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Configuring SAN Device Virtualization

This chapter describes how to configure virtual devices to represent physical end devices for switches 
running Cisco MDS SAN-OS Release 3.1(2) and later, or NX-OS Release 4.1(1a) and later.

Cisco SAN device virtualization (SDV) is a licensed feature included in the Cisco MDS 9000 Family 
Enterprise package (ENTERPRISE_PKG). Refer to the Cisco NX-OS Family Licensing Guide for details 
about acquiring licenses.

This chapter includes the following topics:

• Information About SDV, page 3-1

• Licensing Requirements for SAN Device Virtualization, page 3-5

• Guidelines and Limitations, page 3-5

• Default Settings, page 3-7

• Configuring SDV, page 3-7

• Field Descriptions for SDV, page 3-12

• Additional References, page 3-12

Information About SDV
As of Cisco SAN-OS Release 3.1(2) and later, you can use Cisco SAN device virtualization to create 
virtual devices that represent physical end-devices. Virtualization of SAN devices accelerates swapout 
or failover to a replacement disk array, and it also minimizes downtime when replacing host bus adapters 
(HBAs) or when rehosting an application on a different server.

SAN device virtualization enables you to:

• Reduce the amount of time it takes for data migration, and ultimately the overall amount of 
downtime.

• Improve ease-of-use and reduce the possibility of user-introduced errors during the failover by 
performing the operation in a single step.

• Easily scale to larger numbers of targets.

SAN devices that are virtualized can be either initiators or targets. You can virtualize targets to create a 
virtual target and also virtualize initiators to create a virtual initiator. SAN device configurations do not 
distinguish between virtual initiators and virtual targets (see Figure 3-1 and Figure 3-2).
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Figure 3-1 Target Virtualization

Figure 3-2 Initiator Virtualization

Note While most of the examples in this chapter describe target virtualization, the initiator virtualization 
functions similarly.

Typically, today’s deployments for handling device failures are designed for high availability (HA), with 
redundancy being a key part of this design. Consider the situation where a target is designed to be 
redundant. Two arrays are deployed–a primary and secondary in this situation. Enterprises often use 
some type of consistency technology (such as EMF SRDF) between the primary and secondary arrays 
to ensure that the secondary is a mirrored copy of the production LUN. However, if the primary array 
fails, it must be replaced by the secondary because all I/O must occur on the secondary array. Problems 
can occur because the time required to bring the secondary array up and have it working often takes 
longer than most can afford (Figure 3-3 illustrates this dilemma).

Figure 3-3 Typical Deployment for Handling Device Failures Before SDV
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If a storage array is replaced without using Cisco SDV, then it may require the following actions:

• Taking down a server to modify zoning and account for the new array.

• Changing the Cisco NX-OS configuration to accommodate Fibre Channel IDs (FC IDs) and 
pWWNs of the new array.

• Changing a server configuration to accommodate the new FC IDs and pWWNs.

More specifically, without SDV you might experience the following conditions:

• It can take a considerable amount of time to configure a secondary device for a typical production 
environment.

• In the zoning configuration, all the initiators must be rezoned with the secondary device, and certain 
initiators must also be reconfigured. For example, the WWN and FC ID of the secondary device are 
different, so driver files must be changed and the server must be rebooted.

• Clustering (multiple initiators) compounds the problem, and the failover procedure must be repeated 
for each server of the cluster. Think of a server cluster as a set of HBAs–any storage array FC ID 
changes must be performed for each HBA.

SDV enables you to achieve the following performance targets:

• Reduce the amount of time it takes for data migration, and ultimately the overall amount of 
downtime.

• Easily scale to larger numbers of devices.

Figure 3-4 illustrates the benefits of SDV. In this configuration, disk array Y replaces disk array X. When 
disk array X was deployed, the user created virtual devices for all the Fibre Channel interfaces using 
SDV. After data replication from disk array X was completed, the user briefly pauses activity on the 
application server and relinked disk array Y to the virtual devices used by the server, completing the 
swapout of disk array X. No zoning changes or host operating system configuration changes were 
required during the time-critical period when the swap was performed; this significantly minimized 
application downtime.

Note The array administrator will likely have to perform actions on array Y for it to become a primary device 
and accept server logins before linking the virtual device to the array Y pWWN.

Figure 3-4 SDV Example
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This section includes the following topics:

• Key Concepts, page 3-4

• Automatic Failover and Fallback, page 3-4

• Resolving Fabric Merge Conflicts, page 3-4

Key Concepts
The following terms are used throughout this chapter:

• Virtual device—The virtualized or proxy representation of the real device, which is registered with 
the name server and has a pWWN and FC ID. A virtual device exists as long as its real (physical) 
counterpart is online. The virtual device pWWN and FC ID must be unique and cannot clash with 
any real device pWWNs and FC IDs.

