
Configuring DSPU and SNA Service 
Point Support
This chapter describes our support for Systems Network Architecture (SNA) downstream physical 
unit (DSPU) devices and SNA Service Point. For a complete description of the commands 
mentioned in this chapter, refer to the “DSPU and SNA Service Point Configuration Commands” 
chapter of the Bridging and IBM Networking Command Reference. To locate documentation of other 
commands that appear in this chapter, use the command reference master index or search online.

DSPU Configuration Task List
To configure DSPU, perform the tasks in the following sections. The last two tasks are optional.

• Define DSPU Upstream Hosts

• Define Downstream PUs 

• Define DSPU LUs

• Configure DSPU to Use a Data Link Control

• Define the Number of Outstanding, Unacknowledged Activation RUs

• Configure SNA Service Point Support

• Monitor DSPU and SNA Service Point Feature Status

See the end of this chapter for “DSPU and SNA Service Point Configuration Examples.”

Define DSPU Upstream Hosts
The upstream host provides logical units (LUs) that the Cisco IOS software assigns for use by its 
downstream PUs. Because one upstream host can only provide a maximum of 255 LUs, the DSPU 
feature supports multiple hosts. Multiple upstream host support allows the DSPU router to provide 
more than 255 LUs for use by its downstream PUs.

To define a DSPU host over Token Ring, Ethernet, FDDI, remote source-route bridging (RSRB), or 
virtual data-link control connections, perform the following task in global configuration mode:

Task Command

Define a DSPU host over Token Ring, 
Ethernet, FDDI, RSRB, or virtual 
data-link control connections.

dspu host host-name xid-snd xid rmac remote-mac [rsap 
remote-sap] [lsap local-sap] [interface slot/port] [window 
window-size] [maxiframe max-iframe] [retries retry-count] 
[retry-timeout retry-timeout] [focalpoint]
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Define Downstream PUs
To define a DSPU host over an SDLC connection, perform the following task in global configuration 
mode:

To define a DSPU host over an X.25/QLLC connection, perform the following task in global 
configuration mode:

To define a DSPU host over a Frame Relay connection, perform the following task in global 
configuration mode:

Define Downstream PUs
To define the downstream PUs, perform either of the tasks in the following sections, depending on 
your circumstances:

• Explicitly Define a Downstream PU

• Enable the Default PU Option

Explicitly Define a Downstream PU
Explicitly define a downstream PU if you require the Cisco IOS software to perform verification 
checking on incoming downstream connections or to initiate an outgoing downstream connection.

For Cisco IOS 11.3 and above, the number of DSPU PUs you can configure is 1024.

To explicitly define a downstream PU over Token Ring, Ethernet, FDDI, RSRB, virtual data-link 
control, or NCIA connections, perform the following task in global configuration mode:

Task Command

Define a DSPU host over an SDLC 
connection

dspu host host-name xid-snd xid sdlc sdlc-addr [interface 
slot/port] [window window-size] [maxiframe max-iframe] 
[retries retry-count] [retry-timeout retry-timeout] [focalpoint]

Task Command

Define a DSPU host over an X.25/QLLC 
connection.

dspu host host-name xid-snd xid x25 remote-x121-addr [qllc 
local-x121-subaddr] [interface slot/port] [window 
window-size] [maxiframe max-iframe] [retries retry-count] 
[retry-timeout retry-timeout] [focalpoint]

Task Command

Define a DSPU host over a Frame Relay 
connection.

dspu host host-name xid-snd xid dlci dlci-number [rsap 
remote-sap] [lsap local-sap] [interface slot/port] [window 
window-size] [maxiframe max-iframe] [retries retry-count] 
[retry-timeout retry-timeout] [focalpoint]

Task Command

Explicitly define a downstream PU over 
Token Ring, Ethernet, FDDI, RSRB, 
virtual data-link control, or NCIA 
connections.

dspu pu pu-name [rmac remote-mac] [rsap remote-sap] [lsap 
local-sap] [xid-rcv xid] [interface slot/port] [window 
window-size] [maxiframe max-iframe] [retries retry-count] 
[retry-timeout retry-timeout]
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Define Downstream PUs
To explicitly define a downstream PU over an SDLC connection, perform the following task in 
global configuration mode:

To explicitly define a downstream PU over an X.25/QLLC connection, perform the following task 
in global configuration mode:

To explicitly define a downstream PU over a Frame Relay connection, perform the following task in 
global configuration mode:

Note that a PU definition must have either an xid-rcv parameter or an address (rmac, sdlc, x25 or 
dlci) parameter.

If the Cisco IOS software will perform verification checking on incoming downstream connections, 
there are several combinations of parameters that you can configure for verification matching. Note 
that the address parameter, when specified, is considered to be the primary key on the PU definition. 
Therefore, if both an address and xid-rcv are configured, the matching algorithm will match on the 
address and ignore the xid-rcv parameter.

• Match on xid-rcv value only

User may define a downstream PU using only the xid-rcv value so that any connecting PU 
that specifies the value of the configured XID will match that PU definition.

• Match on xid-rcv and interface values

User may define a downstream PU using the xid-rcv and interface values so that any PU 
connecting into the configured interface that specifies the value of the configured XID will 
match the PU definition.

• Match on addressing values only

User may define a downstream PU using only the addressing values (RMAC/RSAP/LSAP, 
SDLC, DLCI/RSAP/LSAP, or X25/QLLC) so that any connecting PU with addressing that 
matches the configured addressing will match that PU definition. If no PU definition is found 
to match the incoming RSAP, then a match is accepted on a PU that has the correct 
RMAC/LSAP or DLCI/LSAP.

