LLC2 and SDLC Commands

Logical Link Control, type 2 (LLC2) protocol provides connection-oriented service and iswidely used
in LAN environments, particularly among IBM communication systems connected by Token Ring. The
Cisco 10S software supports LL C2 connections over Ethernet, Token Ring, and Fiber Distributed Data
Interface (FDDI).

The LLC2 commands provide operations that support the following features:
» Local acknowledgment in remote source-route bridging (RSRB)
- IBM LAN Network Manager (LNM) support used in source-route bridging (SRB)
« Synchronous Data Link Control (SDLC)/LLC2 Media Translation (SDLLC)
» SO Connection-Mode Network Services (CMNS) running X.25 packets over LLC2

SDLCisused asthe primary Systems Network Architecture (SNA) link-layer protocol for WAN links.
SDL C definestwo types of network nodes: primary and secondary. Primary nodes poll secondary nodes
in apredetermined order. Secondariesthen send if they have outgoing data. When configured as primary
and secondary nodes, routers are established as SDL C stations.

The SDL C commands described in this chapter pertain to routers configured as SDLC stations. Thisis
in contrast to a device configured for SDLC Transport where the router is not configured as an SDLC
station, but acts as an intermediary, passing SDL C frames between two SDL C stations across a
mixed-media, multiprotocol environment.

The SDL C commands support the following features:
e SDLLC SDLC/LLC2 mediatranslation
« SDLC loca acknowledgment for serial tunnel (STUN)-enabled interfaces

Use the commands in this chapter to adjust the LLC2 and SDLC parameters. For LLC2 and SDLC
parameter configuration information and examples, refer to the “Configuring LLC2 and SDLC
Parameters” chapter in the Cisco 10S Bridging and IBM Networking Configuration Guide.
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M encapsulation sdic

encapsulation sdlc

Syntax Description

Defaults

Command Modes

To configure an SDLC interface, use the encapsulation sdlc interface configuration command. To
deactivate the command, use the no form of this command.

encapsulation sdic

no encapsulation sdic

This command has no arguments or keywords.

Disabled

Interface configuration

Command History

Usage Guidelines

Examples

Release Modification

10.3 This command was introduced.

The encapsulation sdlc command must be used to configure an SDL C interface if you plan to
implement DL Sw+ or Frame Relay access support.

SDL C definestwo types of network nodes: primary and secondary. Primary nodes poll secondary nodes
in apredetermined order. Secondariesthen send if they have outgoing data. When configured as primary
and secondary nodes, our routers are established as SDLC stations. Use the sdlc role interface
configuration command to establish the role as primary or secondary.

In the IBM environment, a front-end processor (FEP) is the primary station and establishment
controllers (ECs) are secondary stations. In atypical scenario, an EC may be connected to dumb
terminals and to a Token Ring network at alocal site. At the remote site, an IBM host connects to an
IBM FEP, which can also have links to another Token Ring LAN. Typically, the two sites are connected
through an SDLC leased line.

If arouter isconnected to an EC, it takes over the function of the FEP, and must therefore be configured
asaprimary SDLC station. If the router is connected to a FEP, it takes the place of the EC, and must
therefore be configured as a secondary SDL C station.

The following example configures an SDLC interface;

interface serial 2/6
no ip address
encapsulation sdlc

Related Commands

Command Description

sdicrole Establishes the router to be either a primary or secondary SDLC station.
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encapsulat

Syntax Description

Defaults

Command Modes

encapsulation sdlc-primary

lon sdlc-primary

To configure the router as the primary SDLC station if you plan to configure the SDLLC media
translation feature, use the encapsulation sdic-primary interface configuration command. To
deactivate the command, use the no form of this command.

encapsulation sdlc-primary

no encapsulation sdic-primary
This command has no arguments or keywords.
Disabled

Interface configuration

Command History

Usage Guidelines

Examples

Release Modification

10.0 This command was introduced.

The encapsulation sdlc-primary or encapsulation sdlc-secondary command must be used to
configure an SDL C interface. To use the encapsulation sdlc-primary command, first select the
interface on which you want to enable SDL C. Then establish the router as a primary station. Next,
assign secondary station addresses to the primary station using the sdlc addr ess command.

SDL C definestwo types of network nodes: primary and secondary. Primary nodes poll secondary nodes
in apredetermined order. Secondariesthen send if they have outgoing data. When configured as primary
and secondary nodes, our routers are established as SDLC stations.

In the IBM environment, a front-end processor (FEP) is the primary station and establishment
controllers (ECs) are secondary stations. In atypical scenario, an EC may be connected to dumb
terminals and to a Token Ring network at alocal site. At the remote site, an IBM host connects to an
IBM FEP, which can also have links to another Token Ring LAN. Typically, the two sites are connected
through an SDLC leased line.

If arouter isconnected to an EC, it takes over the function of the FEP, and must therefore be configured
asaprimary SDLC station. If the router is connected to an FEP, it takes the place of the EC, and must
therefore be configured as a secondary SDL C station.

Thefollowing example shows configures serial interface 0 on your router to allow two SDL C secondary
stations to attach through a modem-sharing device (MSD) with addresses C1 and C2:

! enter a global command if you have not already
interface serial 0

encapsulation sdlc-primary

sdlc address cl

sdlc address c2
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M encapsulation sdlc-primary

Related Commands ~ Command Description

encapsulation sdic-secondary Configures the router as a secondary SDLC station if you plan to
configure the SDLL C media translation feature.

sdic address Assigns a set of secondary stations attached to the serial link.
show llc2 Displays the LLC2 connections active in the router.
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encapsulation sdlc-secondary Ml

encapsulation sdlc-secondary

Syntax Description

Defaults

Command Modes

To configure the router as a secondary SDLC station if you plan to configure the SDLLC media
translation feature, use the encapsulation sdlc-secondary interface configuration command. To
deactivate the command, use the no form of this command.

encapsulation sdlc-secondary

no encapsulation sdlc-secondary

This command has no arguments or keywords.

Disabled

Interface configuration

Command History

Usage Guidelines

Examples

Release Modification

10.0 This command was introduced.

An encapsulation sdlc-primary or encapsulation sdlc-secondary command must be used to
configure an SDL C interface. To use the encapsulation sdlc-secondary command, first select the
interface on which you want to enable SDLC. Then establish the router as a secondary station. Next,
assign secondary station addresses to the primary station using the sdlc addr ess command.

SDL C definestwo types of network nodes: primary and secondary. Primary nodes poll secondary nodes
in apredetermined order. Secondariesthen send if they have outgoing data. When configured as primary
and secondary nodes, our devices are established as SDLC stations.

In the IBM environment, a front-end processor (FEP) is the primary station and establishment
controllers (ECs) are secondary stations. In atypical scenario, an EC may be connected to dumb
terminals and to a Token Ring network at alocal site. At the remote site, an IBM host connects to an
IBM FEP, which can also have links to another Token Ring LAN. Typically, the two sites are connected
through an SDLC leased line.

If arouter is connected to an EC, it takes over the function of the FEP, and must therefore be configured
asaprimary SDLC station. If the router is connected to a FEP, it takes the place of the EC, and must
therefore be configured as a secondary SDL C station.

The following example establishes the router as a secondary SDL C station:

interface serial 0
encapsulation sdlc-secondary
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M encapsulation sdic-secondary

Related Commands ~ Command Description

encapsulation sdlc-primary Configures the router as the primary SDLC station if you plan to
configure the SDLL C media translation feature.

sdic address Assigns a set of secondary stations attached to the serial link.
show llc2 Displays the LLC2 connections active in the router.
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llc2 ack-delay-time

llc2 ack-delay-time

To set the amount of time the Cisco |OS software waits for an acknowledgment before sending the next
set of information frames, use the llc2 ack-delay-time internal adapter configuration command. To
revert to the default setting, use the no form of this command.

[1c2 ack-delay-time milliseconds

no llc2 ack-delay-time milliseconds

Syntax Description

Defaults

Command Modes

milliseconds Number of milliseconds the software allows incoming information
frames to stay unacknowledged. The minimum is 1 ms and the
maximum is 60000 ms. The default is 100 ms.

100 ms

Internal adapter configuration

Command History

Usage Guidelines

Examples

Release Modification

10.0 This command was introduced.

Upon receiving an information frame, each LLC2 station starts atimer. If the timer expires, an
acknowledgment will be sent for the frame, even if the llc2 ack-max number of received frames has not
been reached. Experiment with the value of the lIc2 ack-delay-time command to determine the
configuration that balances acknowledgment network overhead and quick response time (by receipt of
timely acknowledgments).

Use this command in conjunction with the llc2 ack-max command to determine the maximum number
of information frames the Cisco | OS software can receive before sending an acknowledgment.

In the following example, the software allows a 100-ms delay before I-frames must be acknowledged:

! enter a global command, if you have not already

interface tokenring 0

! sample ack-max command

1lc2 ack-max 3

! allow a 100 millisecond delay before I-frames must be acknowledged
11lc2 ack-delay-time 100

Attime0, two information frames are received. The IIc2 ack-max amount of three has not been reached,
so nho acknowledgment for these framesis sent. If athird frame, which would force the software to send
an acknowledgment, is not received in 100 ms, an acknowledgment will be sent anyway, because the
[1c2 ack-delay timer expires. At this point, because all frames are acknowledged, the counter for the
ack-max purposes will be reset to zero.
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M 1ic2 ack-delay-time

Related Commands ~ Command Description
[1c2 ack-max Controls the maximum amount of information frames the Cisco |0S
software can receive before it must send an acknowledgment.
show llc2 Displays the LLC2 connections active in the router.
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llc2 ack-max W

llc2 ack-max

To control the maximum amount of information frames the Cisco |OS software can receive before it
must send an acknowledgment, use thellc2 ack-max internal adapter configuration command. To revert
to the default setting, use the no form of this command.