• Virtual domain—Reserved by SDV to assign FC IDs to virtual devices. If the switch that reserved 
the domain goes down, another switch takes over its role using the same domain. 

• Primary device—The device that is configured as primary. By default, the primary device becomes 
the active device if it is online.

• Secondary device—The additional device that is configured. By default, the secondary device is 
standby.

• Active device—The device that is currently virtualized is called the active device. By default, the 
primary device becomes the active device if it is online. The active device is indicated by a (*) 
symbol.

Automatic Failover and Fallback
As of Cisco MDS NX-OS Release 4.1(1a), SAN device virtualization supports automatic failover and 
fallback configurations for the virtual devices. In all of the earlier releases, when there was a failure, you 
needed to manually configure the device as primary to make it active. With the introduction of automatic 
failover and fallback configurations, the active device is distinguished from the primary device indicated 
by a (*) symbol. 

• Auto failover—When there is a failure, the failover auto attribute automatically shuts down the 
primary device and brings up the secondary device to active state. When the primary device comes 
back online, it requires user intervention to switchover.

• Auto failover with fallback—In addition to automatic failover, when the primary device comes back 
online after a failover, the primary device is brought to active state and the secondary device moved 
to standby state.

Resolving Fabric Merge Conflicts
Whenever two fabrics merge, SDV merges its database. A merge conflict can occur when there is a 
run-time information conflict or configuration mismatch. Run-time conflicts can occur due to:

• Identical pWWNs have been assigned to different virtual devices.

• The same virtual devices are assigned different pWWNs. 

• The virtual device and virtual FC ID are mismatched.
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A blank commit is a commit operation that does not contain configuration changes, and enforces the SDV 
configuration of the committing switch fabric-wide. A blank commit operation resolves merge conflicts 
by pushing the configuration from the committing switch throughout the fabric, which reinitializes the 
conflicting virtual devices. Exercise caution while performing this operation, as it can easily take some 
virtual devices offline.

Merge failures resulting from a pWWN conflict can cause a failure with the device alias as well. A blank 
commit operation on a merge-failed VSAN within SDV should resolve the merge failure in the device 
alias.

You can avoid merge conflicts due to configuration mismatch by ensuring that:

• The pWWN and device alias entries for a virtual device are identical (in terms of primary and 
secondary).

• There are no virtual device name conflicts across VSANs in fabrics.

Licensing Requirements for SAN Device Virtualization
The following table shows the licensing requirements for this feature:

Guidelines and Limitations
As of MDS NX-OS Release 4.1(1a), the following conditions must be considered when configuring the 
virtual device failover attributes:

• The attribute configuration is supported only with MDS NX-OS Release 4.1(1a) and later. In a 
mixed mode fabric where earlier releases are combined, the attribute configuration will fail. 

• When the failover attribute is configured, if the primary device is offline then the secondary device 
becomes active. 

• When the failover attribute is deleted after the primary device failover to the secondary device, then 
the primary becomes active if the primary device is online. If the primary device is not online, then 
the SDV virtual device is shut down.

Note The SDV attributes configuration is supported in Cisco DCNM for SAN Release 4.1(2) and later.

This section includes the guidelines and limitations for this feature:

• SDV Requirements and Guidelines, page 3-6

• Guidelines for Downgrading SDV, page 3-6

• Downgrading with Attributes Configured, page 3-7

• Downgrading with Virtual Initiators Configured, page 3-7

• Downgrading with SDV LUN Zoning Configured, page 3-7

License License Description

ENTERPRISE
_PKG

The enterprise license is required for SAN device virtualization. For a complete explanation of the licensing 
scheme, see the Cisco MDS 9000 Family NX-OS Licensing Guide.
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SDV Requirements and Guidelines
Be aware of the following requirements and guidelines as you plan and configure SDV:

• SDV should be enabled on switches where devices that are part of SDV zones are connected. 

• SDV does not work for devices connected to non-MDS switches.

• Broadcast zoning is not supported for a zone with a virtual device.

• IVR and SDV cannot be used for the same device. A SDV-virtualized device cannot be part of an 
IVR zone or zoneset.

• Virtual device names should be unique across VSANs because they are registered with the device 
alias server, which is unaware of VSANs. For example, if you have enabled SDV and have registered 
a name, vt1 in both VSAN 1 and VSAN 2, then the device alias server cannot store both entries 
because they have the same name.