Task Command

Explicitly define a downstream PU over 
an SDLC connection.

dspu pu pu-name [sdlc sdlc-addr] [xid-rcv xid] [interface 
slot/port] [window window-size] [maxiframe max-iframe] 
[retries retry-count] [retry-timeout retry-timeout]

Task Command

 Explicitly define a downstream PU over 
an X.25/QLLC connection.

dspu pu pu-name [x25 remote-x121-addr] [qllc 
local-x121-subaddr] [xid-rcv xid] [interface slot/port] [window 
window-size] [maxiframe max-iframe] [retries retry-count] 
[retry-timeout retry-timeout] 

Task Command

Explicitly define a downstream PU over 
a Frame Relay connection.

dspu pu pu-name [dlci dlci-number] [rsap remote-sap] [lsap 
local-sap] [xid-rcv xid] [interface type slot/port] [window 
window-size] [maxiframe max-iframe] [retries retry-count] 
[retry-timeout retry-timeout] 
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Define DSPU LUs
• Match on addressing and interface values

User may define a downstream PU using the interface and addressing values 
(RMAC/RSAP/LSAP, SDLC, DLCI/RSAP/LSAP, or X25/QLLC) so that any PU 
connecting into the configured interface with addressing that matches the configured 
addressing will match the PU definition. If no PU definition is found to match the incoming 
RSAP, then a match is accepted on a PU that has the correct RMAC/LSAP or DLCI/LSAP 
and interface.

The Cisco IOS software rejects any incoming downstream connections that do not match the 
parameters of a defined downstream PU unless the default PU option is also enabled.

Enable the Default PU Option
Configure the DSPU default PU option if you do not require the Cisco IOS software to verify 
incoming downstream connections. The default PU option allows the software to accept incoming 
downstream connections without an explicit definition for the downstream PU. 

To enable the default PU option, perform the following task in global configuration mode:

Define DSPU LUs
Specify the LU routing algorithm used to map the upstream LUs to the downstream LUs and to 
define all LUs for each upstream and downstream PU. 

The DSPU feature assigns upstream LUs to downstream LUs based on the selected LU routing 
algorithm and performs the mapping necessary for SNA data transfer.

The DSPU feature supports two alternative mapping algorithms that are described in the following 
sections:

• Define Dedicated LU Routing

• Define Pooled LU Routing

An upstream host PU or downstream PU can support up to 255 LU sessions. The DSPU feature 
allows each LU to be individually configured for either dedicated LU routing or pooled LU routing.

Task Command

Enable the default PU option. dspu default-pu [window window-size] [maxiframe 
max-iframe]
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Configure DSPU to Use a Data Link Control
Define Dedicated LU Routing
You can configure an upstream LU so that it is reserved, or dedicated, for use by a specific 
downstream LU. 

To define a dedicated LU or a range of dedicated LUs for an upstream host and downstream PU, 
perform the following task in global configuration mode:

See the “Dedicated LU Routing Example” section later in this chapter for an example of dedicated 
LU routing.

Define Pooled LU Routing
You can configure an upstream host LU so that it is a member of a pool of LUs. When a downstream 
connection is established and the downstream LU is configured as a pooled LU, the Cisco IOS 
software selects an upstream LU from the pool for assignment to the downstream LU.

Pooled LU routing allows a limited number of upstream host LUs to be shared (at different times) 
among many downstream LUs.

To define a host LU or a range of host LUs in an LU pool, perform the following task in global 
configuration mode:

You can configure a downstream LU as a pooled LU. When a downstream connection is established 
and the downstream LU is configured as a pooled LU, the software selects an upstream LU from the 
specified pool for assignment to the downstream LU.

To define a pooled LU or a range of pooled LUs for a downstream PU, perform the following task 
in global configuration mode:

See the “Pooled LU Routing Example” section later in this chapter for an example of pooled LU 
routing.

Configure DSPU to Use a Data Link Control
The final step in configuring DSPU is to define the data link controls that will be used for upstream 
host and downstream PU connections. 

The DSPU feature supports the data link controls described in the following sections: 

• Configure DSPU to Use Token Ring, Ethernet, or FDDI

• Configure DSPU to Use RSRB

Task Command

Define a dedicated LU or a range of 
dedicated LUs for a downstream PU.

dspu lu lu-start [lu-end] {host host-name host-lu-start | pool 
pool-name} [pu pu-name]

Task Command

Define a host LU or a range of host LUs 
in an LU pool.

dspu pool pool-name host host-name lu lu-start [lu-end] 
[inactivity-timeout inactivity-minutes]

Task Command

Define a pooled LU or a range of pooled 
LUs for a downstream PU.

dspu lu lu-start [lu-end] pool pool-name pu pu-name 
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Configure DSPU to Use a Data Link Control
• Configure DSPU to Use RSRB with Local Acknowledgment

• Configure DSPU to Use Virtual Data-link Control

• Configure DSPU to Use SDLC

• Configure DSPU to Use QLLC

• Configure DSPU to Use Frame Relay

• Configure DSPU to Use NCIA

Configure DSPU to Use Token Ring, Ethernet, or FDDI
You can configure DSPU to use the Token Ring, Ethernet, or FDDI data link controls or both by 
enabling a service access point (SAP) address on the interface. Each interface can support up to 254 
local SAPs enabled for either upstream or downstream connections; a local SAP cannot be enabled 
for both upstream and downstream connections on the same interface.

To enable a local SAP on the Token Ring, Ethernet, or FDDI interfaces for use by upstream hosts, 
perform the following task in interface configuration mode:

To enable a local SAP on the Token Ring, Ethernet, or FDDI interfaces for use by downstream PUs, 
perform the following task in interface configuration mode:

Once a local SAP is enabled, it is ready to accept incoming connection attempts from the remote 
device (upstream host or downstream PU). Alternatively, initiate an outgoing connection to the 
remote device by performing the following task in interface configuration mode:

Configure DSPU to Use RSRB 
To configure DSPU to use RSRB, you must create a DSPU/RSRB data link control.

Similar to our implementation of SDLLC, the DSPU/RSRB data link control uses the concept of a 
virtual Token Ring device residing on a virtual Token Ring to represent the Cisco IOS software to 
upstream hosts and downstream PUs across an RSRB network. 

Because the upstream host and downstream PU expects its peer to also be on a Token Ring, you must 
assign a virtual Token Ring address (the DSPU virtual MAC address) to the DSPU/RSRB data link 
control. Like real Token Ring addresses, the DSPU virtual MAC address must be unique across the 
network.