[1c2 ack-max packet-count

no llc2 ack-max packet-count

Syntax Description

Defaults

Command Modes

packet-count Maximum number of packets the software will receive before sending
an acknowledgment. The minimum is 1 packet and the maximum is
255 packets. The default is 3 packets.

3 packets

Internal adapter configuration

Command History

Usage Guidelines

Examples

Release Modification
10.0 This command was introduced.

An LLC2-speaking station can send only a predetermined number of frames before it must wait for an
acknowledgment from the receiver. If the receiver waits until receiving alarge number of frames before
acknowledging any of them, and then acknowledges them all at once, it reduces overhead on the
network.

For example, an acknowledgment for five frames can specify that all five have been received, as
opposed to sending a separate acknowledgment for each frame. To keep network overhead low, make
this parameter as large as possible.

However, some LL C2-speaking stations expect this to be alow number. Some NetBIOS-speaking
stations expect an acknowledgment to every frame. Therefore, for these stations, this number is best set
to 1. Experiment with this parameter to determine the best configuration.

In the following example, the software is configured to receive up to seven frames before it must send
an acknowledgment. Seven frames is the maximum allowed by SNA before areply must be received:

! enter a global command, if you have not already

interface tokenring 0

! receive up to seven frames before sending an acknowledgment
1lc2 ack-max 7

! sample delay-time command

11c2 ack-delay-time 100
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M 1ic2 ack-max

Related Commands ~ Command Description

[lc2 ack-delay-time Sets the amount of time the Cisco |0S software waits for an
acknowledgment before sending the next set of information frames.

Ilc2 local-window Controls the maximum number of information frames the Cisco |0S
software sends before it waits for an acknowledgment.
show llc2 Displays the LLC2 connections active in the router.
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lic2idle-time

lic2 idle-time

To control the frequency of polls during periods of idle time (no traffic), use thellc2 idle-time internal
adapter configuration command. To revert to the default setting, use the no form of this command.

I1c2 idle-time milliseconds

no llc2 idle-time milliseconds

Syntax Description

Defaults

Command Modes

milliseconds Number of ms that can pass with no traffic before the LLC2 station
sends a Receiver Ready frame. The minimum is 1 ms and the maximum
is 60000 ms. The default is 10000 ms.

10000 ms

Internal adapter configuration

Command History

Usage Guidelines

Examples

Release Modification

10.0 This command was introduced.

Periodically, when no information frames are being sent during an LL C2 session, LL C2 stations are sent
a Receiver Ready frame to indicate they are available. Set the value for this command low enough to
ensure atimely discovery of available stations, but not too low, or you will create a network overhead
with too many Receiver Ready frames.

In the following example, the Cisco 10S software waits 20,000 ms before sending a Receiver Ready
(“are you there”) frame:

! enter a global command, if you have not already

interface tokenring 0

! wait 20000 milliseconds before sending receiver-ready frames
1lc2 idle-time 20000

Related Commands

Command Description

[lc2 tbusy-time Controls the amount of time the Cisco | OS software waits until repolling a
busy remote station.

lc2 tpf-time Sets the amount of time the Cisco 10S software waits for afinal response to
apoll frame before resending the poll frame.

show llc2 Displays the LLC2 connections active in the router.
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M 1ic2 local-window

llc2 local-window

To control the maximum number of information frames the Cisco 10S software sends before it waits
for an acknowledgment, use the llc2 local-window internal adapter configuration command. To revert
to the default setting, use the no form of this command.

[Ic2 local-window packet-count

no llc2 local-window packet-count

Syntax Description packet-count Maximum number of packets that can be sent before the software must
wait for an acknowledgment. The minimum is 1 packet and the
maximum is 127 packets. The default is 7 packets.

Defaults 7 packets
Command Modes Internal adapter configuration
Command History Release Modification
10.0 This command was introduced.

Usage Guidelines An LLC2-speaking station can send only a predetermined number of frames before it must wait for an
acknowledgment from the receiver. Set this number to the maximum val ue that can be supported by the
stations with which the router communicates. Setting this value too large can cause frames to be lost,
because the receiving station may not be able to receive all of them.

Examples In the following example, the software will send as many as 30 information frames through Token Ring
interface 1 before it must receive an acknowledgment:
! enter a global command, if you have not already

interface tokenring 1
11c2 local-window 30

Related Commands ~ Command Description
[1c2 ack-max Controls the maximum amount of information frames the Cisco |0S
software can receive before it must send an acknowledgment.
show llc2 Displays the LLC2 connections active in the router.
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lic2 nl

llcan1 W

To specify the maximum size of an |-frame, use thellc2 nl internal adapter configuration command. To

revert to the default setting, use the no form of this command.
[1c2 n1 bytes

nollc2 nl

Syntax Description

Defaults

Command Modes

bytes Maximum size of an I-frame. Thevalidrangeis 1 to 4105 bytes. The default

is 4105 bytes.

The default maximum |-frame size is 4105 bytes.

Internal adapter configuration

Command History

Usage Guidelines

Release Modification

12.2 This command was introduced.

The following example sets the maximum |-frame size to 2057 bytes:

! enter a global command, if you have not already
interface tokenring 1

! maximum I-frame size of 2057 bytes

11c2 nl 2057

Related Commands

Command Description

show llc2 Displays the LLC2 connections active in the router.
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W c2n2

lilc2 n2

To control the amount of times the Cisco |OS software retries sending unacknowledged frames or
repolls remote busy stations, use the |Ic2 n2 internal adapter configuration command. To revert to the
default setting, use the no form of this command.

[Ic2 n2 retry-count

nollc2 n2
Syntax Description retry-count Number of times the software retries operations. The minimum is 1 retry and the
maximum is 255 retries. The default is 8 retries.
Defaults 8 retries
Command Modes Internal adapter configuration
Command History Release Modification
10.0 This command was introduced.

Usage Guidelines An LLC2 station must have some limit to the number of timesit will resend aframe when the receiver
of that frame has not acknowledged it. After the softwareistold that aremote station isbusy, it will poll
again based on the retry-count value. When this retry count is exceeded, the LLC2 station terminates
its session with the other station. Set this parameter to a value that balances between frame checking
and network performance.

Examples In the following example, the software will resend a frame up to four times through Token Ring
interface 1 before it must receive an acknowledgment. Because you generally do not need to change the
retry limit, this example shows you how to reset the limit to the default of 8.

! enter a global command, if you have not already
interface tokenring 1

! retry value of 8

1lc2 n2 8
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liczanz W

Related Commands

Command Description

[lc2 t1-time Controls the amount of time the Cisco | OS software will wait before
resending unacknowledged information frames.

Ilc2 tbusy-time Controls the amount of time the Cisco 10S software waits until repolling a
busy remote station.

[lc2 trej-time Controlsthe amount of timethe Cisco | OS software waits for acorrect frame
after sending a reject command to the remote LL C2 station.

show llc2 Displays the LLC2 connections active in the router.
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W ic2nw

llc2 nw

To increase the window size for consecutive good I-frames received, use the [Ic2 nw internal adapter
configuration command. To revert to the default setting, use the no form of this command.

[1c2 nw window-size-increase

no llc2 nw

Syntax Description

Defaults

Command Modes

window-size-increase Number of frames to increase the window size for consecutive good
I-frames received (0 is disabled). The allowed rangeisfrom 1to 7.
The default is 0.

0 (disabled)

Internal adapter configuration

Command History

Examples

Release Modification
11.0 This command was introduced.
12.1 The allowed range was changed to from 0 to 31.

In the following example, the window size for Token Ring interface 1 isincreased by 1 frame when
consecutive good |-frames are received:

! enter a global command, if you have not already
interface tokenring 1
! increase window size by 1

1lc2 nw 1
Related Commands ~ Command Description
show llc2 Displays the LLC2 connections active in the router.
Ilc2 rnr-activated Invokes dynamic windowing logic for alink station when the router receives

an RNR from the remote link station.
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llc2 recv-window W

llc2 recv-window

To control the number of frames in the receive window, use the lIc2 recv-window internal adapter
configuration command. To revert to the default setting, use the no form of this command.

I1c2 recv-window frame-count

no llc2 recv-window

Syntax Description frame-count Specifies the number of frames in the receive window. The default is 7.
Defaults 7 frames
Command Modes Internal adapter configuration
Command History Release Modification
11.0 This command was introduced.
Examples In the following example, the receive window for Token Ring interface 1 contains 11 frames:

! enter a global command, if you have not already
interface tokenring 1

! 11 frames in the receive window

1lc2 recv-window 11

Related Commands ~ Command Description

show llc2 Displays the LLC2 connections active in the router.
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llc2 rnr-activated

To invoke dynamic windowing logic for alink station when the router receives an RNR from the remote
link station, use the Ilc2 rnr-activated internal adapter configuration command. To disable dynamic
windowing logic, use the no form of this command.

[lc2 rnr-activated

no llc2 rnr-activated

Syntax Description ~ This command has no arguments or keywords.

Defaults Disabled
Command Modes Internal adapter configuration
Command History Release Modification
12.1 This command was introduced.

