25: Bringing UP X.25 AODI VC

PPP-X25: AODI Client Call Confirm Event Received

Server Side

Router# debug x25 aodi

PPP-X25: AODI Call Request Event Received

PPP-X25: Event:AODI Incoming Call Request

PPP-X25: Created interface Vil for AODI service

PPP-X25: Attaching primary link Vil to Dil

PPP-X25: Cloning Vil for AODI service using Dil

PPP-X25: Vil: Setting vectors for RFC1598 operation on BRI3/0:0 VC 1
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debug x25 aodi

PPP-X25: Vil: Setting the interface default bandwidth to 10 Kbps

PPP-X25: Binding X.25 VC 1 on BRI3/0:0 to Vil

Related Commands

debug ppp bap

debug ppp bap negotiation
debug ppp multilink
debug ppp negotiation
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Debug Command

22 Release 11.3(3)T




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