In addition to assigning the DSPU virtual MAC address, you must also assign a DSPU virtual ring 
number to the DSPU/RSRB data link control. The DSPU virtual ring number must be unique across 
the network.

Task Command

Enable local SAP for upstream hosts. dspu enable-host [lsap local-sap]

Task Command

Enable local SAP for downstream PUs. dspu enable-pu [lsap local-sap]

Task Command

Initiate connection with upstream host or 
downstream PU via Token Ring or 
Ethernet.

dspu start {host-name | pu-name}
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Configure DSPU to Use a Data Link Control
Note The DSPU virtual ring number is a different number from the virtual ring group numbers that 
you use to configure RSRB and multiport bridging.

The combination of the DSPU virtual MAC address and the DSPU virtual ring number identifies the 
DSPU/RSRB data link control interface to the rest of an RSRB network. 

When an end station (either an upstream host or a downstream PU) attempts to connect with the 
DSPU software, the following events occur:

1 The end station sends explorer packets with the locally administered MAC address on the router 
interface to which the end station is connected.

2 The router configured with that locally administered MAC address or with the hardware MAC 
address intercepts the frame, fills in the DSPU virtual ring number and the DSPU bridge number 
in the routing information field (RIF), and sends a response to the end station. 

3 The end station establishes a session with the DSPU router.

To define the DSPU/RSRB data link control interface, perform the following tasks in global 
configuration mode:

After you define the DSPU RSRB data link control, configure DSPU to use the RSRB data link 
control by enabling a local SAP for either upstream or downstream connections.

To enable a local SAP on RSRB for use by upstream hosts, perform the following task in global 
configuration mode:

To enable a local SAP on RSRB for use by downstream PUs, perform the following task in global 
configuration mode:

Once a local SAP is enabled, it is ready to accept incoming connection attempts from the remote 
device (upstream host or downstream PU) over RSRB. Alternatively, initiate an outgoing connection 
to the remote device by performing the following task in global configuration mode:

Task Command

Define an RSRB ring group. source-bridge ring-group ring-group [virtual-mac-address]

Define a remote peer with the local 
acknowledgment feature.

source-bridge remote-peer ring-group tcp ip-address 
local-ack

Define the DSPU/RSRB interface. dspu rsrb local-virtual-ring bridge-number target-virtual-ring 
virtual-macaddr

Task Command

Enable local SAP for upstream hosts. dspu rsrb enable-host [lsap local-sap]

Task Command

Enable local SAP for downstream PUs. dspu rsrb enable-pu [lsap local-sap]

Task Command

Initiate connection with upstream host or 
downstream PU via RSRB.

dspu rsrb start {host-name | pu-name}
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Configure DSPU to Use a Data Link Control
Configure DSPU to Use RSRB with Local Acknowledgment
Configuring DSPU to use RSRB with local acknowledgment is identical to configuring RSRB with 
local acknowledgment. If you add the local-ack keyword to the source-bridge remote-peer 
configuration command, DSPU will use local acknowledgment for any end stations that connect to 
DSPU from that peer.

To configure DSPU to use RSRB with local acknowledgment, perform the following tasks in global 
configuration mode:

Configure DSPU to Use Virtual Data-link Control
To configure DSPU to use virtual data-link control, you must create a DSPU virtual data-link control 
interface.

Similar to our implementation of SDLLC, the DSPU virtual data-link control interface uses the 
concept of a virtual Token Ring device residing on a virtual Token Ring to represent the Cisco IOS 
software to upstream hosts and downstream PUs across a network. 

Because the upstream host and downstream PU expects its peer to also be on a Token Ring, you must 
assign a virtual Token Ring address (the DSPU virtual MAC address) to the DSPU virtual data-link 
control interface. Like real Token Ring addresses, the DSPU virtual MAC address must be unique 
across the network.

In addition to assigning the DSPU virtual MAC address, you must also identify the source-route 
bridging virtual ring number with which the DSPU virtual MAC address will be associated. The 
source-route bridging virtual ring number is set using the source-bridge ring-group command, 
which is documented in the “Source-Route Bridging Commands” chapter of the Bridging and IBM 
Networking Command Reference.

The combination of the DSPU virtual MAC address and the source-route bridging virtual ring 
number identifies the DSPU virtual data-link control interface to the rest of the DLSw+ network.

When an end station (either an upstream host or a downstream PU) attempts to connect with the 
DSPU software, the following events occur:

1 The end station sends explorer packets with the locally administered MAC address on the router 
interface to which the end station is connected.

2 The router configured with that locally administered MAC address intercepts the frame, DLSw+ 
adjusts the routing information field (RIF), and sends a response to the end station. 

3 The end station establishes a session with the DSPU router.

Prior to creating the DSPU virtual data-link control interface, you must also configure DLSw+ peers 
so that DLSw+ can provide the communication path. The commands for defining DLSw+ local and 
remote peers are documented in the “DLSw+ Configuration Commands” chapter of the Bridging 
and IBM Networking Command Reference.

Task Command

Define an RSRB ring group. source-bridge ring-group ring-group [virtual-mac-address]

Define a remote peer with the local 
acknowledgment feature.

source-bridge remote-peer ring-group tcp ip-address 
local-ack

Define the DSPU/RSRB interface. dspu rsrb local-virtual-ring bridge-number target-virtual-ring 
virtual-macaddr
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Configure DSPU to Use a Data Link Control
To define the DSPU virtual data-link control interface, perform the following task in global 
configuration mode:

After you define the DSPU virtual data-link control interface, configure DSPU to use virtual 
data-link control by enabling a local SAP for either upstream or downstream connections.

