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Configuring Redundancy

This chapter describes how to configure redundant connections and contains these sections:

• Configuring Fault Tolerance, page 9-1

• Configuring HSRP, page 9-5

• Configuring Interface and Device Tracking, page 9-8

• Configuring Connection Redundancy, page 9-10

• Synchronizing the Configuration, page 9-11

• Configuring a Hitless Upgrade, page 9-13

Configuring Fault Tolerance
This section describes a fault-tolerant configuration. In this configuration, two separate Catalyst 6500 
series chassis each contain a CSM-S.

Note You can also create a fault-tolerant configuration with two CSM-S modules in a single Catalyst 6500 
series chassis. You also can create a fault-tolerant configuration in either the secure (router) mode or 
nonsecure (bridge) mode. 

In the secure (router) mode, the client-side and server-side VLANs provide the fault-tolerant (redundant) 
connection paths between the CSM-S and the routers on the client side and the servers on the server side. 
In a redundant configuration, two CSM-S modules perform active and standby roles. Each CSM-S 
contains the same virtual server, server pool, and real server information. When the alias command is 
configured on the client side and again on the server side, both CSM-S modules can share a client-side 
IP address and a server-side IP address. From either side, each CSM-S is configured identically, and the 
network sees the fault-tolerant configuration as a single CSM-S. Only the active CSM-S will respond to 
ARP requests to the alias IP address. In the case of a failover, the client-side routers and the server-side 
servers need not change their default gateways, continuing to use the alias IP addresses.

The alias command provides functionality similar to HSRP by supplying a floating IP address and a 
virtual MAC address that servers can use as the default gateway. Although it is possible to create a secure 
mode fault-tolerant configuration without using the alias command, the clients and servers would 
require reconfiguration in the case of a failover. Client-to-server connections would be lost until after 
reconfiguration of gateway addresses.
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In the nonsecure (bridge) mode, the client-side and server-side VLANs will both have the same IP 
address. Because the client-side gateway address and static routes will use addresses on the server side 
(and vice versa) rather than the VLAN address, the alias command is not needed.

Configuring fault tolerance requires the following:

• Two CSM-S modules that are installed in the Catalyst 6500 series chassis.

• Identically configured CSM-S modules. One CSM-S is configured as the active; the other is 
configured as the standby.

• Each CSM-S module connected to the same client-side and server-side VLANs.

• Communication between the CSM-S modules provided by a shared private VLAN.

Note When you configure multiple fault-tolerant CSM-S pairs, do not configure multiple CSM-S pairs 
to use the same fault-tolerant VLAN. Use a different fault-tolerant VLAN for each fault-tolerant 
CSM-S pair.

Note If the shared private VLAN should fail, both CSM-S modules would become active, causing 
connectivity failures.

• A network that sees the redundant CSM-S modules as a single entity.

• Connection redundancy by configuring a link that has a 1-GB per-second capacity. Enable the 
calendar in the switch Cisco IOS software so that the CSM-S state change gets stamped with the 
correct time.

The following command enables the calendar:

Router# configure terminal
Router(config)# clock timezone WORD offset from UTC
Router(config)# clock calendar-valid

Because each CSM-S has a different (non-alias) IP address on the client-side and server-side VLAN, the 
CSM-S can send health monitor probes (see the “Configuring Probes for Health Monitoring” section on 
page 11-1) to the network and receive responses. Both the active and standby CSM-S modules send 
probes while operational. If the standby CSM-S assumes control, it knows the status of the servers 
because of the probe responses that it has received.

Connection replication supports both non-TCP connections and TCP connections. Enter the replicate 
csrp {sticky | connection} command in the virtual server mode to configure replication for the CSM-S 
modules.

Note The default setting for the replicate command is disabled.

To use connection replication for connection redundancy, enter these commands:

Router# configure terminal
Router(config)# no ip igmp snooping

The no ip igmp snooping command is necessary because the replication frame has a multicast type 
destination MAC with a unicast IP address. When the switch listens to the Internet Group Management 
Protocol (IGMP) to find the multicast group membership and build its multicast forwarding information 
database (FIB), the switch does not find group members and prunes the multicast table. All multicast 
frames, from active to standby, are dropped causing erratic results. 
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If no router is present on the server-side VLAN, then each server’s default route points to the aliased IP 
address.