Usage Guidelines The Ilc2 nw command must be enabled before the llc2 rnr-activated command can be configured.

Examples In the following example, the llc2n rnr-activated command is enabled on Adapter 0 4000.cafe.0000:

interface Channel4/2
max-1llc2-rcvbuffs 750
lan TokenRing 12
source-bridge 16 1 500
adapter 0 4000.cafe.0000

1lc2 Nw 31

1lc2 rnr-activated
adapter 1 4000.cafe.0001

Related Commands ~ Command Description
l1c2 nw Increases the window size for consecutive good I-frames received.
max-llc2-rcvbuffs Configures the number of receive DMA buffers that are used by the LLC2

stack on the CIP/XCPA.
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llc2 send-window Il

llc2 send-window

To control the number of frames in the send window, use the Ilc2 send-window internal adapter
configuration command. To revert to the default setting, use the no form of this command.

I1c2 send-window frame-count

no ll¢c2 send-window

Syntax Description frame-count Specifies the number of frames in the send window. The default is 7.
Defaults 7 frames
Command Modes Internal adapter configuration
Command History Release Modification
11.0 This command was introduced.
Examples In the following example, the send window for Token Ring interface 1 contains 11 frames:

! enter a global command, if you have not already
interface tokenring 1

! 11 frames in the send window

1lc2 send-window 11

Related Commands ~ Command Description

show llc2 Displays the LLC2 connections active in the router.
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lic2 t1-time

To control the amount of time the Cisco 10S software will wait before resending unacknowledged
information frames, use the llc2 t1-time internal adapter configuration command. To revert to the
default setting, use the no form of this command.

[1c2 t1-time milliseconds

no llc2 t1-time milliseconds

Syntax Description milliseconds Number of milliseconds the software waits before resending
unacknowledged information frames. The minimum is 1 ms and the
maximum is 60000 ms. The default is 1000 ms.

Defaults 1000 ms
Command Modes Internal adapter configuration
Command History Release Modification
10.0 This command was introduced.

Usage Guidelines Use this command in conjunction with thellc2 n2 command to provide a balance of network monitoring
and performance. Ensure that enough time is allowed to account for the round trip between the router
and its LL C2-speaking stations under heavy network loading conditions.

Examples In the following example, the software will wait 4000 ms before resending an unacknowledged frame
through Token Ring interface 2:

! enter a global command, if you have not already

interface tokenring 2

! wait 4000 milliseconds before retransmitting a frame through tokenring 2
1lc2 tl-time 4000

Related Commands Command Description

[lc2 n2 Controls the number of times the Cisco |OS software retries sending
unacknowledged frames or repolls remote busy stations.

lc2 tpf-time Sets the amount of time the Cisco 10S software waits for afinal response to
apoll frame before resending the poll frame.

[lc2 xid-retry-time Sets the amount of time the Cisco |OS software waits for areply to XID
frames before dropping the session.

show llc2 Displays the LLC2 connections active in the router.
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llc2 tbusy-time

To control the amount of time the Cisco 10S software waits until repolling a busy remote station, use
thellc2 tbusy-timeinternal adapter configuration command. To revert to the default setting, use the no
form of this command.

[1c2 tbusy-time milliseconds

no llc2 tbusy-time milliseconds

Syntax Description milliseconds Number of ms the software waits before repolling a busy remote station.
The minimum is 1 ms and the maximum is 60000 ms. The default is 9600
ms.

Defaults 9600 ms

Command Modes

Internal adapter configuration

Command History

Usage Guidelines

Examples

Release Modification
10.0 This command was introduced.

An LLC2 station has the ability to notify other stationsthat it is temporarily busy, so the other stations
will not attempt to send any new information frames. The frames sent to indicate thisare called Receiver
Not Ready (RNR) frames. Change the value of this parameter only to increase the value for

L L C2-speaking stations that have unusually long busy periods before they clear their busy status.
Increasing the value will prevent the stations from timing out.

In the following example, the software will wait up to 12,000 ms before attempting to poll a remote
station through Token Ring interface O to learn the station’s status:

! enter a global command, if you have not already

interface tokenring 0

! wait 12000 milliseconds before polling a station through tokenring 0
11lc2 tbusy-time 12000

Related Commands

Command Description

[lc2 n2 Controls the number of times the Cisco |OS software retries sending
unacknowledged frames or repolls remote busy stations.

lIc2 idle-time Controls the frequency of polls during periods of idle time (no traffic).

show llc2 Displays the LLC2 connections active in the router.
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W lic2 tpf-time

lic2 tpf-time

To set the amount of time the Cisco 10S software waits for a final response to a poll frame before
resending the poll frame, use the llc2 tpf-timeinternal adapter configuration command. To revert to the
default setting, use the no form of this command.

[lc2 tpf-time milliseconds

no llc2 tpf-time milliseconds

Syntax Description

Defaults

Command Modes

milliseconds Number of ms the software waits for afinal responseto a poll frame before
resending the poll frame. The minimum is 1 ms and the maximum is 60000
ms. The default is 1000 ms.

1000 ms

Internal adapter configuration

Command History

Usage Guidelines

Examples

Release Modification

10.0 This command was introduced.

When sending a command that must receive aresponse, a poll bit is sent in the frame. Thisis the
receiving station’s clue that the sender is expecting some response from it, be it an acknowledgment of
information frames or an acknowledgment of more administrative tasks, such as starting and stopping
the session. Once a sender gives out the poll bit, it cannot send any other frame with the poll bit set until
the receiver replies with a frame containing afinal bit set. If the receiver is faulty, it may never return
the final bit to the sender. Therefore, the sender could be waiting for areply that will never come. To
avoid thisproblem, when apoll-bit-set frameis sent, atransmit-poll-frame (TPF) timer is started. If this
timer expires, the software assumes that it can send another frame with a poll bit.

Usually, you will not want to change this value. If you do, the value should be larger than the T1 time,
set with the llc2 t1-time command. The T1 time determines how long the software waits for receipt of
an acknowledgment before sending the next set of frames.

While you generally will not want to change the transmit-poll-frame time, this example sets the TPF
time to 3000 ms. Because the TPF time should be larger than the LLC2 T1 time, this example shows
the TPF time as double the LLC2 T1 time.

! enter a global command, if you have not already

interface tokenring 0

! send a poll bit set through tokenring 0 after a 3000 ms delay

11lc2 tpf-time 3000

! wait 1500 milliseconds for an acknowledgment before resending I-frames
11lc2 tl-time 1500
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Related Commands

Command Description

lIc2 idle-time Controls the frequency of polls during periods of idle time (no traffic).

llc2 n2 Controls the number of times the Cisco 10S software retries sending
unacknowledged frames or repolls remote busy stations.

[lc2 t1-time Controls the amount of time the Cisco |0S software will wait before
resending unacknowledged information frames.

show llc2 Displays the LLC2 connections active in the router.

Cisco 10S Bridging and IBM Networking Command Reference, Volume 1 of 2
B1R-443



LLC2 and SDLC Commands |

W lic2 trej-time

lic2 trej-time

To control the amount of time the Cisco 10S software waits for a correct frame after sending a reject
command to the remote LLC2 station, use the lIc2 tregj-time internal adapter configuration command.
To revert to the default setting, use the no form of this command.

[Ic2 trej-time milliseconds

no llc2 trej-time milliseconds

Syntax Description milliseconds Number of milliseconds the software waits for aresend of arejected frame
before sending areject command to the remote station. The minimum is 1
ms and the maximum is 60000 ms. The default is 3200 ms.

Defaults 3200 ms
Command Modes Internal adapter configuration
Command History Release Modification
10.0 This command was introduced.

Usage Guidelines When an LLC2 station sends an information frame, a sequence number isincluded in the frame. The
LLC2 station that receives these frames will expect to receive them in order. If it does not, it can reject
aframe and indicate which frame it is expecting to receive instead. Upon sending a reject, the LLC2
station starts areject timer. If the frames are not received before this timer expires, the session is
disconnected.

Examples In the following example, the software will wait up to 1000 ms to receive a previously rejected frame
before resending its reject message to the station that sent the frame:

! enter a global command, if you have not already

interface tokenring 0

! wait 1000 milliseconds before resending a reject message through tokenring 0
1lc2 trej-time 1000

Related Commands Command Description
[lc2 n2 Controls the number of times the Cisco |OS software retries sending
unacknowledged frames or repolls remote busy stations.
show llc2 Displays the LLC2 connections active in the router.
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llc2 xid-neg-val-time

To control the frequency of exchange of identification (XID) transmissions by the Cisco |OS software,
use the llc2 xid-neg-val-tim internal adapter configuration command. To revert to the default setting,
use the no form of this command.

[1c2 xid-neg-val-time milliseconds

no llc2 xid-neg-val-time milliseconds

Syntax Description

Defaults

Command Modes

milliseconds Number of ms after which the software sends XID frames to other
LL C2-speaking stations. The minimum is 0 ms and the maximum is 60000
ms. The default is 0 ms.

Oms

Internal adapter configuration

Command History

Usage Guidelines

Examples

Release Modification

10.0 This command was introduced.

Do not change the IIc2 xid-neg-val-time parameter unless requested by your technical support
representative.

L L C2-speaking stations can communicate X1D frames to each other. These framesidentify the stations
at a higher level than the MAC address and also can contain information about the configuration of the
station. These frames are typically sent only during setup and configuration periods when it is deemed
that sending them is useful. The greatest frequency at which thisinformation istransferred is controlled
by this timer.