To enable a local SAP on the virtual data-link control for use by upstream hosts, perform the 
following task in global configuration mode:

To enable a local SAP on the virtual data-link control for use by downstream PUs, perform the 
following task in global configuration mode:

Once a local SAP is enabled, it is ready to accept incoming connection attempts from the remote 
device (upstream host or downstream PU) using virtual data-link control. Alternatively, initiate an 
outgoing connection to the remote device by performing the following task in global configuration 
mode:

Task Command

Define the DSPU virtual data-link 
control interface.

dspu vdlc ring-group virtual-mac-address

Task Command

Enable local SAP for upstream hosts. dspu vdlc enable-host [lsap local-sap]

Task Command

Enable local SAP for downstream PUs. dspu vdlc enable-pu [lsap local-sap]

Task Command

Initiate connection with upstream host or 
downstream PU via virtual data-link 
control.

dspu vdlc start {host-name | pu-name}
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Configure DSPU to Use a Data Link Control
Configure DSPU to Use SDLC 
Before DSPU may be configured to use the SDLC data link control, the serial interface must be 
defined for SDLC encapsulation and assigned an SDLC role.

To define the serial interface to use SDLC and specify the SDLC role, perform the following tasks 
in interface configuration mode:

For the connection to be established without XID exchange, the SDLC role must be primary if 
DSPU will be initiating connections to the SDLC partner. The SDLC role must be secondary or 
none if the SDLC partner will be initiating connections with DSPU. 

When an XID exchange is required, the SDLC role must be prim-xid-poll or none if DSPU will be 
initiating connections to the SDLC partner. The role must be none if the SDLC partner will be 
initiating connections with DSPU.

The SDLC address(es) used on the SDLC link must also be defined. If DSPU is configured to initiate 
the connection, then the SDLC address identifies the SDLC partner. If the remote SDLC device 
initiates the connection, then the SDLC address identifies the address for which a connection will be 
accepted.

To configure the SDLC address, perform the following task in interface configuration mode:

Finally, the SDLC address must be enabled for use by DSPU. Each interface can support up to 
255 SDLC addresses enabled for either upstream or downstream connections; an SDLC address 
cannot be enabled for both upstream and downstream connections on the same interface. If the 
SDLC role is none, there can be only one SDLC address on that interface.

To enable an SDLC address for use by upstream host connections, perform the following task in 
interface configuration mode:

To enable an SDLC address for use by downstream PU connections, perform the following task in 
interface configuration mode:

When the SDLC role is configured as primary, DSPU initiates a connection with the remote device 
by sending set normal response mode (SNRM) when the SDLC address is enabled for DSPU.

When the SDLC role is configured as prim-xid-poll, DSPU initiates a connection with the remote 
device by sending a NULL XID when the SDLC address is enabled for DSPU.

Task Command

Enable SDLC encapsulation on the serial 
interface.

encapsulation sdlc

Specify the SDLC role of the router. sdlc role {none | primary | secondary | prim-xid-poll}

Task Command

Define the SDLC address. sdlc address hexbyte

Task Command

Enable SDLC address for upstream host. dspu enable-host sdlc sdlc-address

Task Command

Enable SDLC address for downstream 
PU.

dspu enable-pu sdlc sdlc-address
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Configure DSPU to Use a Data Link Control
When the SDLC role is configured as secondary, DSPU will not be ready to respond to SNRM until 
a dspu start pu-name command is issued.

When the SDLC role is configured as none, DSPU is ready to respond to a received XID or SNRM 
when the SDLC address is enabled for DSPU; otherwise, the connection may be initiated by issuing 
the dspu start pu-name command.

To configure DSPU to respond to SNRM when the SDLC role is configured as secondary, or to 
initiate a connection when the SDLC role is configured as none, perform the following task in 
interface configuration mode:

Configure DSPU to Use QLLC
Before DSPU may be configured to use the QLLC data link control, the serial interface must be 
defined for X.25 encapsulation and assigned an X.121 address. 

To define the serial interface to use X.25, perform the following tasks in interface configuration 
mode:

X.25 routing must also be configured so that incoming calls to the local X.121 address can be 
appropriately routed to the serial interface and mapped into the QLLC data link control.

To define X.25 routing, perform the following tasks in global configuration mode:

To define which calls get mapped into QLLC, perform the following task in interface configuration 
mode:

Finally, the local X.121 subaddress must be enabled for use by DSPU. An X.121 subaddress can be 
enabled for either upstream or downstream connections; an X.121 subaddress cannot be enabled for 
both upstream and downstream connections on the same interface.

Task Command

Initiate a connection with a remote 
device when the SDLC role is 
configured as secondary or none.

dspu start {host-name | pu-name}

Task Command

Enable X.25 encapsulation on serial 
interface.

encapsulation x25 [dce]

Define an X.121 address. x25 address x121-addr

Task Command

Enable X.25 routing. x25 routing

Enable routing of X.25 packets to serial 
interface.

x25 route ^local-x121-addr.* alias serial slot/port

Task Command

Define remote X.121 address for 
mapping into QLLC.

x25 map qllc x121-addr
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Configure DSPU to Use a Data Link Control
To enable an X.121 subaddress for use by upstream host connections via QLLC, perform the 
following task in interface configuration mode:

To enable an X.121 subaddress for use by downstream PU connections via QLLC, perform the 
following task in interface configuration mode:

Once an X.121 subaddress is enabled, it is ready to accept incoming connection attempts from the 
remote device (upstream host or downstream PU) over QLLC. Alternatively, initiate an outgoing 
connection to the remote device by performing the following task in interface configuration mode:

Configure DSPU to Use Frame Relay
Before DSPU may be configured to use the LLC2/Frame Relay data link control, the serial interface 
must be defined for Frame Relay encapsulation.

To define the serial interface for Frame Relay encapsulation, perform the following task in interface 
configuration mode:

The DLCI used on the Frame Relay link must be mapped into LLC2.

To configure the mapping of a DLCI into LLC2, perform the following task in interface 
configuration mode:

Finally, the local SAP address must be enabled for use by DSPU. A SAP address can be enabled for 
either upstream or downstream connections; a SAP address cannot be enabled for both upstream and 
downstream connections on the same interface.