Figure 9-1 shows how the secure (router) mode fault-tolerant configuration is set up.

Figure 9-1 Fault-Tolerant Configuration

Note The addresses in Figure 9-1 refer to the steps in the following two task tables.

To configure the active (A) CSM-S for fault tolerance, perform this task:
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Command Purpose

Step 1 Router(config-module-csm)# vlan 2 client Creates the client-side VLAN 2 and enters the SLB 
VLAN mode1.

Step 2 Router(config-slb-vlan-client)# ip addr 
192.158.38.10 255.255.255.0

Assigns the content switching IP address on 
VLAN 2.

Step 3 Router(config-slb-vlan-client)# gateway 
192.158.38.20 

(Optional) Defines the client-side VLAN gateway 
for an HSRP-enabled gateway.

Step 4 Router(config-module-csm)# vserver vip1 Creates a virtual server and enters the SLB vserver 
mode.
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To configure the standby (B) CSM-S for fault tolerance, perform this task (see Figure 9-1):

Step 5 Router(config-slb-vserver)# virtual 
192.158.38.30 tcp www

Creates a virtual IP address.

Step 6 Router(config-module-csm)# inservice Enables the server.

Step 7 Router(config-module-csm)# vlan 3 server Creates the server-side VLAN 3 and enters the SLB 
VLAN mode.

Step 8 Router(config-slb-vlan-server)# ip addr 
192.158.39.10 255.255.255.0

Assigns the CSM-S IP address on VLAN 3.

Step 9 Router(config-slb-vlan-server)# alias ip 
addr 192.158.39.20 255.255.255.0

Assigns the default route for VLAN 3.

Step 10 Router(config-slb-vlan-server) vlan 9 Defines VLAN 9 as a fault-tolerant VLAN.

Step 11 Router(config-module-csm)# ft group 
ft-group-number vlan 9

Creates the content switching active and standby 
(A/B) group VLAN 9.

Step 12 Router(config-module-csm)# vlan Enters the VLAN mode1.

Step 13 Router(vlan)# vlan 2 Configures a client-side VLAN 22.
Step 14 Router(vlan)# vlan 3 Configures a server-side VLAN 3.
Step 15 Router(vlan)# vlan 9 Configures a fault-tolerant VLAN 9.
Step 16 Router(vlan)# exit Enters the exit command to have the configuration 

take effect.

1. Enter the exit command to leave a mode or submode. Enter the end command to return to the menu’s top level.

2. The no form of this command restores the defaults.

Command Purpose

Command Purpose

Step 1 Router(config-module-csm)# vlan 2 client Creates the client-side VLAN 2 and enters the 
SLB VLAN mode1.

Step 2 Router(config-slb-vlan-client)# ip addr 
192.158.38.40 255.255.255.0

Assigns the content switching IP address on 
VLAN 2.

Step 3 Router(config-slb-vlan-client)# gateway 
192.158.38.20 

Defines the client-side VLAN gateway. 

Step 4 Router(config-module-csm)# vserver vip1 Creates a virtual server and enters the SLB 
virtual server mode.

Step 5 Router(config-slb-vserver)# virtual 
192.158.38.30 tcp www

Creates a virtual IP address.

Step 6 Router(config-module-csm)# inservice Enables the server.

Step 7 Router(config-module-csm)# vlan 3 server Creates the server-side VLAN 3 and enters the 
SLB VLAN mode.

Step 8 Router(config-slb-vserver)# ip addr 
192.158.39.30 255.255.255.0

Assigns the CSM-S IP address on VLAN 3.

Step 9 Router(config-slb-vserver)# alias 
192.158.39.20 255.255.255.0

Assigns the default route for VLAN 2.

Step 10 Router(config-module-csm) vlan 9 Defines VLAN 9 as a fault-tolerant VLAN.
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Configuring HSRP
This section provides an overview of a Hot Standby Router Protocol (HSRP) configuration 
(see Figure 9-2) and describes how to configure the CSM-S modules with HSRP and CSM-S failover on 
the Catalyst 6500 series switches.