The following example shows how to reset the frequency of XI1D transmissions to the default of
O ms:

! enter a global command, if you have not already
interface tokenring 0

! set the frequency of XID transmissions to 0
11lc2 xid-neg-val-time 0

Related Commands

Command Description

[lc2 xid-retry-time Sets the amount of time the Cisco |0S software waits for areply to X1D
frames before dropping the session.

show llc2 Displays the LLC2 connections active in the router.
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llc2 xid-retry-time

To set the amount of time the Cisco |OS software waits for areply to exchange of identification (X1D)
frames before dropping the session, use the llc2 xid-retry-time internal adapter configuration
command. To revert to the default setting, use the no form of this command.

[Ic2 xid-retry-time milliseconds

no llc2 xid-retry-time milliseconds

Syntax Description milliseconds Number of ms the software waits for areply to XID frames before
dropping a session. The minimum is 1 ms and the maximum is
60000 ms. The default is 60000 ms.

Defaults 60000 ms
Command Modes Internal adapter configuration
Command History Release Modification
10.0 This command was introduced.

Usage Guidelines Set this value greater than the value of the T1 time, or the time the software waits for an
acknowledgment before dropping the session. T1 timeis set with the llc2 t1-time command.

Examples The following example sets the software to wait up to 60,000 ms for areply to XID frames it sent to
remote stations (which resets the value to its default):

! enter a global command, if you have not already
interface tokenring 0

! wait 60000 milliseconds for a reply to XID frames
1lc2 xid-retry-time 60000

Related Commands Command Description

llc2 t1-time Controls the amount of time the Cisco 10S software will wait before
resending unacknowledged information frames.

Ilc2 xid-neg-val-time  Controls the frequency of XID transmissions by the Cisco 10S software.

show llc2 Displays the LLC2 connections active in the router.
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max-llc2-rcvbuffs

To configure the number of receive DMA buffers that are used by the LLC2 stack on the CIP/XCPA,
use the max-llc2-rcvbuffsinternal adapter configuration command. Use the no form of this command
to revert to the default setting.

max-llc2-rcvbuffs buffers

no max-llc2-rcvbuffs buffers

Syntax Description buffers The number of receive DMA buffers that are used by the LLC2
stack onthe CIP/XCPA. Theallowed rangeisfrom 500 to 1250in
multiples of 50. The default is 500.

Defaults 500 buffers
Command Modes Virtual interface configuration
Command History Release Modification
121 This command was introduced.
Examples The following example configures the max-Ilc2-rcvbuffs for 750 buffers on Channel interface 4/2:

interface Channel4/2
max-1llc2-rcvbuffs 750
lan TokenRing 12
source-bridge 16 1 500
adapter 0 4000.cafe.0000

1lc2 Nw 31

11lc2 rnr-activated
adapter 1 4000.cafe.0001

Related Commands Command Description
[1c2 nw Increases the window size for consecutive good |-frames received.
Ilc2 rnr-activated Invokes dynamic windowing logic for alink station when the router receives

an RNR from the remote link station.
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sdlc address

To assign a set of secondary stations attached to the serial link, use the sdlc address interface
configuration command. To remove an assigned secondary station use the no form of this command.

Toassignthe IBM reserved address ff as anon-broadcast valid local address, configure the sdlc addr ess
interface configuration command with a hexbyte value of ff and specify the ack-mode option. To
deactivate, use the no form of this command.

sdlc addr ess hexbyte [echo] [ack-mode] [xid-poll] [switched] [seconly] [xid-passthru] [passive]

[K number]

no sdlc addr ess hexbyte [echo] [ack-mode] [xid-poll] [switched] [seconly] [xid-passthru]
[passive] [K number]

Syntax Description

hexbyte

Hexadecimal number (base 16) that indicates the address of the serial link.
Therangeis1to ff. If ff is configured, the ack-mode option must be
specified.

echo

(Optional) Treats non-echo and echo SDL C addresses as the same address.

ack-mode

(Optional) Supports applications that require local termination of an SDLC
connection with address FF. This option should be used only if you use the
SDLC address ff as aregular (not a broadcast) address.

xid-poll

(Optional) Configures the router to send a null X1D to the Token
Ring-attached host device. This tells the host device to start the session.

switched

(Optional) Configuresthe router to send an exchange identification (XID) to
an SDL C attached device. When the device answers, then a proxy XID is
sent to the peer.

seconly

(Optional) Eliminates the need for counting PU4 lines on the Network
Control Program (NCP) to determine the correct poll address. Since the
router is always secondary, when seconly is coded, the polling address will
be determined by the router.

xid-passthru

(Optional) Allows the router to pass the (X1D) through the interface in both
the host and end device's direction.

passive

(Optional) Causesthe router to wait before sending a SNRM until it receives
an XID from the host. This keyword isvalid only when the role is primary,
and it requires the sdic partner command with keyword inbound specified.

K number

(Optional) Specifies the maximum number of information frames (I-frames)
that a router can send before it expects an acknowledgment from the end
device. The minimum window-size is 1 and the maximum sizeis 7. The
default is 7.

Defaults

Command Modes

No secondary stations are assigned.

Interface configuration
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Command History Release Modification
10.0 This command was introduced.
11.0 The SDLC address ack-mode option was introduced.
11.3 The command was modified to include the switched, passive, xid-poll, and
xid-passthru options.
11.3(T) The command was modified to include the seconly option.
12.1(5T The sdlc address and sdlc address ff ack-mode commands were combined. The

K option was added.

Usage Guidelines Before you can use this command, you must first specify the encapsulation on the interface on which
you want to enable SDL C; then, establish the router link station role. Next, assign secondary station
addresses using the sdlc addr ess command. The addresses are given one per line in hexadecimal
(base 16).

The sdlc address ff ack-mode command is used to support applications that require local termination
on an SDL C connection with address ff. This command should be used only if you use the SDLC
address ff as aregular (not a broadcast) address.

The optional keyword echoisvalid only for TG interfaces. When you use the echo keyword, hexbyteis
the non-echo SDLC address.

The optional keyword passive is valid only when the role is primary. When you use the passive
keyword, the sdic partner command is required with keyword inbound specified.

Examples The following example shows how to configure serial interface O with two SDL C secondary stations
attached to it through a modem-sharing device with addresses C1 and C2:

interface serial 0
encapsulation sdlc
sdlc role primary
sdlc address cl
sdlc address c2

Related Commands Command Description
encapsulation sdlc Configures an SDLC interface.

encapsulation sdlc-primary Configures the router as the primary SDLC station if you plan to
configure the SDLL C media translation feature.

encapsulation sdlc-secondary Configures the router as a secondary SDLC station if you plan to
configure the SDLL C media translation feature.

show llc2 Displays the LLC2 connections active in the router.

stun route address tcp Specifies TCP encapsul ation and optional ly establishes SDLC local
acknowledgment (SDLC transport) for STUN.

sdicrole Establishes arouter to be either a primary or secondary SDLC
station.
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sdlc dte-timeout

To adjust the amount of time a data terminal equipment (DTE) interface waits for the data
circuit-terminating equipment (DCE) to assert a Clear To Send (CTS) signal before dropping a Request
To Send (RTS), use the sdic dte-timeout interface configuration command. To revert to the default
setting, use the no form of this command.

sdlc dte-timeout unit

no sdlc dte-timeout unit

Syntax Description unit Timeout wait interval in microseconds. Thevalid rangeis 10 to 64000. Each
unit is approximately 5 microseconds. The default is 10 units
(approximately 50 microseconds).

Defaults 10 units (approximately 50 microseconds)
Command Modes Interface configuration
Command History Release Modification
10.0 This command was introduced.

Usage Guidelines Use this command on an interface that is in half-duplex mode and that has been configured for DTE.

Examples The following example sets the amount of time that the DTE waits for the DCE to assert aCTS to
100 units (approximately 500 microseconds):

sdlc dte-timeout 100

Related Commands Command Description

half-duplex Specifies half-duplex mode on an SDLC interface or on the FDDI
full-duplex, single-mode port adapter and FDDI full-duplex, multimode port
adapter on the Cisco 7200 series and Cisco 7500 series routers.

half-duplex timer Tunes half-duplex timers.
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sdic frmr-disable

To indicate that secondary stations on a particular serial link do not support Frame Rejects (FRMRS) or
error indications, use the sdlc frmr-disable interface configuration command. To specify that the
secondary station does support FRMRs, use the no form of this command.

sdlc frmr-disable

no sdlc frmr-disable

Syntax Description ~ This command has no arguments or keywords.

Defaults Support of FRMRs or error indications
Command Modes Interface configuration
Command History Release Modification
10.0 This command was introduced.

Usage Guidelines FRMRs are error indications that can be sent to an SDLC station indicating that a protocol error has
occurred. Not all SDLC stations support FRMRs. If this command is enabled, when the Cisco 10S
software receives an error, it drops the line by sending a disconnect request to the remote station.

Examples In the following example, the software is set to drop the serial line when it receives a protocol error:

interface serial 0
sdlc frmr-disable

Related Commands ~ Command Description

show llc2 Displays the LLC2 connections active in the router.
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sdic holdg

To control the maximum number of packets that can be held in a buffer before being sent to aremote
SDLC station, use the sdic holdq interface configuration command. To revert to the default setting, use
the no form of this command.

sdlc holdq address queue-size

no sdic holdg address queue-size

Syntax Description

Defaults

Command Modes

address SDL C address for which you are specifying a queue size.

gueue-size Local send window size. The minimum is 1 packet. No maximum value has been
established. The default is 200 packets.