To enable a local SAP on the LLC2/Frame Relay interface for use by upstream hosts, perform the 
following task in interface configuration mode:

Task Command

Enable X.121 subaddress for upstream 
host.

dspu enable-host qllc x121-subaddress

Task Command

Enable X.121 subaddress for 
downstream PU.

dspu enable-pu qllc x121-subaddress

Task Command

Initiate connection with upstream host or 
downstream PU via QLLC.

dspu start {host-name | pu-name}

Task Command

Enable Frame Relay encapsulation on a 
serial interface.

encapsulation frame-relay ietf

Task Command

Configure DLCI mapping into LLC2. frame-relay map llc2 dlci-number

Task Command

Enable local SAP for upstream hosts. dspu enable-host [lsap local-sap]
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Define the Number of Outstanding, Unacknowledged Activation RUs
To enable a local SAP for the LLC2/Frame Relay interface for use by downstream PUs, perform the 
following task in interface configuration mode:

Once a local SAP is enabled, it is ready to accept incoming connection attempts from the remote 
device (upstream host or downstream PU) over Frame Relay. Alternatively, initiate an outgoing 
connection to the remote device by performing the following task in interface configuration mode:

Configure DSPU to Use NCIA
To configure DSPU to use NCIA, you must perform the following tasks:

• Configure the NCIA server as the underlying transport mechanism.

• Enable a local SAP on the NCIA server for use by downstream PUs.

To configure the NCIA server as the underlying transport mechanism, perform the following task in 
global configuration mode:

To enable a local SAP on the NCIA server for use by downstream PUs, perform the following task 
in global configuration mode:

Define the Number of Outstanding, Unacknowledged Activation RUs
The DSPU feature allows you to define the number of activation request/response units (RUs) such 
as ACTLUs or DDDLU NMVTs that can be sent by the Cisco IOS software before waiting for 
responses from the remote PU. 

The DSPU activation window provides pacing to avoid depleting the router buffer pool during PU 
activation. Increasing the window size allows more LUs to become active in a shorter amount of time 
(assuming the required buffers for activation RUs are available). Decreasing the window size limits 
the amount of buffers the DSPU may use during PU activation. Typically, you do not need to change 
the default window size.

To define the number of unacknowledged activation RUs that can be outstanding, perform the 
following task in global configuration mode:

Task Command

Enable local SAP for downstream PUs. dspu enable-pu [lsap local-sap]

Task Command

Initiate connection with upstream host or 
downstream PU via LLC2/Frame Relay.

dspu start {host-name | pu-name}

Task Command

Configure the NCIA server as the 
underlying transport mechanism.

dspu ncia server-number

Task Command

Enable local SAP for downstream PUs. dspu ncia enable-pu [lsap local-sap]

Task Command

Define the number of unacknowledged 
activation RUs.

dspu activation-window window-size
 Configuring DSPU and SNA Service Point Support BC-317



Configure SNA Service Point Support
Configure SNA Service Point Support
Our implementation of SNA Service Point support includes support for three commands: Alerts, 
RUNCMD, and Vital Product Data support.

Alert support is provided as the Cisco IOS software sends unsolicited Alerts to NetView (or an 
equivalent network management application) at the host. This function occurs at the various router 
interfaces and protocol layers within the device.

RUNCMD support enables you to send commands to the router from the NetView console using the 
NetView RUNCMD facility, and the router sends the relevant replies back to the RUNCMD screen. 
Some commands, such as telnet, rsh, rlogin, and tn3270, are not supported.

Vital Product Data support allows you to request Vital Product Data from the NetView console. The 
router replies to NetView with the relevant information. 

To configure SNA Service Point support, perform the tasks in the following sections:

• Define a Link to an SNA Host

• Configure Service Point Support to Use a Data Link Control

• Specify Names for All Attached LANs

• Specify the Physical Location of the Router

Note You do not need to perform the tasks in the next section if you have configured a DSPU host 
with the focalpoint parameter.

Define a Link to an SNA Host
To define a link to an SNA host over Token Ring, Ethernet, FDDI, RSRB, or virtual data-link control 
connections, perform the following task in global configuration mode:

To define a link to an SNA host over an SDLC connection, perform the following task in global 
configuration mode:

Task Command

Define a link to an SNA host over Token 
Ring, Ethernet, FDDI, RSRB, or virtual 
data-link control connections.

sna host host-name xid-snd xid rmac remote-mac [rsap 
remote-sap] [lsap local-sap] [interface slot/port] [window 
window-size] [maxiframe max-iframe] [retries retry-count] 
[retry-timeout retry-timeout] [focalpoint]

Task Command

Define a link to an SNA host over an 
SDLC connection.

sna host host-name xid-snd xid sdlc sdlc-addr [interface 
slot/port] [window window-size] [maxiframe max-iframe] 
[retries retry-count] [retry-timeout retry-timeout] [focalpoint]
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To define a link to an SNA host over an X.25/QLLC connection, perform the following task in global 
configuration mode:

To define a link to an SNA host over a Frame Relay connection, perform the following task in global 
configuration mode:

Configure Service Point Support to Use a Data Link Control
To configure Service Point to use a data link control, perform the tasks in one of the following 
sections:

• Configure Service Point to Use Token Ring, Ethernet, of FDDI

• Configure Service Point to Use RSRB

• Configure Service Point to Use RSRB with Local Acknowledgment

• Configure Service Point to Use Virtual Data-Link Control

• Configure Service Point Support for Frame Relay

• Configure Service Point Support for SDLC

• Configure Service Point Support for X.25

Note You do not need to perform this task if you have configured a DSPU host with the focalpoint 
parameter and have configured the DSPU host to use a data link control.