HSRP Configuration Overview
Figure 9-2 shows that two Catalyst 6500 series switches, Switch 1 and Switch 2, are configured to route 
from a client-side network (10.100/16) to an internal CSM-S client network (10.6/16, VLAN 136) 
through an HSRP gateway (10.100.0.1). The configuration shows the following:

• The client-side network is assigned an HSRP group ID of HSRP ID 2. 

• The internal CSM-S client network is assigned an HSRP group ID of HSRP ID 1.

Note HSRP group 1 must have tracking turned on so that it can track the client network ports on HSRP 
group 2. When HSRP group 1 detects any changes in the active state of those ports, it duplicates those 
changes so that both the HSRP active (Switch 1) and HSRP standby (Switch 2) switches share the same 
knowledge of the network.

In the example configuration, two CSM-S modules (one in Switch 1 and one in Switch 2) are configured 
to forward traffic between a client-side and a server-side VLAN:

• Client VLAN 136

Note The client VLAN is actually an internal CSM-S VLAN network; the actual client network 
is on the other side of the switch.

• Server VLAN 272

The actual servers on the server network (10.5/1) point to the CSM-S server network through an 
alias gateway (10.5.0.1), allowing the servers to run a secure subnet.

In the example configuration, an EtherChannel is set up with trunking enabled, allowing traffic on 
the internal CSM-S client network to travel between the two Catalyst 6500 series switches. The 
setup is shown in Figure 9-2.

Note EtherChannel protects against a severed link to the active switch and a failure in a 
non-CSM-S component of the switch. EtherChannel also provides a path between an active 
CSM-S in one switch and another switch, allowing the CSM-S modules and switches to fail 
over independently, providing an extra level of fault tolerance.

Step 11 Router(config-module-csm)# ft group 
ft-group-number vlan 9

Creates the CSM-S active and standby (A/B) 
group VLAN 9.

Step 12 Router(config-module-csm)# show module csm 
all

Displays the state of the fault-tolerant system.

1. Enter the exit command to leave a mode or submode. Enter the end command to return to the menu’s top level.

Command Purpose
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Figure 9-2 HSRP Configuration

Creating the HSRP Gateway
This section describes how to create an HSRP gateway for the client-side network. The gateway is HSRP 
ID 2 for the client-side network.

Note In this example, HSRP is set on Fast Ethernet ports 3/6.

To create an HSRP gateway, perform these steps:

Step 1 Configure Switch 1—FT1 (HSRP active) as follows:

Router(config)# interface FastEthernet3/6
Router(config)# ip address 10.100.0.2 255.255.0.0
Router(config)# standby 2 priority 110 preempt
Router(config)# standby 2 ip 10.100.0.1
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Step 2 Configure Switch 2—FT2 (HSRP standby) as follows:

Router(config)# interface FastEthernet3/6
Router(config)# ip address 10.100.0.3 255.255.0.0
Router(config)# standby 2 priority 100 preempt
Router(config)# standby 2 ip 10.100.0.1

Creating Fault-Tolerant HSRP Configurations
This section describes how to create a fault-tolerant HSRP secure-mode configuration. To create a 
nonsecure-mode configuration, enter the commands described with these exceptions:

• Assign the same IP address to both the server-side and the client-side VLANs.

• Do not use the alias command to assign a default gateway for the server-side VLAN.

To create fault-tolerant HSRP configurations, perform these steps:

Step 1 Configure VLANs on HSRP FT1 as follows:

Router(config)# module csm 5
Router(config-module-csm)# vlan 136 client
Router(config-slb-vlan-client)# ip address 10.6.0.245 255.255.0.0
Router(config-slb-vlan-client)# gateway 10.6.0.1
Router(config-slb-vlan-client)# exit

Router(config-module-csm)# vlan 272 server
Router(config-slb-vlan-server)# ip address 10.5.0.2 255.255.0.0
Router(config-slb-vlan-server)# alias 10.5.0.1 255.255.0.0
Router(config-slb-vlan-server)# exit
Router(config-module-csm)# exit

Router(config)# vlan 71
Router(config-vlan)# exit

Router(config)# module csm 5
Router(config-module-csm)# ft group 88 vlan 71 
Router(config-slb-ft)# priority 30 
Router(config-slb-ft)# preempt 
Router(config-slb-ft)# exit