200 packets

Interface configuration

Command History

Usage Guidelines

Examples

Release Modification

10.0 This command was introduced.

Thiscommand is particularly useful withthe SDLL Cfeaturethat allows an LL C2-speaking SNA station
on a Token Ring to communicate with an SDL C-speaking SNA station on a serial link. Frame sizes and
window sizes on Token Rings are often much larger than those acceptable for serial links. The fact that
serial links are often much slower than Token Rings often makes this problem worse. Therefore,
temporary backlogs can exist in periods of high data transfer from the Token Ring station to the serial
station. A buffer creates a holding place for backlogged frames waiting tobe sent on the serial link. This
command is specified for each SDLC address, and therefore, for each SDLC secondary station on the
serial link.

The following example shows how to change the output hold queue Iength to 30 frames on an SDLC
station of address C1 off serial interface O:

interface serial 0
encapsulation sdlc-primary
sdlc address cl
sdlc holdg cl 30

Related Commands

Command Description

show llc2 Displays the LLC2 connections active in the router.
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sdick I

To set the window size in order to control the maximum number of information frames the Cisco |OS
software sends before it must stop sending and wait for an acknowledgment from the receiving router,
use the sdlc k interface configuration command. To revert to the default setting, use the no form of this
command.

sdlc k window-size

no sdlc k window-size

Syntax Description

Defaults

Command Modes

window-size Local send window size. The minimum is 1 frame. The maximum is
7 frames, which is the default.

7 frames

Interface configuration

Command History

Usage Guidelines

Examples

Release Modification
10.0 This command was introduced.

When the Cisco 10S software is communicating with SDLC, it must have a parameter that controls the
maximum number of information frames it will send before it must stop sending and wait for an
acknowledgment. The k parameter controls this window of acceptable frames. Use this command in
conjunction with the sdlc n1 command to create a balance between frame checking and network
performance.

In the following example, the software can send up to five frames before it must receive an
acknowledgment:

! enter a global command, if you have not already
interface tokenring 0
Isend up to 5 frames, then wait for acknowledgment

sdlc k 5
Related Commands Command Description
sdlc nl Controls the maximum size of an incoming frame.
show llc2 Displays the LLC2 connections active in the router.
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sdic line-speed

To enable adaptive SDLC T1, use the sdlc line-speed interface configuration command. To deactivate
the command, use the no form of this command.

sdlc line-speed rate

no sdic line-speed rate

Syntax Description

Defaults

Command Modes

rate Clock rate in bits per second.

No default rate

Interface configuration

Command History

Usage Guidelines

Examples

Release Modification

10.0 This command was introduced.

This feature is used to calculate the adjusted SDLC T1 value. The adjusted T1 is used to compensate

for the delay between the time the system software passes a packet to the microcode, and the time the
packet is actually sent out on the line. For a DCE device, this should be equal to the clock rate on the
interface. For a DTE device, it should be equal to the clock rate on the DCE device to which the DTE
is connected.

In the following example, the SDLC line-speed rate is set to rate:

sdlc line-speed rate

Related Commands

Command Description

sdlc n2 Determines the number of times that the Cisco | OS software resends aframe
before terminating the SDL C session.

sdlctl Controls the amount of time the Cisco |0S software waits for an

acknowledgment to a frame or sequence of frames.
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sdicni W

To control the maximum size of an incoming frame, use the sdic n1 interface configuration command.
To revert to the default setting, use the no form of this command.

sdlc n1 bit-count

no sdlc n1 bit-count

Syntax Description

Defaults

Command Modes

bit-count Number indicating bit size. Frames that exceed this size are rejected. The
minimum is1 bit. The maximum val ue depends on the configured maximum
MTU value for the interface.

12000 bits

Interface configuration

Command History

Usage Guidelines

Examples

Release Modification

10.0 This command was introduced.

Use with the sdic k command to reduce network overhead while continuing to check the sending of
frames.

The formula for determining the maximum allowed value for the bit-count argument is the maximum
MTU value of the interface + 2 bytes (for the SDLC header) multiplied by 8 (to convert from bytes to
bits). For example, if the maximum MTU of the interface is 1500 bytes, then the largest value for the
bit-count argument is (1500+2)* 8=12016 bits. Usually, the default maximum MTU size is 1500 bytes,
but it can be configured as high as 18000 bytes.

In the following example, the Cisco |OS software rejects frames larger than 10,000 bits:

interface serial 0
sdlc nl 10000

Related Commands

Command Description

sdic k Setsthewindow sizein order to control the maximum number of information
framesthe Cisco | OS software sends before it must stop sending and wait for
an acknowledgment from the receiving router

show llc2 Displays the LLC2 connections active in the router.
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sdlc n2

To determine the number of times that the Cisco |OS software resends a frame before terminating the
SDL C session, use the sdlc n2 interface configuration command. To revert to the default setting, use
the no form of this command.

sdlc n2 retry-count

no sdic n2 retry-count

Syntax Description retry-count Number of retry attempts. When this number is exceeded, the SDL C station
terminates its session with the other station. The minimum is 1 and the
maximum is 255. The default is 20 retries.

Defaults 20 retries
Command Modes Interface configuration
Command History Release Modification
10.0 This command was introduced.

Usage Guidelines Use with the sdic t1 command to reduce network overhead while continuing to check the sending of
data.

Examples In the following example, the software is set to drop an SDLC station after five unsuccessful attempts
to receive an acknowledgment for a frame:

interface serial 0

sdlc n2 5
Related Commands ~ Command Description
sdictl Controls the amount of time the Cisco 10S software waits for an
acknowledgment to a frame or sequence of frames.
show llc2 Displays the LLC2 connections active in the router.
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To specify the destination address with which an LLC session is established for the SDLC station, use
the sdlc partner interface configuration command. To cancel the configuration, use the no form of this

command.

sdic partner

sdlc partner mac-address sdlc-address {inbound | outbound}

no sdlc partner mac-address sdlc-address {inbound | outbound}

Syntax Description

Defaults

Command Modes

mac-address

The 48-bit Media Access Control (MAC) address of the Token Ring host.

sdlc-address

SDL C address of the serial devicethat will communicate with the Token Ring
host. The valid rangeis 1 to FE.

inbound

Prevents the router from sending proxy XIDs to the remote end station on
behalf of the station specified. The remote end station must initiate the
connection. When the router is configured for SDLC role secondary, the
default isinbound (the router does not send proxy XIDs until it is polled).

The inbound keyword is required if you want the router to wait before
sending an SNRM until it receives an XD from the host. See the passive
keyword on the sdlc address command for more details.

outbound

Causesthe router to send proxy XIDsto the partner end station. If the remote
end station responds, then (for PU 2.1 local devices) aNULL XID is sent on
the SDLC line. The default behavior for SDLC role primary is outbound, and
for SDLC role secondary is inbound.

No partner is defined.

Interface configuration

Command History

Usage Guidelines

Release Modification
11.0 This command was introduced.
11.2 The following keywords were added:

« inbound
« outbound

The inbound keyword prevents unwanted messages on the host operator console from inbound XID’s
to inactive VTAM Switched Major Nodes. It directs SDL C to not send Test or XD frames to the host,
FEP, or 3172 even after the connection to a downstream PU2 is complete. The inbound keyword is
required for System88 support.
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Examples The following exampl e establishes the correspondence between an SDLC and QL L C connection:

sdlc partner 1000.5aed.1f53 d2 inbound outbound

Related Commands Command Description
encapsulation sdlc Configures an SDLC interface.
sdlc address Assigns a set of secondary stations attached to the serial link.
sdlc dlsw Attaches SDLC addresses to DL Sw+.
sdlc vmac Configures a MAC address for the serial interface.
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sdlc poll-limit-value

To control how many times a single secondary station can be polled for input before the next station
must be polled, use the sdic poll-limit-value interface configuration command. To revert to the default
setting, use the no form of this command.

sdlc poll-limit-value count

no sdlc poll-limit-value count

Syntax Description count Number of times the Cisco |OS software can poll one secondary station
before proceeding to the next station. The valid range is 1 through 10. The
default is 1.
Defaults 1time
Command Modes Interface configuration
Command History Release Modification
10.0 This command was introduced.

Usage Guidelines Asistypical for the primary station of an SDL C connection, if asecondary station sendsitsfull possible
window of input to the primary router or access server, the Cisco | OS software immediately will re-poll
the same secondary for more datain an attempt to capture the complete transaction at one time. The
sdlc poll-limit-value command indicates how many times this can happen before the next station in the
poll loop must be polled.

Increasing the value allows for smoother transaction processing but can delay polling of other stations
or giving output to other stations.

Examples The following exampl e specifies that the router can be polled two times before the next station in the
poll list must be polled:

! enter a global command, if you have not already

interface serial 4

no ip address

! use stun encapsulation

encapsulation stun

! establish stun group 4 on interface serial 4

stun group 4

stun sdlc-role primary

! poll the router up to two times before polling the next station
sdlc poll-limit-value 2
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Related Commands ~ Command Description
sdlc poll-pause-timer  Controls how long the Cisco | OS software pauses between sending each poll
frame to secondary stations on a single serial interface.

show llc2 Displays the LLC2 connections active in the router.
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sdlc poll-pause-timer

To control how long the Cisco 10S software pauses between sending each poll frame to secondary
stationson asingle serial interface, use the sdic poll-pause-timer interface configuration command. To
revert to the default setting, use the no form of this command.

sdlc poll-pause-timer milliseconds

no sdlc poll-pause-timer milliseconds

Syntax Description milliseconds Number of ms that the software waits before sending the poll frame to a
single serial interface. Thisisanumber in the range 1 to 10000. The default
is10 ms.