Configure Service Point to Use Token Ring, Ethernet, of FDDI
To enable a local SAP on the Token Ring, Ethernet, or FDDI interfaces for use by SNA Service Point, 
perform the following task in interface configuration mode:

Task Command

Define a link to an SNA host over an 
X.25/QLLC connection.

sna host host-name xid-snd xid x25 remote-x121-addr [qllc 
local-x121-subaddr] [interface slot/port] [window 
window-size] [maxiframe max-iframe] [retries retry-count] 
[retry-timeout retry-timeout] [focalpoint]

Task Command

Define a link to an SNA host over a 
Frame Relay connection.

sna host host-name xid-snd xid dlci dlci-number [rsap 
remote-sap] [lsap local-sap] [interface slot/port] [window 
window-size] [maxiframe max-iframe] [retries retry-count] 
[retry-timeout retry-timeout] [focalpoint]

Task Command

Enable local SAP for Service Point. sna enable-host [lsap lsap-address]
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Once a local SAP is enabled, it is ready to accept incoming connection attempts from the remote 
host. Alternatively, initiate an outgoing connection to the remote host by performing the following 
task in interface configuration mode:

Configure Service Point to Use RSRB 
To define the Service Point/RSRB data link control interface, perform the following tasks in global 
configuration mode:

To enable a local SAP on RSRB for use by hosts, perform the following task in global configuration 
mode:

Once a local SAP is enabled, it is ready to accept incoming connection attempts from the remote host 
over RSRB. Alternatively, initiate an outgoing connection to the remote host by performing the 
following task in global configuration mode:

Configure Service Point to Use RSRB with Local Acknowledgment
To configure Service Point to use RSRB with local acknowledgment, perform the following tasks in 
global configuration mode:

Configure Service Point to Use Virtual Data-Link Control 
To configure SNA Service Point to use virtual data-link control, you must create an SNA virtual 
data-link control interface.

Similar to our implementation of SDLLC, the SNA virtual data-link control interface uses the 
concept of a virtual Token Ring device residing on a virtual Token Ring to represent the Cisco IOS 
software to upstream hosts and downstream PUs across a network. 

Task Command

Initiate connection with host via Token 
Ring, Ethernet, or FDDI.

 sna start host-name

Task Command

Define an RSRB ring group. source-bridge ring-group ring-group [virtual-mac-address]

Define the Service Point/RSRB 
interface.

sna rsrb local-virtual-ring bridge-number target-virtual-ring 
virtual-macaddr

Task Command

Enable local SAP for hosts. sna rsrb enable-host [lsap local-sap]

Task Command

Initiate connection with host via RSRB. sna rsrb start host-name 

Task Command

Define an RSRB ring group. source-bridge ring-group ring-group [virtual-mac-address]

Define a remote peer with the local 
acknowledgment feature.

source-bridge remote-peer ring-group tcp ip-address 
local-ack

Define the Service Point/RSRB 
interface.

sna rsrb local-virtual-ring bridge-number target-virtual-ring 
virtual-macaddr
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Because the upstream host and downstream PU expect their peer to also be on a Token Ring, you 
must assign a virtual Token Ring address (the SNA virtual data-link control virtual MAC address) 
to the SNA virtual data-link control interface. Like real Token Ring addresses, the SNA virtual MAC 
address must be unique across the network.

In addition to assigning the SNA virtual data-link control virtual MAC address, you must also 
identify the source-route bridging virtual ring number with which the SNA virtual MAC address will 
be associated. The source-route bridging virtual ring number is set using the source-bridge 
ring-group command, which is documented in the “Source-Route Bridging Commands” chapter of 
the Bridging and IBM Networking Command Reference.

The combination of the SNA virtual MAC address and the source-route bridging virtual ring number 
identifies the SNA virtual data-link control interface to the rest of the DLSw+ network.

When an end station (either an upstream host or a downstream PU) attempts to connect with the SNA 
Service Point software, the following events occur:

1 The end station sends explorer packets with the locally administered MAC address on the router 
interface to which the end station is connected.

2 The router configured with that locally administered MAC address intercepts the frame, DLSw+ 
adjusts the routing information field (RIF) and sends a response to the end station. 

3 The end station establishes a session with the SNA Service Point router.

Prior to creating the SNA virtual data-link control interface, you must also configure DLSw+ peers 
so that DLSw+ can provide the communication path. The commands for defining DLSw+ local and 
remote peers are documented in the “DLSw+ Configuration Commands” chapter of the Bridging 
and IBM Networking Command Reference.

To define the Service Point virtual data-link control interface, perform the following task in global 
configuration mode:

After you create the SNA virtual data-link control interface, configure SNA Service Point to use 
virtual data-link control by enabling a local SAP for upstream connections. To enable a local SAP 
on virtual data-link control for use by hosts, perform the following task in global configuration 
mode:

Once a local SAP is enabled, it is ready to accept incoming connection attempts from the remote host 
using virtual data-link control. Alternatively, initiate an outgoing connection to the remote host by 
performing the following task in global configuration mode:

Task Command

Define the Service Point virtual data-link 
control interface.

sna vdlc ring-group virtual-mac-address

Task Command

Enable local SAP for hosts. sna vdlc enable-host [lsap local-sap]

Task Command

Initiate connection with host via virtual 
data-link control.

sna vdlc start host-name 
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Configure Service Point Support for Frame Relay
To configure Service Point support for Frame Relay, perform the following tasks in interface 
configuration mode:

Configure Service Point Support for SDLC
To configure Service Point support for SDLC, perform the following tasks in interface configuration 
mode:

Configure Service Point Support for X.25
To configure Service Point support for X.25, perform the following tasks in interface configuration 
mode:

Specify Names for All Attached LANs
You can specify names for all Token Ring or Ethernet LANs attached to the router. These names are 
used to identify the LAN when the Cisco IOS software sends an Alert to the host. To specify names 
for all attached LANs, perform the following tasks in interface configuration mode:

Specify the Physical Location of the Router
You can specify the physical location of the router if you intend requesting vital product information 
from the router. To specify the physical location, perform the following tasks in interface 
configuration mode:

Task Command

Define DLCI mapping into LLC2. frame-relay map llc2 dlci-number

Enable a local SAP for hosts. sna enable-host lsap lsap-address

Task Command

Specify the SDLC role of the router. sdlc role {none | primary | secondary | prim-xid-poll}

Define the SDLC address. sdlc address hexbyte

Enable the SDLC address for the host. sna enable-host sdlc sdlc-address

Task Command

Define an X.121 address. x25 address x121-address

Define remote X.121 address for 
mapping to QLLC.