• You cannot specify the same primary device for different virtual devices.

• SDV does not work with soft zoning (Soft zoning means that zoning restrictions are applied only 
during interaction between the name server and the end device). If an end device somehow knows 
the FC ID of a device outside its zone, it can access that device; it does not work with the zone 
default-zone permit vsan operation (which would otherwise permit or deny traffic to members in 
the default zone).

• If devices are not already zoned with the initiators, then you can configure SDV virtual device zones 
with no negative impact. If they are already zoned, then zoning changes are required.

• The real device-virtual device zone cannot coexist with the real device-real device zone. If the real 
devices are not already zoned together, then you can configure the real device-virtual device zone 
with no negative impact. If these devices are already zoned, then adding the real device-virtual 
device zone may cause the zone activation to fail. If this occurs, then you must delete one of the 
zones before activation.

For example, a user attempts to create a configuration with zone A, which consists of I, the initiator, 
and T, the target (I,T), and zone B, which consists of a virtual initiator, VI, and real target, T (zone 
VI, T). Such a configuration would fail. Likewise, an attempt to configure zone C, which consists 
of an initiator, I, and target T, with zone D, which consists of an initiator, I, and virtual target, VT 
(zone I, VT), would also fail.

Caution There must be at least one SDV-enabled switch that is not a Cisco MDS 9124 Switch between the server 
and the device that are being virtualized. SDV does not work when initiators and primary devices are 
connected to the same Cisco MDS 9124 Switch.

Guidelines for Downgrading SDV
As of MDS NX-OS Release 4.1(1a), SDV supports failover and fallback attribute configuration. 
Downgrading to an earlier release requires you to remove the attribute configurations before 
downgrading.

As of SAN-OS Release 3.1(3), SDV supports virtual initiators and LUN zoning. Consequently, in 
SAN-OS Releases 3.1(3) and later, if virtual initiators are configured or SDV devices are configured as 
LUN-based members of a zone, a configuration check will indicate that downgrading to SAN-OS 
Release 3.1(2) may be disruptive and is therefore not recommended.
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Downgrading with Attributes Configured
As of MDS NX-OS Release 4.1(1a), SDV supports failover and fallback attribute configuration. To 
successfully downgrade to an earlier release, you must remove the attribute configurations before 
downgrading.

Downgrading with Virtual Initiators Configured 
If SDV virtual initiators are configured, you will be unable to downgrade to SAN-OS Release 3.1(2).

This incompatibility only warns before a downgrade. We recommend that you remove the virtual 
initiator configuration or shut down the initiator port so that there are no inconsistencies in the 
downgraded version.

Downgrading with SDV LUN Zoning Configured
The following are downgrade scenarios when SDV LUN zoning is configured:

• Real initiator and SDV virtual target with LUN

• SDV virtual initiator and real target with LUN

• SDV virtual initiator and SDV virtual target with LUN

In each of these cases, a configuration check is registered to prevent users from downgrading to SAN-OS 
Release 3.1(2). This incompatibility will be disruptive if you proceed with the downgrade.

To avoid the configuration check, delete all the LUN zone members from SDV zones, and then activate 
the zone set before the downgrade.

Default Settings
Table 3-1 lists the default settings for SDV parameters.

Configuring SDV
SDV is a distributed service and uses Cisco Fabric Services (CFS) distribution to synchronize the 
databases. When you configure SDV, it starts a CFS session and locks the fabric. When a fabric is locked, 
Cisco NX-OS software does not allow any configuration changes from a switch other than the switch 
holding the lock and issues a message to inform users about the locked status. Configuration changes are 
held in a pending database for the application. You must perform a commit operation to make the 
configuration active and to release the lock for all switches.  

Refer to the Cisco MDS 9000 Family NX-OS System Management Configuration Guide for more details 
about CFS.

Table 3-1 Default SDV Configuration Parameters

Parameters Default

enable disabled
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Note When you enable SDV, CFS distribution is also enabled; CFS distribution cannot be disabled for SDV. 

This section includes the following topics:

• Configuring a Virtual Device, page 3-8

• Configuring a Zone for a Virtual Device, page 3-9

• Linking a Virtual Device with a Physical Device, page 3-10

• Discarding Changes, page 3-11

• Clearing SDV Changes, page 3-11

Configuring a Virtual Device
A virtual device is identified by an alphanumeric name of up to 32 characters and defines all the real 
devices (one primary and one or more secondary) that it represents. Upon the successful creation of a 
virtual device, the virtual device name is internally registered as the device alias name with the device 
alias database; the pWWN is automatically assigned by the system using Cisco Organizational Unique 
Identifier (OUI). A virtual device appears as a real, physical device. You can enumerate up to 128 devices 
for a virtual device. There is a limit of 4095 on the number of virtual devices that you can create in a 
single VSAN.