Defaults 10 ms

Command Modes Interface configuration

Command History Release Modification

10.0 This command was introduced.

Usage Guidelines Asistypical for the primary station of an SDLC connection, the software generates polls periodically
to each of the secondary stations to solicit their input. After polling each station on a single serial
interface, the software will pause before beginning to poll the next station.

Because the secondaries cannot send data until they are polled, increasing this timer can increase
response time to the users. However, making this parameter too small can flood the serial link with
unneeded polls and require the secondary stations to spend wasted CPU time processing them.

Examples In the following example, the software pauses 2000 ms before sending a series of poll frames through
serial interface 4:

! enter a global command, if you have not already
interface serial 4
no ip address
! use STUN encapsulation
encapsulation stun
! establish stun group 4 on interface serial 4
stun group 4
|
stun sdlc-role primary
! wait 2000 milliseconds before sending each series of poll frames
sdlc poll-pause-timer 2000
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Related Commands ~ Command Description

sdlc poll-limit-value  Controls how many times a single secondary station can be polled for input
before the next station must be polled.

show llc2 Displays the LLC2 connections active in the router.
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sdlc poll-wait-timeout

To specify theinterval the Cisco 10S software will wait for pollsfrom a primary node before timing out
that connection when the router has been configured for local acknowledgment and some form of SDLC
communication (SDLLC or STUN, for example), use the sdlc poll-wait-timeout interface
configuration command. To revert to the default setting, use the no form of this command.

sdlc poll-wait-timeout milliseconds

no sdlc poll-wait-timeout milliseconds

Syntax Description

Defaults

Command Modes

milliseconds Number of milliseconds the software will wait for a poll from the primary
station before timing out the connection to the primary station. The
minimum is 10 ms and the maximum is 64000 ms. The default is 10000 ms.

10000 ms

Interface configuration

Command History

Usage Guidelines

Examples

Release Modification
10.0 This command was introduced.

This command can be used on an interface that has been configured as a secondary node, but is not to
be used on an interface that has been configured as a primary node.

In alocally acknowledged multidrop environment, the polls the primary node sends to the router can be
delayed because the primary node is busy polling other secondary nodes. In such situations, this
command can be used to extend the timeout, thus reducing the likelihood the Cisco | OS software times
out the connection to the primary node.

The following example specifies that the local software will wait an interval of 63,000 ms for a poll
from a primary station before timing out:

! sample stun peer-name global command

stun peer-name 150.136.134.86

! sample protocol-group command

stun protocol-group 4 sdlc

|

interface serial 0

| sample ip address command
no ip address

! sample encapsulation stun command
encapsulation stun

! place interface serial0 in previously defined STUN group 4
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stun group 4

! must enter the next command to use the sdlc poll-wait-timeout command
stun sdlc-role secondary

! set timeout period for polls from primary station to 63000 milliseconds.
sdlc poll-wait-timeout 63000

! 1list the addresses of the sdlc stations on the link

sdlc address C1

sdlc address C2

! provide stun route command

stun route address C2 tcp 150.136.134.58

stun route address Cl tcp 150.136.134.58

Related Commands ~ Command Description

sdic poll-limit-value  Controls how many times a single secondary station can be polled for input
before the next station must be polled.

sdlc poll-pause-timer  Controls how long the Cisco | OS software pauses between sending each poll
frame to secondary stations on a single serial interface.
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sdlc gllc-prtnr

To establish correspondence between an SDLC and QL L C connection, usethe sdic gllc-prtnr interface

configuration command. To deactivate the command, use the no form of this command.
sdlc gllc-prtnr virtual-mac-address sdlc-address

no sdic gllc-prtnr virtual-mac-address sdic-address

Syntax Description

Defaults

Command Modes

virtual-mac-address The virtual Media Access Control (MAC) address in the form h.h.h.

sdlc-address SDLC address in hexadecimal. The valid range is 1 to FE.

No correspondence is defined.

Interface configuration

Command History

Examples

Release Modification

10.3 This command was introduced.

The following exampl e establishes the correspondence between an SDLC and QLL C connection:

sdlc gllc-prtnr 4000.0122.0001 cl

Related Commands

Command Description

show llc2 Displays the LLC2 connections active in the router.
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sdlc role

To establish the router to be either a primary or secondary SDLC station, use the sdic role interface
configuration command. To cancel the designation, use the no form of this command.

sdicrole{none | primary | secondary | prim-xid-poll}

no sdic role{none | primary | secondary | prim-xid-poll}

Syntax Description none Establishes the router as either a primary or secondary station, depending on the
end stations.
primary Establishes the router as a primary station.
secondary Establishes the router as a secondary station.
prim-xid-poll Establishes the router as a primary station when the end station is configured as a

secondary NT2.1.

Defaults No default role is assigned.
Command Modes Interface configuration
Command History Release Modification
10.3 This command was introduced.
Usage Guidelines If the role is none, the router can be either primary or secondary, depending on the end stations. The

SDL C end station must be configured as negotiable or primary NT2.1. When the end stations are
configured as physical unit type 2 (PU 2), you can set therole of theinterfaceto primary or secondary.
When the end station is configured as secondary NT2.1, you must set the role of the interface to
prim-xid-poll.

To configure an SDLC multidrop line (downstream), configure the SDLC role as follows:
- primary if all SDLC devices are type PU 2.0 or mixed PU 2.0 and 2.1
« prim-xid-poll if al devices are type PU 2.1

Examples The following example configures the router as a primary SDLC station:

interface serial 2/6

no ip address

encapsulation sdlc

fras map sdlc cl serial 2/0 frame-relay 32 4 4
sdlc role primary

sdlc address cl

sdlc xid ¢l 01700001
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Related Commands ~ Command Description

encapsulation sdlc Configures an SDLC interface.
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sdlc saps

To configure SDL C-to-L L C sessions with respect to the SSAP and DSAP on the LLC, use the sdlc saps
interface configuration command. To return to the default setting, use the no form of this command.

sdlc saps address ssap dsap

no sdlc saps address ssap dsap

Syntax Description

Defaults

Command Modes

address Address of the SDLC station that will communicate with the router. Valid
rangeis 1to FF.

ssap Source service access point (SSAP) of the partner. Valid rangeis 1 to FF.

dsap Destination service access point (DSAP) of the partner. Valid rangeis 1 to FF.

The default value for both the ssap and dsap argumentsis 04.

Interface configuration

Command History

Examples

Release Modification

10.3 This command was introduced.

The following example configures SDLC address 01, SSAP 08, and DSAP 08.

sdlc saps 01 08 08
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sdlc sdlc-largest-frame

To indicate the largest information frame (I-frame) size that can be sent or received by the designated
SDLC station, use the sdlc sdlc-lar gest-frame interface configuration command. To return to the
default value, use the no form of this command.

sdlc sdlc-largest-frame address size

no sdlc sdlc-lar gest-frame address size

Syntax Description address Address of the SDLC station that will communicate with the router.
size Largest frame size that can be sent or received. The default is 265 bytes.
Defaults The default size for the largest |-frame is 265 bytes.
Command Modes Interface configuration
Command History Release Modification
10.3 This command was introduced.
Examples In the following example, the Cisco 10S software can send or receive aframe as large as 265 bytes (the

default) from the SDLC station at address C6. Any frames larger will be fragmented by the software.

interface serial 4
sdlc sdlc-largest-frame c6 265
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sdlc simultaneous

To enable an interface configured as a primary SDL C station to operate in two-way simultaneous mode,
use the sdlc simultaneousinterface configuration command. To revert to the default setting, use the no
form of this command.

sdlc simultaneous [full-datamode | half-datamode]

no sdlc simultaneous [full-datamode | half-datamode]

Syntax Description full-datamode (Optional) Enables the primary station to send data to and receive data
from the polled secondary station.
half-datamode (Optional) Prohibits the primary station from sending data to the polled

secondary station.

Defaults Two-way simultaneous mode is disabled.
Command Modes Interface configuration
Command History Release Modification
10.3 This command was introduced.

Usage Guidelines By default, the SDL C driver supports alternative mode. This meansthat in amultidrop environment, the
primary station cannot send data to another secondary station until it receives a response (F bit) from
the secondary station with which it is currently communicating.

In contrast, two-way simultaneous mode enables the interface configured as aprimary SDL C station to
send data to a second secondary station, even when it is receiving data from another secondary station.
This capability improves utilization of afull-duplex serial line.

Examples The following example enables all primary stations to send and receive data at the same time:

sdlc simultaneous full-datamode

The following example enables all secondary stations to send or receive data at the same time:

sdlc simultaneous half-datamode

Related Commands ~ Command Description

encapsulation sdlc-primary Configures the router as the primary SDLC station if you plan to
configure the SDLL C media translation feature.

show llc2 Displays the LL C2 connections active in the router.
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sdlc slow-poll

To enable the slow-poll capability of the router as a primary SDLC station, use the sdlc slow-poll
interface configuration command. To disable slow-poll capability, use the no form of this command.

sdlc slow-poll seconds

no sdlc slow-poll

Syntax Description

Defaults

Command Modes

seconds Amount of time in seconds. The default is 10 seconds.