x25 map qllc x121-addr

Enable QLLC subaddress for host. sna enable-host qllc x121-subaddress

Enable routing of X.25 packets to serial 
interface.

x25 route ^x121-addr.* alias serial interface

Task Command

Define the name of an attached LAN. lan-name lan-name

Task Command

Define the physical location of the 
router.

location location-description 
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Monitor DSPU and SNA Service Point Feature Status
You can monitor the status of the DSPU and SNA Service Point features. To display information 
about the state of the DSPU and SNA Service Point features, perform the following tasks in EXEC 
mode:

To control the reporting of DSPU notification events (DSPU-specific SNMP Traps and Unsolicited 
SNA Messages to Operator), perform the following command in global configuration mode:

DSPU and SNA Service Point Configuration Examples
The following sections provide DSPU and SNA Service Point configuration examples:

• Dedicated LU Routing Example

• Pooled LU Routing Example

• Upstream Host via RSRB DSPU Configuration Example

• DSPU over DLSw+ using Virtual Data-Link Control Configuration Example

• Downstream PU via SDLC DSPU Configuration Example

• Upstream Host via SDLC DSPU Configuration Example

• Downstream PU via QLLC/X.25 DSPU Configuration Example

• Upstream Host via Frame Relay DSPU Configuration Example

• DSPU NCIA Configuration Example

• SNA Service Point Support Configuration Example

• SNA Service Point over DLSw+ using Virtual Data-Link Control Configuration Example

Dedicated LU Routing Example
Figure 115 illustrates the use of dedicated LU routing. Each upstream host LU is dedicated for use 
by a specific downstream LU. 

Task Command

Show the status of all DSPU resources. show dspu

Show the status of DSPU hosts or 
downstream PUs.

show dspu pu {host-name | pu-name} [all]

Show the status of a DSPU pool. show dspu pool pool-name [all]

Show the status of all SNA hosts. show sna

Show the status of an SNA host. show sna pu host-name [all]

Task Command

Specify the level of notification event 
reporting.

dspu notification-level {off | low | medium | high}
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Figure 115 Dedicated LU Routing

The following is a configuration file for the dedicated LU routing shown in Figure 115:

dspu host ciscohost xid-snd 06500001 rmac 4000.3745.0001
dspu pu ciscopu-a xid-rcv 05D00001 rmac 1000.5AED.0001
dspu lu 1 2 host ciscohost 2
dspu lu 3 3 host ciscohost 20
dspu pu ciscopu-b xid-rcv 05D00002 rmac 1000.5AED.0002
dspu lu 1 2 host ciscohost 4
dspu lu 3 3 host ciscohost 21

Pooled LU Routing Example
Figure 116 illustrates the use of pooled LU routing. Each upstream LU is configured in the LU pool 
and each downstream LU is configured as a pooled LU.

Figure 116 Pooled LU Routing
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The following is a configuration file for the pooled LU routing shown in Figure 116:

dspu host ciscohost xid-snd 06500001 rmac 4000.3745.0001
dspu pool lupool host ciscohost lu 2 21
dspu pu ciscopu-a xid-rcv 05D00001 rmac 1000.5AED.0001
dspu lu 1 3 pool lupool
dspu pu ciscopu-b xid-rcv 05D00002 rmac 1000.5AED.0002
dspu lu 1 3 pool lupool
dspu pu ciscopu-c xid-rcv 05D00003 rmac 1000.5AED.0003
dspu lu 1 3 pool lupool

Upstream Host via RSRB DSPU Configuration Example
The following configuration example represents one possible definition for the network topology 
shown earlier in Figure 115. This example demonstrates the configuration of an upstream host via 
RSRB (with local acknowledgment) and downstream PUs via Token Ring. 

source-bridge ring-group 99
source-bridge remote-peer 99 tcp 150.10.13.1
source-bridge remote-peer 99 tcp 150.10.13.2 local-ack

dspu rsrb 88 1 99 4000.ffff.0001
dspu rsrb enable-host lsap 4

dspu host ciscohost xid-snd 06500001 rmac 4000.3172.0001 rsap 4 lsap 4
dspu pool ciscopool host ciscohost lu 2 8
dspu rsrb start ciscohost

dspu pu ciscopu1 xid-rcv 05d00001 
dspu lu 2 3 pool ciscopool

dspu pu ciscopu2 xid-rcv 05d00002
dspu lu 2 4 pool ciscopool

dspu pu ciscopu3 xid-rcv 05d00003
dspu lu 2 2 pool ciscopool

dspu pu ciscopu4 xid-rcv 05d00004
dspu lu 2 2 pool ciscopool
dspu lu 3 3 host ciscohost 9

interface tokenring 0
description tokenring connection for downstream PUs
ring-speed 16
dspu enable-pu lsap 8

DSPU over DLSw+ using Virtual Data-Link Control Configuration Example
This configuration example illustrates pooled LU routing over DLSw+ using virtual data-link 
control.

source-bridge ring-group 99
dlsw local-peer peer-id 150.10.16.2
dlsw remote-peer 0 tcp 150.10.16.1
!
dspu vdlc 99 4000.4500.01f0
dspu vdlc enable-pu lsap 8
dspu vdlc enable-host lsap 12
!
dspu host HOST-B xid-snd 065bbbb0 rmac 4000.7000.01f1 rsap 4 lsap 12 focalpoint
dspu pool pool-b host HOST-B lu 2 254
!
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dspu pu PU3K-A xid-rcv 05d0000a rmac 4000.3000.0100 rsap 10 lsap 8
dspu lu 2 254 pool pool-b
!
dspu default-pu
dspu lu 2 5 pool pool3k-a
!
dspu vdlc start HOST-B
dspu vdlc start PU3K-A
!
interface serial 3
description IP connection to dspu7k
ip address 150.10.16.2 255.255.255.0
clockrate 4000000

Downstream PU via SDLC DSPU Configuration Example
This example demonstrates the configuration of downstream PUs via SDLC and an upstream host 
via Token Ring.