Router(config-module-csm)# interface vlan136
Router(config-if)# ip address 10.6.0.2 255.255.0.0
Router(config-if)# standby 1 priority 100 preempt
Router(config-if)# standby 1 ip 10.6.0.1
Router(config-if)# standby 1 track Fa3/6 10

Step 2 Configure VLANs on HSRP FT2 as follows:

Router(config)# module csm 6
Router(config-module-csm)# vlan 136 client
Router(config-slb-vlan-client)# ip address 10.6.0.246 255.255.0.0
Router(config-slb-vlan-client)# gateway 10.6.0.1
Router(config-slb-vlan-client)# exit

Router(config-module-csm)# vlan 272 server
Router(config-slb-vlan-server)# ip address 10.5.0.3 255.255.0.0
Router(config-slb-vlan-server)# alias 10.5.0.1 255.255.0.0
Router(config-slb-vlan-server)# exit
Router(config-module-csm)# exit
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Router(config)# vlan 71
Router(config-vlan)# exit

Router(config)# module csm 6
Router(config-module-csm)# ft group 88 vlan 71 
Router(config-slb-ft)# priority 20 
Router(config-slb-ft)# preempt 
Router(config-slb-ft)# exit

Router(config-module-csm)# interface vlan136
Router(config-if)# ip address 10.6.0.3 255.255.0.0
Router(config-if)# standby 1 priority 100 preempt
Router(config-if)# standby 1 ip 10.6.0.1
Router(config-if)# standby 1 track Fa3/6 10

Note To allow tracking to work, preempt must be on.

Step 3 Configure EtherChannel on both switches as follows:

Router(console)# interface Port-channel100
Router(console)# switchport
Router(console)# switchport trunk encapsulation dot1q
Router(console)# switchport trunk allowed vlan 136

Note By default, all VLANs are allowed on the port channel.

Step 4 To prevent problems, remove the server and fault-tolerant CSM-S VLANs as follows:

Router(console)# switchport trunk remove vlan 71
Router(console)# switchport trunk remove vlan 272

Step 5 Add ports to the EtherChannel as follows:

Router(console)# interface FastEthernet3/25
Router(console)# switchport
Router(console)# channel-group 100 mode on

Configuring Interface and Device Tracking
When you configure fault-tolerant HSRP, the active and standby state of the CSM-S does not follow the 
state of the active HSRP group. When the active HSRP is in one chassis and the active CSM-S is in 
another chassis, traffic traverses through the trunk ports between the two chassis.

You can configure tracking to track the state of HSRP groups, physical interfaces, and gateways. 

Tracking an HSRP Group
You can configure HSRP group tracking so that when the HSRP state changes for a specified tracked 
group, the Cisco IOS software sends a message to the CSM-S to make an active switchover.

To configure HSRP group tracking, perform this task in the fault-tolerant submode:
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Tracking a Gateway
When you configure gateway tracking, the Cisco IOS software sends the configured gateway IP address 
and next hop IP address to the CSM-S. The CSM-S then periodically checks for the availability of the 
gateway. If the gateway is not available, the CSM-S forces an active switchover.

To configure gateway tracking, perform this task in the fault-tolerant submode:

Tracking an Interface
You can configure interface tracking so that when the specified physical interface goes down, the 
Cisco IOS software sends a message to the CSM-S to make an active switchover.

To configure interface tracking, perform this task in the fault-tolerant submode:

Note Although the CLI accepts more arguments than are shown in the track interface command description, 
the CSM supports only physical interfaces for the tracking feature.

Command Purpose

Router(config-slb-ft)# track group 
group_number

Specifies the tracked HSRP group.

Command Purpose

Router(config-slb-ft)# track gateway 
ip_addr

Specifies the tracked gateway IP address.

Command Purpose

Router(config-slb-ft)# track interface 
{async | ctunnel | dialer | fastethernet | 
gigabitethernet}

Specifies the tracked interface.
9-9
Catalyst 6500 Series Switch Content Switching Module with SSL Installation and Configuration Note

OL-7030-01



 

Chapter 9      Configuring Redundancy
Configuring Connection Redundancy
Configure the Tracking Mode
To configure the tracking mode, perform this task in the fault-tolerant submode:

Configuring Connection Redundancy
Connection redundancy prevents open connections from ceasing to respond when the active CSM-S fails 
and the standby CSM-S becomes active. With connection redundancy, the active CSM-S replicates 
forwarding information to the standby CSM-S for each connection that is to remain open when the active 
CSM-S fails over to the standby CSM-S.