10 seconds

Interface configuration

Command History

Usage Guidelines

Examples

Release Modification

10.0 This command was introduced.

You can use this command to improve the performance of a multidropped SDLC configuration when
one or more of the secondary stations are inactive.

When slow-poll is enabled, if the router acting as a primary station detects that a secondary SDLC
station is not responding, it polls that secondary SDLC station less frequently. The router spends less
time waiting for the inactive secondary station to respond, thereby minimizing the performance
degradation on the active secondary SDL C stations on the multidropped line.

The following example enables the slow-poll capability:

interface serial 0
sdlc slow-poll

Related Commands

Command Description

sdic poll-limit-value  Controls how many times a single secondary station can be polled for input
before the next station must be polled.

sdlc poll-pause-timer  Controls how long the Cisco 1 OS software pauses between sending each poll
frame to secondary stations on a single serial interface.

show llc2 Displays the LLC2 connections active in the router.
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sdlc snrm-timer

To specify a SNRM timer that is different from the T1 response time, set the SDLC SNRM timer using
the sdlc snrm-timer command in interface configuration mode. To deactivate, use the no form of this
command.

sdlc snrm-timer number

no sdlc snrm-timer number

Syntax Description number Specifies the time to wait for areply to a SNRM frame in milliseconds, and is
enabled only if the station role is primary. Range is 1 to 64000 ms, and default
isthe no form of the command.

Defaults No default behavior or values.
Command Modes Interface configuration
Command History Release Modification
12.1(5)T This command was introduced.

Usage Guidelines Use the SNRM Timer only if you want to have a unique timeout period to wait for areply to a SNRM.

The sdlc snrm-timer command is used to specify the time to wait for areply to a SNRM frame in
milliseconds. This parameter is enabled only if the station role is primary.

Examples The following configuration defines serial interface 0 as the primary SDLC station with two SDLC
secondary stations, C1 and C2, attached to it through a modem-sharing device. SDLC simultaneous
half-datamode is enabled, and the time to wait for areply to a SNRM frame is 2500 ms.

interface serial 0

encapsulation sdlc

sdlc role primary

sdlc address cl

sdlc address c2

sdlc simultaneous half-datamode
sdlc snrm-timer 2500
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Related Commands

Command

Description

encapsulation sdic

Configures an SDLC interface.

sdlc n2

Sets the number of times the Cisco |OS software will retry an operation that
has timed out.

sdlc role primary

Establishes the router as a primary SDLC station.

sdlc simultaneous

Enables an interface configured as a primary SDLC station to operate in
two-way simultaneous mode.

sdictl

Controls the amount of time the Cisco |0S software waits for areply.

Cisco 10S Bridging and IBM Networking Command Reference, Volume 1 of 2
B1R-473



LLC2 and SDLC Commands |

W sdictl

sdictl

To control the amount of time the Cisco 10S software waits for an acknowledgment to a frame or
sequence of frames, use the sdlc t1 interface configuration command. To revert to the default setting,
use the no form of this command.

sdlc t1 milliseconds

no sdlc t1 milliseconds

Syntax Description

Defaults

Command Modes

milliseconds Number of milliseconds that the software waits. The minimum is 1 ms and
the maximum is 64000 ms. The default is 3000 ms.

3000 ms

Interface configuration

Command History

Usage Guidelines

Examples

Release Modification

10.0 This command was introduced.

When an SDL C station sends a frame, it waits for an acknowledgment from the receiver that the frame
has been received. The sending station cannot wait indefinitely for aresponse. When the frameis sent,
atimer is started. To be consistent with the original specification of SDLC, thistimer is called the T1
timer and is controlled by this parameter. If this timer reaches its limit before the acknowledgment is

received, the software will try again and resend the frame.

In the following exampl e, the software waits up to 4000 msfor areply to aframe or sequence of frames:

! enter a global command, if you have not already
interface tokenring 0
sdlc tl 4000

Related Commands

Command Description

sdlc n2 Determines the number of timesthat the Cisco | OS software resends aframe
before terminating the SDL C session.

show llc2 Displays the LLC2 connections active in the router.
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sdlc test serial

To determine the status of end stations, use the sdic test serial EXEC command. To halt the sending of
the test frames, use the sdlc test serial command with the stop keyword.

sdlc test serial number address [iterations | continuous | stop | string string]

Syntax Description number Serial interface on which the test frame is to be sent out.

address SDL C address (in hexadecimal) of the end station to receive the test
frame.

iterations (Optional) Number of test frames to be sent. The valid rangeis 1 to 25
frames. The default is 10 frames.

continuous (Optional) Sends frames continuously until the sdic test serial command
isissued with the stop keyword.

stop (Optional) Halts the sending of test frames.

string string (Optional) Specifiesastring of characters as datawithin the test frame. If

this option is not specified, the default test string is
ABCDEFGHIJKLMNOPQRSTUVWXYZ.

Defaults The sdlc test serial command is not active.
The default number of test frames sent is 10.
The default test string is “ABCDEFGHIJKLMNOPQRSTUVWXY Z."

Command Modes EXEC

Command History Release Modification
11.2 This command was introduced.

Usage Guidelines The command will pre-check for correct interface and SDL C address. The results of the test frames sent
can be viewed after the frames have been sent or an sdlc test serial command with the stop keyword
has been issued.

There is not ano form for this command.

Examples The following are variations of the sdlc test serial command, followed by the response for each:

Router# sdlc test serial 0 cl
SDLC Test for address Cl completed
Frames sent=10 Frames received=10

Router# sdlc test serial 0 cl 255
SDLC Test for address Cl completed
Frames sent=255 Frames received=255
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Router# sdlc test serial 0 Cl stop
SDLC Test for address Cl completed
Frames sent=44 Frames received=44

Router# sdlc test serial 0 cl string Thestuffofdreams
SDLC Test for address Cl completed
Frames sent=10 Frames received=10

Related Commands ~ Command Description

show llc2 Displays the LLC2 connections active in the router.
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sdlc vmac
To configure aMAC address for the serial interface, use the sdlc vmac interface configuration
command. To disable the configuration, use the no form of this command.
sdlc vmac mac-address
no sdlc vmac mac-address
Syntax Description mac-address 48-hit MAC address of the Token Ring host.
Defaults Disabled
Command Modes Interface configuration
Command History Release Modification

11.0 This command was introduced.

Usage Guidelines This command must be configured if you plan to configure DLSw+. The last byte of the address must
be 00.

Examples The following example specifiesa MAC address for the serial interface:

sdlc vmac 1234.3174.0000

Related Commands Command Description
encapsulation sdlc Configures an SDLC interface.
sdlc dlsw Attaches SDL C addresses to DL Sw+.
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sdic xid

To specify an XD value appropriate for the designated SDL C station associated with this serial
interface, use the sdic xid interface configuration command. To disable XID processing for thisaddress,
use the no form of this command.

sdlc xid address xid

no sdlc xid address xid

Syntax Description address Address of the SDLC station associated with this interface.

xid XID the Cisco 10S software will use to respond to X1D requests the router
receives. Thisvalue must be 4 bytes (8 digits) in length and is specified with
hexadecimal digits.

Defaults Disabled
Command Modes Interface configuration
Command History Release Modification
10.3 This command was introduced.

Usage Guidelines XID requests and responses are usually exchanged before sessions are started. Be sure that the XID
value configured in the Cisco 10S software matches the IDBLK and IDNUM parameters configured on
the host. The XID response to an X1D request will contain the information you configured in the sdlc
xid command. The host will check the XD response it receives with the IDBLK and IDNUM
parameters (that are configured in the VTAM). If they match, the host will initiate a session with the
router. If they do not match, the host will not initiate a session.

Examples The following example specifies an XID value of 01720002 at address C2:

interface serial 0
sdlc xid c2 01720002

Related Commands ~ Command Description

encapsulation sdlc Configures an SDLC interface.

Cisco 10S Bridging and IBM Networking Command Reference, Volume 1 of 2
B1R-478 |



| LLC2 and SDLC Commands

sdic xid-pause-timer M

sdlc xid-pause-timer

To control the frequency of XID retries between a router and an upstream VTAM, use the sdlc
xid-pause-timer interface configuration command. To restore the default timer value, use the no form
of this command.

sdlc xid-pause-timer time

no sdlc xid-pause-timer time

Syntax Description

Defaults

Command Modes

time Length of timetherouter isto wait, in seconds, before sending the next retry
XID. Thevalid range is 10 to 300 seconds. The default is 10 seconds.

The default XID pause timer value is 10 seconds.

Interface configuration

Command History

Usage Guidelines

Examples

Release Modification

12.2 This command was introduced.

When a router attempts to send an XID upstream to VTAM, and the switched major node is down, the
router continues to send retry XIDs at 10 second intervals. If many other routers are al so attempting to
send retry XIDsto VTAM, the resulting XID flood can cause problems. The sdlc xid-pause-timer
command enables you to control the interval between router XID retries.

The following example specifies an XID pause timer value of 60 seconds:;

interface serial 0
sdlc xid-pause-timer 60
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show llc2

To display the LLC2 connections active in the router, use the show llc2 privileged EXEC command.

show Ilc2

Syntax Description ~ This command has no arguments or keywords.