Note As of Cisco MDS SAN-OS Release 3.1(2) and NX-OS Release 4.1(1a), SDV supports up to 1024 virtual 
devices per VSAN.

Detailed Steps

To configure a virtual target and commit it to the fabric configuration, follow these steps:

Step 1 Expand SAN in the Logical Domains pane, and then expand the fabric in which your VSAN resides. 

Step 2 Expand the VSAN in which you want to create the virtual target and select SDV. You see the switches 
in the VSAN that you selected listed in the Information pane.

Step 3 In the Control tab, select enable from the drop-down menu in the Command column to enable SAN 
device virtualization for a particular switch in the VSAN. 

Step 4 Click the Apply Changes icon to commit the configuration change.

Step 5 Click the CFS tab. Confirm that the SAN device virtualization feature is enabled for the switch.

Step 6 Click the Virtual Devices tab and then click the Create Row icon. 

You see the Create Virtual Devices dialog box. 

Step 7 Select the Virtual Device ID from the drop-down list (ranges from 1 to 4096). 

Step 8 Enter a Name for the Virtual Device. Select the Virtual Domain and enter a Virtual FC ID for the virtual 
target. 

Step 9 Check only the autoFailover check box or check the autoFailover and primFallback check boxes. For 
more information, see the “Automatic Failover and Fallback” section on page 3-4. You can also change 
the option in the Option column of the Virtual Devices tab. 

Step 10 Click Create to create the virtual target.
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Step 11 Click the CFS icon to commit and distribute the configuration changes. 

Examples

Figure 3-5 shows a configuration that includes a new virtual device, vt1.

Figure 3-5 Creating a Virtual Device

The pWWN of the virtual target does not appear in the zoning end devices database in DCNM-SAN. If 
you want to zone the virtual device with a pWWN, you must enter it in the Add Member to Zone dialog 
box when creating a zone. However, if the device alias is in enhanced mode, the virtual device names 
appear in the device alias database in the DCNM-SAN zoning window. In this case, users can choose to 
select either the device alias name or enter the pWWN in the Add Member to Zone dialog box. 

For more information, see the “Adding Zone Members” section on page 5-17.

Configuring a Zone for a Virtual Device
After configuring a virtual device, you must create a zone that includes all the other real devices and the 
virtual device as members, and add this zone to a zone set, which you can activate. You can add the 
virtual device to the zone using the configured name and member type as the device alias.

Note This configuration process does not support interoperability. If you are working in interop-VSANs, we 
recommend that you configure the zone directly using the system-assigned pWWN of the virtual device.

Set the device alias mode to enhanced when using SDV (because the pWWN of a virtual device could 
change).
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Examples

Figure 3-6 shows a virtual device-name device alias (vt1) zoned with the real devices activated; the 
primary device is online.

Figure 3-6 Zoning the Virtual Device with Real Devices

SDV is enabled on a switch and a virtual device is defined. SDV assigns a pWWN for the virtual device, 
and it is zoned based on the pWWN in a zone. If you later disable SDV, this configuration is lost. If you 
reenable SDV and create the virtual device using the same name, there is no guarantee that it will get the 
same pWWN again. You would have to rezone the pWWN-based zone. However, if you perform zoning 
based on the device-alias name, there are no configuration changes required if or when the pWWN 
changes.

Be sure you understand how device alias modes work before enabling them. Refer to Chapter 6, 
“Distributing Device Alias Services” for details and requirements about device alias modes.

Linking a Virtual Device with a Physical Device
After creating a virtual device and configuring it as part of a zone, you can define the primary device for 
it using the link command, which is also used to fail over to the secondary device. 

Note When a link operation fails over to the secondary device, the virtual device is taken offline, and then 
brought online.
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Prerequisites

As of MDS NX-OS Release 4.1(1a), the following conditions must be considered before linking a 
device:

• If you link to the secondary device which is currently active because of failover, the primary tag is 
moved to the secondary device and the secondary device becomes the primary device.

• When the secondary device is active, if you link to a third device, and if the fallback attribute was 
not configured, the third device becomes the primary device but the secondary device continues to 
be the active device.

• When the secondary device is active, if you link to a third device, and if the fallback attribute was 
configured, then the third device becomes the primary device as well as the active device.