To configure connection redundancy, perform this task:

Command Purpose

Router(config-slb-ft)# track mode {any | 
all}

Specifies the tracking mode. 

The any keyword forces a switchover if any of the 
tracking devices goes down or if the HSRP state 
changes to standby. 

The all keyword forces a switchover when at least 
one of the tracking devices goes down for every 
configured tracking feature (group, gateway, and 
interface).

Command Purpose

Step 1 Router# configure terminal Enters router configuration mode.

Step 2 Router(config)# no ip igmp 
snooping

Removes IGMP snooping from the configuration.

Step 3 Router(config-module-csm)# 
vserver virtserver-name 

Identifies a virtual server and enters the virtual server submode.

Step 4 Router(config-slb-vserver)# 
virtual ip-address [ip-mask] 
protocol port-number [service 
ftp]

Configures the virtual server attributes.

Step 5 Router(config-slb-vserver)# 
serverfarm serverfarm-name

Associates a server farm with a virtual server.

Step 6 Router(config-slb-vserver)# 
sticky duration [group 
group-id] [netmask 
ip-netmask]

Ensures that connections from the same client use the same real 
server.

Step 7 Router(config-slb-vserver)# 
replicate csrp sticky 

Enables sticky replication.

Step 8 Router(config-slb-vserver)# 
replicate csrp connection

Enables connection replication.

Step 9 Router(config-slb-vserver)# 
inservice

Enables the virtual server for load balancing.

Step 10 Router(config-module-csm)# ft 
group group-id vlan vlanid 

Configures fault tolerance and enters the fault-tolerance 
submode.
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This example shows how to set fault tolerance for connection redundancy:

Router(config-module-csm)# vserver VS_LINUX-TELNET
Router(config-slb-vserver)# virtual 10.6.0.100 tcp telnet
Router(config-slb-vserver)# serverfarm SF_NONAT
Router(config-slb-vserver)# sticky 100 group 35
Router(config-slb-vserver)# replicate csrp sticky
Router(config-slb-vserver)# replicate csrp connection
Router(config-slb-vserver)# inservice
Router(config-slb-vserver)# exit
Router(config-module-csm)# ft group 90 vlan 111
Router(config-slb-ft)# priority 10
Router(config-slb-ft)# failover 3
Router(config-slb-ft)# preempt
Router(config-slb-ft)# exit

Synchronizing the Configuration
You can synchronize the configuration between the active and standby CSM-S in a single chassis or in 
separate chassis. Synchronization happens over the fault-tolerant VLAN.

Note Traffic over the fault-tolerant VLAN uses broadcast packets; therefore, we recommend that you remove 
all devices, other than those necessary for communication between the active and standby CSM-S, from 
the fault-tolerant VLAN.

Note It is important that you follow the procedures in this section as described. If you do not enter the alt 
standby_ip_address command on the active CSM-S (as described in Step 4 below) before you 
synchronize the configuration, the VLAN IP addresses on the standby CSM-S will be removed.

To configure synchronization on the active CSM-S, perform this task:

Step 11 Router(config-slb-ft)# 
priority value 

Sets the priority of the CSM-S.

Step 12 Router(config-slb-ft)# 
failover failover-time

Sets the time for a standby CSM-S to wait before becoming an 
active CSM-S.

Step 13 Router(config-slb-ft)# 
preempt

Allows a higher priority CSM-S to take control of a fault-tolerant 
group when it comes online.

Command Purpose

Command Purpose

Step 1 Router# configure terminal Enters router configuration mode.

Step 2 Router(config)# module csm 
slot-number

Specifies the slot number of the active CSM-S.