Command Modes Privileged EXEC

Command History Release Modification
10.0 This command was introduced.
Examples The following is sample output from the show Il1c2 command:

Router# show 1llc2

TokenRing0 DTE=1000.5A59.04F9,400022224444 SAP=04/04, State=NORMAL
V(S)=5, V(R)=5, Last N(R)=5, Local window=7, Remote Window=127
ack-max=3, n2=8, Next timer in 7768

xid-retry timer 0/60000 ack timer 0/1000

p timer 0/1000 idle timer 7768/10000

rej timer 0/3200 busy timer 0/9600

ack-delay timer 0/3200

CMNS Connections to:

Address 1000.5A59.04F9 via Ethernet2

Protocol is up

Interface type X25-DCE RESTARTS 0/1
Timers: T10 1 T11l 1 T12 1 T13 1

The display includes a CMNS addendum, indicating LLC2 is running with CMNS. When LLC2 is not
running with CMNS, the show IIc2 command does not display a CMNS addendum.

Table 42 describes significant fields shown in the display.

Table 42 show llc2 Field Descriptions

Field Description

TokenRing0 Name of interface on which the session is established.

DTE=1000.5A59.04F9, |Address of the station to which the router is talking on this session. (The

400022224444 address is the MAC address of the interface on which the connection is
established, except when Local Acknowledgment or SDLLC isused, in
which case the address used by the Cisco 10S software is shown asin this
example, following the DTE address and separated by a comma.)

SAP=04/04 Other station’s and the router’s (remote/local) service access point (SAP)

for this connection. The SAP isanalogous to a“port number” on the router
and allows for multiple sessions between the same two stations.
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Table 42  show llc2 Field Descriptions (continued)

Field

Description

State=NORMAL

Current state of the LLC2 session. The possible values are:

« ADM—Asynchronous Disconnect Mode—A connection is not
established, and either end can begin one.

» SETUP—Request to begin a connection has been sent to the remote
station, and this station is waiting for a response to that request.

- RESET—A previously open connection has been reset because of some
error by this station, and this station is waiting for a response to that
reset command.

 D_CONN—This station has requested a normal, expected, end of
communications with the remote, and is waiting for a response to that
disconnect reguest.

-« ERROR—Thisstation has detected an error in communications and has
told the other station of this. This station is waiting for areply to its
posting of this error.

« NORMAL—Connection between thetwo sidesisfully established, and
normal communication is occurring.

 BUSY—Normal communication state exists, except busy conditionson
this station make it such that this station cannot receive information
frames from the other station at this time.

+ REJECT—Out-of-sequence frame has been detected on this station,
and this station has requested that the other resend this information.

« AWAIT—Norma communication exists, but this station has had a
timer expire, and is trying to recover from it (usually by resending the
frame that started the timer).

« AWAIT_BUSY—A combination of the AWAIT and BUSY states.
« AWAIT_REJ—A combination of the AWAIT and REJECT states.

V(S)=5 Sequence number of the next information frame this station will send.

V(R)=5 Sequence number of the next information frame this station expects to
receive from the other station.

Last N (R)=5 Last sequence number of this station’s sent frames acknowledged by the

remote station.

Local Window=7

Number of frames this station may send before requiring an
acknowledgment from the remote station.

Remote Window=127

Number of frames this station can accept from the remote.

ack-max=3 Maximum number of packets to receive before sending an
acknowledgment.
n2=8 Number of times to retry operations.

Next timer in 7768

Number of milliseconds before the next timer, for any reason, goes off.
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Table 42

show llc2 Field Descriptions (continued)

Field

Description

xid-retry timer 0/60000

Number of milliseconds to wait for areply to XID frames before dropping
asession. Thistimer valueisin the form of next-time/time-between, where
“next-time” is the next time, in milliseconds, that the timer will wake, and
“time-between” isthetime, in milliseconds, between each timer wakeup. A
“next-time” of zero indicates that the timer is not enabled, and will never
wake.

ack timer 0/1000

Number of milliseconds to wait before sending an acknowledgment. This

timer value isin the form of next-time/time-between, where “ next-time” is
the next time, in milliseconds, that the timer will wake, and “time-between”
isthe time, in milliseconds, between each timer wakeup. A “next-time” of
zero indicates that the timer is not enabled, and will never wake.

p timer 0/1000

Number of milliseconds to wait for afinal response to a poll frame before
resending the poll frame. This timer value isin the form of
next-time/time-between, where “next-time” is the next time, in
milliseconds, that the timer will wake, and “time-between” isthetime, in
milliseconds, between each timer wakeup. A “next-time” of zero indicates
that the timer is not enabled, and will never wake.

idle timer 7768/10000

Number of milliseconds that can pass with no traffic before the LLC2
station sends a Receiver Ready frame. This timer value isin the form of
next-time/time-between, where “next-time” is the next time, in
milliseconds, that the timer will wake, and “time-between” isthe time, in
milliseconds, between each timer wakeup. A “next-time” of zero indicates
that the timer is not enabled, and will never wake.

rej timer 0/3200

Number of milliseconds to wait for aresend of arejected frame before
sending areject command to the remote station. Thistimer valueisin the
form of next-time/time-between, where “next-time” is the next time, in
milliseconds, that the timer will wake, and “time-between” is thetime, in
milliseconds, between each timer wakeup. A “next-time” of zero indicates
that the timer is not enabled, and will never wake.

busy timer 0/9600

Number of millisecondsto wait beforerepolling abusy remote station. This
timer value isin the form of next-time/time-between, where “next-time” is
the next time, in milliseconds, that the timer will wake, and “time-between”
is the time, in milliseconds, between each timer wakeup. A “next-time” of
zero indicates that the timer is not enabled, and will never wake.

ack-delay timer 0/3200

Number of milliseconds to allow incoming information frames to stay
unacknowledged. This timer value isin the form of
next-time/time-between, where “next-time” is the next time, in
milliseconds, that the timer will wake, and “time-between” isthe time, in
milliseconds, between each timer wakeup. A “next-time” of zero indicates
that the timer is not enabled, and will never wake.

CMNS Connections to:

List of values that affect the interface if CMNS is enabled.

Address
1000.5A59.04F9 via
Ethernet2

MAC address of remote station.

Protocol is up

Upindicatesthe LLC2 and X.25 protocolsarein astate whereincoming and
outgoing Call Requests can be made on this LLC2 connection.
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Table 42  show llc2 Field Descriptions (continued)

Field Description

Interface type One of X25-DCE, X25-DTE, or X25-DXE (both DTE and DCE).

X25-DCE

RESTARTS 0/1 Restarts sent/received on this LLC2 connection.

Timers: T10, T11, T12, T13 (or T20, T21, T22, T23 for DTE); these are Request
packet timers. These are similar in function to X.25 parameters of the same
name.

Related Commands Command Description

[1c2 ack-delay-time

Sets the amount of time the Cisco |OS software waits for an
acknowledgment before sending the next set of information frames.

[1c2 ack-max Controls the maximum amount of information frames the Cisco |0S
software can receive before it must send an acknowledgment.
lIc2 idle-time Controls the frequency of polls during periods of idle time (no traffic).

I1c2 local-window

Controls the maximum number of information frames the Cisco |10S
software sends before it waits for an acknowledgment.

llc2 n2 Controls the number of times the Cisco 10S software retries sending
unacknowledged frames or repolls remote busy stations.

[lc2 t1-time Controls the amount of time the Cisco 10S software will wait before
resending unacknowledged information frames.

Ilc2 tbusy-time Controls the amount of time the Cisco 10S software waits until repolling a
busy remote station.

[lc2 tpf-time Sets the amount of time the Cisco |OS software waits for afinal response to
apoll frame before resending the poll frame.

llc2 trej-time Controlsthe amount of timethe Cisco 10S software waitsfor a correct frame

after sending areject command to the remote LL C2 station.

[lc2 xid-neg-val-time

Controls the frequency of XID transmissions by the Cisco 10S software.

Ilc2 xid-retry-time

Sets the amount of time the Cisco 10S software waits for areply to XID
frames before dropping the session.

Cisco 10S Bridging and IBM Networking Command Reference, Volume 1 of 2
B1R-483



LLC2 and SDLC Commands |

W showlic2

Cisco 10S Bridging and IBM Networking Command Reference, Volume 1 of 2
B1R-484



	LLC2 and SDLC Commands
	encapsulation sdlc
	encapsulation sdlc-primary
	encapsulation sdlc-secondary
	llc2 ack-delay-time
	llc2 ack-max
	llc2 idle-time
	llc2 local-window
	llc2 n1
	llc2 n2
	llc2 nw
	llc2 recv-window
	llc2 rnr-activated
	llc2 send-window
	llc2 t1-time
	llc2 tbusy-time
	llc2 tpf-time
	llc2 trej-time
	llc2 xid-neg-val-time
	llc2 xid-retry-time
	max-llc2-rcvbuffs
	sdlc address
	sdlc dte-timeout
	sdlc frmr-disable
	sdlc holdq
	sdlc k
	sdlc line-speed
	sdlc n1
	sdlc n2
	sdlc partner
	sdlc poll-limit-value
	sdlc poll-pause-timer
	sdlc poll-wait-timeout
	sdlc qllc-prtnr
	sdlc role
	sdlc saps
	sdlc sdlc-largest-frame
	sdlc simultaneous
	sdlc slow-poll
	sdlc snrm-timer
	sdlc t1
	sdlc test serial
	sdlc vmac
	sdlc xid
	sdlc xid-pause-timer
	show llc2



<<
  /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