Detailed Steps

To link a virtual target with a physical target, follow these steps:

Step 1 Click the Real Devices tab and then click the Create Row icon.

Step 2 Select the Virtual Device ID from the pull-down list or enter an existing ID for the virtual target that you 
are linking with a physical target. 

Step 3 Select the Real Device ID of the physical target that you are linking with the virtual target.

Step 4 Click either the pWWN or deviceAlias radio button, and select the appropriate pWWN or device alias 
from the pull-down menu. The Name field is automatically populated when you select the pWWN or 
device alias.

Step 5 Click either the primary or secondary radio button for the Map Type.

Step 6 Click the CFS icon to save and distribute these changes, or click Close to discard any unsaved changes.

Discarding Changes
At any time, you can discard the uncommitted changes to the running configuration and release the fabric 
lock (prior to entering the sdv commit command). If you discard the pending changes, the configuration 
remains unaffected and the lock is released.

 Clearing SDV Changes
If you have performed a SDV task and have forgotten to release the lock by either committing or 
discarding the changes, an administrator can release the lock from any switch in the fabric. If the 
administrator performs this task, your changes to the pending database are discarded and the fabric lock 
is released.

Tip The pending database is only available in the volatile directory and is subject to being discarded if the 
switch is restarted.
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Field Descriptions for SDV
This section displays the field descriptions for this feature.

SDV Virtual Devices

SDV Real Devices

Additional References
For additional information related to implementing VSANs, see the following section:

• Related Document, page 3-13

• Standards, page 3-13

• RFCs, page 3-13

Field  Description 

Name Represents the name of this virtual device.

Virtual Domain The user preference for a persistent Domain ID for this virtual device to 
indicate a specific partition (domain) of the fabric that this virtual device 
should belong to.

Virtual FCID The user preference for a persistent FCID for this virtual device.

Port WWN The assigned pWWN for this virtual device. The agent assigns this value 
when the configuration is committed.

Node WWN The assigned nWWN for this virtual device. The agent assigns this value 
when the configuration is committed.

Assigned FCID The assigned FCID of this virtual device. The agent assigns this value 
when the configuration is committed and the real device that this virtual 
device virtualizes is online.

Real Device Map List The set of real device(s) that this virtual device virtualizes in this VSAN.

Field  Description 

Type The type of real device identifier represented by the value of the 
corresponding instance of cFcSdvVirtRealDeviceId that this virtual 
device virtualizes to.

Name Represents a real device(s) identifier that this virtual device virtualizes.

Map Type The mapping association type of the real device(s) (initiator/target). 



Send  documenta t ion  comments  to  dcnm-san -docfeedback@c i sco .com 

3-13
Fabric Configuration Guide, Cisco DCNM for SAN

OL-24946-01, DCNM for SAN, Release 5.x

Chapter 3      Configuring SAN Device Virtualization
Additional References

• MIBs, page 3-13

Related Document

Standards

RFCs

MIBs 

Related Topic Document Title

Cisco MDS 9000 Family Command Reference Cisco MDS 9000 Family Command Reference

Standard Title

No new or modified standards are supported by this 
feature, and support for existing standards has not been 
modified by this feature.

–

RFC Title

No new or modified RFCs are supported by this 
feature, and support for existing RFCs has not been 
modified.

–

MIBs MIBs Link

• CISCO-FC-SDV-MIB To locate and download MIBs, go to the following URL:

http://www.cisco.com/en/US/products/ps5989/prod_technical_re
ference_list.html



Send  documenta t ion  comments  to  dcnm-san -doc feedback@c i sco .com 

3-14
Fabric Configuration Guide, Cisco DCNM for SAN

OL-24946-01, DCNM for SAN, Release 5.x

Chapter 3      Configuring SAN Device Virtualization
Additional References


	Configuring SAN Device Virtualization
	Information About SDV
	Key Concepts
	Automatic Failover and Fallback
	Resolving Fabric Merge Conflicts

	Licensing Requirements for SAN Device Virtualization
	Guidelines and Limitations
	SDV Requirements and Guidelines
	Guidelines for Downgrading SDV
	Downgrading with Attributes Configured
	Downgrading with Virtual Initiators Configured
	Downgrading with SDV LUN Zoning Configured

	Default Settings
	Configuring SDV
	Configuring a Virtual Device
	Configuring a Zone for a Virtual Device
	Linking a Virtual Device with a Physical Device
	Discarding Changes
	Clearing SDV Changes

	Field Descriptions for SDV
	SDV Virtual Devices
	SDV Real Devices

	Additional References
	Related Document
	Standards
	RFCs
	MIBs




<<
  /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