Step 3 Router(config-module-csm)# vlan 
vlan_ID {client | server}

Configures the client-side and server-side VLAN.
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To configure synchronization on the standby CSM-S, perform this task:

To synchronize the configuration, perform this task on the active CSM-S:

This example shows how to configure both the active and the standby CSM-S for synchronization:

• Active CSM-S:

Router# configure terminal
Enter configuration commands, one per line.  End with CNTL/Z.
Router(config)# module csm 5
Router(config-module-csm)# vlan 130 client
Router(config-slb-vlan-client)# ip addr 123.44.50.5 255.255.255.0 alt 123.44.50.7 
255.255.255.0
Router(config-slb-vlan-client)# gateway 123.44.50.1
Router(config-slb-vlan-client)# exit
Router(config-module-csm)# vlan 150 server
Router(config-slb-vlan-server)# ip addr 123.46.50.6 255.255.255.0 alt 123.44.40.8 
255.255.255.0
Router(config-slb-vlan-server)# alias 123.60.7.6 255.255.255.0
Router(config-slb-vlan-server)# route 123.50.0.0 255.255.0.0 gateway 123.44.50.1
Router(config-slb-vlan-server)# exit
Router(config-module-csm)# ft group 90 vlan 111
Router(config-slb-ft)# priority 10 alt 15
Router(config-slb-ft)# end

Step 4 Router(config-slb-vlan-client)# 
ip addr active_ip_addr netmask 
alt standby_ip_addr netmask

Configures an IP address to the CSM-S on this particular 
VLAN. Enter the alt keyword to specify an alternate IP address 
that is sent to the standby CSM-S.

Note If you do not enter the alt standby_ip_address 
command on the active CSM-S before you synchronize 
the configuration, the VLAN IP addresses on the 
backup CSM-S will be removed

Step 5 Router(config-slb-vlan-client)# 
exit

Exits VLAN config mode.

Step 6 Router(config-module-csm)# ft 
group group-id vlan vlanid 

Configures fault tolerance and enters the fault-tolerance 
submode. 

Step 7 Router(config-slb-ft)# priority 
active_value alt standby_value 

Sets the priority of the CSM-S. Enter the alt keyword to specify 
an alternate priority value that is sent to the standby CSM-S.

Command Purpose

Command Purpose

Step 1 Router# configure terminal Enters router configuration mode.

Step 2 Router(config)# module csm 
slot-number

Specifies the slot number of the standby CSM-S.

Step 3 Router(config-module-csm)# ft 
group group-id vlan vlanid 

Configures fault tolerance and specifies the fault tolerant 
VLAN. 

Command Purpose

Router# hw-module csm 
slot-number standby config-sync

Synchronizes the configuration. Enter this command every time 
you want to synchronize the configuration. 
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• Standby CSM-S:

Router# configure terminal
Enter configuration commands, one per line.  End with CNTL/Z.
Router(config)# module csm 6
Router(config-module-csm)# ft group 90 vlan 111
Router(config-slb-ft)# end

This example shows how to synchronize the configuration between the active and standby CSM-Ss:

Router# hw-module csm 5 standby config-sync
%CSM_SLB-6-REDUNDANCY_INFO:Module 5 FT info:Active:Bulk sync started
%CSM_SLB-6-REDUNDANCY_INFO:Module 5 FT info:Active:Manual bulk sync completed

Configuring a Hitless Upgrade
A hitless upgrade allows you to upgrade to a new software version without major service disruption due 
to the downtime for the upgrade. To configure a hitless upgrade, perform these steps:

Step 1 If you have preempt enabled, turn it off.

Step 2 Perform a write memory on the standby CSM-S.

Step 3 Upgrade the standby CSM-S with the new release, and then reboot the CSM-S. 

The standby CSM-S boots as standby with the new release. If you have sticky backup enabled, keep the 
standby CSM-S in standby mode for at least 5 minutes.

Step 4 Upgrade the active CSM-S.
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Step 5 Reboot the active CSM-S.

When the active CSM-S reboots, the standby CSM-S becomes the new active CSM-S and takes over the 
service responsibility.

Step 6 The rebooted CSM-S comes up as the standby CSM.
9-14
Catalyst 6500 Series Switch Content Switching Module with SSL Installation and Configuration Note

OL-7030-01


	Configuring Redundancy
	Configuring Fault Tolerance
	Configuring HSRP
	HSRP Configuration Overview
	Creating the HSRP Gateway
	Creating Fault-Tolerant HSRP Configurations

	Configuring Interface and Device Tracking
	Tracking an HSRP Group
	Tracking a Gateway
	Tracking an Interface
	Configure the Tracking Mode

	Configuring Connection Redundancy
	Synchronizing the Configuration
	Configuring a Hitless Upgrade



<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