dspu host ciscohost xid-snd 06500001 rmac 4000.3172.0001 rsap 4 lsap 12
dspu pool ciscopool host ciscohost lu 2 11
!
dspu pu pu-sdlc0 sdlc C1 interface serial 0
dspu lu 2 6 pool ciscopool
!
dspu pu pu-sdlc1 sdlc C1 interface serial 1
dspu lu 2 6 pool ciscopool
!
interface serial 0
description SDLC connection for pu-sdlc0
encapsulation sdlc
sdlc role primary
sdlc address C1 
dspu enable-pu sdlc C1
clockrate 56000

!
interface serial 1
description SDLC connection for pu-sdlc1
encapsulation sdlc
sdlc role primary
sdlc address C1 
dspu enable-pu sdlc C1
clockrate 56000

!
interface tokenring 0
description tokenring connection for ciscohost
ring-speed 16
dspu enable-host lsap 12
dspu start ciscohost

Upstream Host via SDLC DSPU Configuration Example
This example demonstrates the configuration of an upstream host via SDLC and downstream PUs 
via Token Ring and Ethernet.

dspu host ciscohost xid-snd 06500001 sdlc C1 interface serial 0
dspu pool ciscopool host ciscohost lu 2 11
!
dspu pu pu-token rmac 4000.4444.0001 rsap 4 lsap 8
dspu lu 2 6 pool ciscopool
!
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dspu pu pu-ether rmac 0200.2222.0001 rsap 4 lsap 8
dspu lu 2 6 pool ciscopool
!
interface serial 0
description SDLC connection for ciscohost
encapsulation sdlc
sdlc role secondary
sdlc address C1 
dspu enable-host sdlc C1
clockrate 56000

!
interface tokenring 0
description tokenring connection for pu-token
ring-speed 16
dspu enable-pu lsap 8

!
interface ethernet 0
description Ethernet connection for pu-ether
dspu enable-pu lsap 8

Downstream PU via QLLC/X.25 DSPU Configuration Example
This example demonstrates the configuration of a downstream PU via QLLC/X.25 and upstream 
host via Ethernet.

x25 routing
!
dspu host ciscohost xid-snd 06500001 rmac 0200.2222.0001 rsap 4 lsap 12
dspu pool ciscopool host ciscohost lu 2 11
!
dspu pu pu-qllc x25 320108 qllc 08
dspu lu 2 11 pool ciscopool
!
interface serial 0
description QLLC connection for pu-qllc
encapsulation x25 
x25 address 3202
x25 map qllc 320108
dspu enable-pu qllc 8

!
interface ethernet 0
description Ethernet connection for pu-ether
dspu enable-host lsap 12
dspu start ciscohost

!
x25 route ^3202.* alias serial 0

Upstream Host via Frame Relay DSPU Configuration Example
This example demonstrates the configuration of an upstream host via Frame Relay and downstream 
PUs via Token Ring and Ethernet.

dspu host ciscohost xid-snd 06500001 dlci 200 rsap 4 lsap 12
dspu pool ciscopool host ciscohost lu 2 11
!
dspu pu pu-token rmac 4000.4444.0001 rsap 4 lsap 8
dspu lu 2 6 pool ciscopool
!
dspu pu pu-ether rmac 0200.2222.0001 rsap 4 lsap 8
dspu lu 2 6 pool ciscopool
!
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interface serial 0
description Frame Relay connection for ciscohost
encapsulation frame-relay ietf
frame-relay map llc2 200
dspu enable-host lsap 12
dspu start ciscohost

!
interface tokenring 0
description tokenring connection for pu-token
ring-speed 16
dspu enable-pu lsap 8

!
interface ethernet 0
description Ethernet connection for pu-ether
dspu enable-pu lsap 8

DSPU NCIA Configuration Example
This configuration example illustrates an NCIA client/server session using DSPU.

ncia server 1 10.2.20.4 4000.3745.0001 1000.0000.0001 128
!
dspu ncia 1
dspu ncia enable-pu lsap 8
!
dspu host HOST-9370 xid-snd 11100001 rmac 4000.1060.1000 rsap 4 lsap 4
!
dspu pu CISCOPU-A xid-rcv 01700001
dspu lu 2 6 host HOST-9370 2
!
interface TokenRing 0
ring-speed 16
llc2 xid-retry-time 0
dspu enable-host lsap 4
dspu start HOST-9370

!

SNA Service Point Support Configuration Example
The following is an example of an RSRB configuration that implements SNA Service Point:

source-bridge ring-group 99
source-bridge remote-peer 99 tcp 150.10.13.2 local-ack
!
sna rsrb 88 1 99 4000.ffff.0001
!
sna host CNM02 xid-snd 05dbc000 rmac 4001.3745.1088 rsap 4 lsap 4 focalpoint
sna rsrb enable-host lsap 4
sna rsrb start CNM02
!

SNA Service Point over DLSw+ using Virtual Data-Link Control Configuration Example
The following is an example of an SNA Service Point configuration that uses virtual data-link 
control over DLSw+:

source-bridge ring-group 99
dlsw local-peer peer-id 150.10.16.2
dlsw remote-peer 0 tcp 150.10.16.1
!
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sna vdlc 99 4000.4500.01f0
sna vdlc enable-host lsap 12
!
sna host HOST-B xid-snd 065bbbb0 rmac 4000.7000.01f1 rsap 4 lsap 12 focalpoint
!
sna vdlc start HOST-B
!
interface serial 3
description IP connection to dspu7k
ip address 150.10.16.2 255.255.255.0
clockrate 4000000
 Configuring DSPU and SNA Service Point Support BC-329



DSPU and SNA Service Point Configuration Examples
BC-330 Bridging and IBM Networking Configuration Guide


	Configure Service Point to Use Token Ring, Ethernet, of FDDI
	Configure Service Point to Use RSRB
	Configure Service Point to Use RSRB with Local Acknowledgment
	Configure Service Point to Use Virtual Data-Link Control
	Configure Service Point Support for Frame Relay
	Configure Service Point Support for SDLC
	Configure Service Point Support for X.25


<<
  /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


