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Abstract 
SAP AG has taken an innovative business approach to delivering manufacturing integration and 
intelligence to the shop floor through a program called the Perfect Plant. The Perfect Plant 
program brings together best-of-breed solution partners  ̶  creating a technology ecosystem that 
delivers the functionality, integration, data synchronization, and certified platforms that enable 
companies to optimize their performance. In this paper Stratus Technologies, an SAP Global 
Technology Partner with a singular focus on ensuring end-to-end availability, describes best 
practices for the IT infrastructure required to deploy SAP Perfect Plant solutions. 

Global Challenges, IT Complexity 
To achieve imperatives for efficiency, quality and regulatory compliance, manufacturing, oil, and 
utilities companies are implementing integrated IT solutions. Manufacturing Execution Systems 
(MES) are becoming commonplace, and islands of automation are disappearing now that 
interdependent systems are fundamental to running production and maintaining required records.  
 
At the same time, in order to respond quickly to changing market demands, industrial companies 
need solutions that allow them to efficiently exchange data between their manufacturing plant 
floors and the rest of their enterprise in real time. Companies are turning to the SAP® 
Manufacturing Integration and Intelligence (MII) packaged composite application, which 
integrates their enterprise resource planning (ERP) applications with systems at the plant. A key 
component of the SAP Perfect Plant, SAP MII enables companies to make better business 
decisions by gathering real-time manufacturing intelligence using data pulled from plant 
operations. 

Creating an SAP Perfect Plant  
The vision of the SAP Perfect Plant is to create a technology ecosystem that delivers the 
functionality, integration, data synchronization, and certified platforms that enable manufacturers, 
oil companies, and utilities to optimize their performance. Stratus plays a key role in this vision, 
delivering the platform of choice to support the SAP MII application, as well as other SAP and 
third-party applications, as they run on the plant floor.  
 
Traditionally SAP applications ran inside a controlled datacenter supported by a dedicated staff 
trained in managing and maintaining complex IT infrastructure. The datacenter, which is 
connected to a company’s remote plants via a wide area network (WAN), receives data from the 
shop floor and stores it in a central location. Unfortunately, should the WAN go down, the remote 
plants are left stranded, disconnected from the main instance of the SAP application. In addition, 
when regular maintenance occurs, such as installing patches, production on the plant floor can 
grind to a halt as systems are taken offline to perform the necessary activities in the datacenter.  
 
SAP Perfect Plant solutions can resolve these problems. In this scenario, SAP applications like 
SAP MII are deployed onto servers located at the plant. SAP MII provides real-time connectivity 
between the plant floor and business operations by linking a variety of plant floor applications to 
the ERP system. In addition, SAP MII offers manufacturing visualization and analytics tools that 
provide plant personnel with a single view of their operations via a role-based dashboard that 
delivers alerts, reports and key performance indicators. 
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Figure 1: Perfect Plant Implementation 
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This new way of working offers key business benefits to industrial companies. For example, 
business operations personnel now have access to real-time data – including information on 
orders, materials, costs, and product quality – that facilitates business decisions, improves asset 
performance and order fulfillment, and reduces operational costs.  
 
Equally important, having servers running the SAP MII application located in each plant 
significantly reduces the costs associated with planned and unplanned system downtime. If a 
plant is disconnected from the main instance of SAP due to a WAN failure or because of 
maintenance activities in the datacenter, the SAP MII server in the plant can provide the required 
SAP screens and collect all the transactions taking place in the plant and then synchronize them 
with SAP in the datacenter when it becomes available. 
 
Although SAP MII and other mission-critical production systems have arrived at the plant, the 
additional IT specialists to support them have not. Often, operating and maintaining the plant 
computing infrastructure is one more duty piled onto the already full workload of the plant 
engineer who oversees a facility’s automation equipment. This is far from an ideal situation for 
critical SAP infrastructures that need to be available 24/7. 

New Best Practices Required  
When things go wrong, the benefits that advanced IT solutions bring to your production facility 
can be undone in a flash. Unplanned computer downtime can idle production lines and puts 
critical manufacturing data at risk of loss or corruption. For some manufacturers, government 
regulations may leave no choice but to destroy an entire batch of product when production data is 
lost. The potential impact ranges from thousands to millions of dollars.  
 
As a result, platform robustness, security, disaster recovery practices, and change management of 
the computing infrastructure must also be retooled to meet the needs of an IT powered, perfect 
plant. In highly regulated industries such as life sciences and chemical processing, just keeping up 
with routine change management often overwhelms plant resources, entailing an expensive 
process to make sure no problems are introduced along with the patches and upgrades.  
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Figure 2: Impact of IT Complexity on Plant Environments  
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Monitoring and alerting on the status of critical systems and applications are an important 
consideration as well. To avert unplanned downtime and data loss, it is ideal to take preventive 
steps before issues result in outages. Yet most plant IT infrastructure environments do not have 
the monitoring tools to provide for this proactive approach. When informative monitoring data is 
available, a high level of skill is needed to use this data for preventative actions.   
 
Incident management is another concern. Rebooting the system is a common response when a 
server crashes or blue screen occurs. However, restarting the typical server wipes out information 
about the system state. The issue and its consequences are likely to repeat because the details 
needed to identify and fix the root cause of the problem are lost. 

Answering Perfect Plant Mandates for IT Availability and Simplicity 
Companies deploying Perfect Plant solutions are looking to Stratus, an SAP Global Technology 
partner, for continuous availability servers, storage, IT services and virtualization capabilities that 
play an integral role in resolving these issues. Combining virtualization with Stratus® fault-
tolerant infrastructure and services greatly reduces the cost and complexity of plant IT operations 
while providing an unprecedented level of uptime. 

Figure 3: Virtualization of Plant Infrastructure 
 

Se
rv

ic
es

Se
rv

ic
es

OS

APP

OS

APP

OS

APP

OS

APP

OS

APP

OS

APP

OS

APP

OS

APP

 
 When you put all of your eggs in one 

basket, you need to ensure that basket 
doesn’t “get dropped”. 
 
Get maximum uptime and protection for 
your Perfect Plant IT infrastructure. 
 
Stratus offers the four components that are 
changing today’s Plant IT infrastructure − 
fault tolerant servers, storage, IT services 
and virtualization − on a proven platform  
of Continuous Availability technologies  
and services.   

 
 
 
 
 
 
 
 
 
 

 

Continuous Availability for SAP Perfect Plant Solutions     Page 3 
 



Fault-Tolerant Servers 
The current generation of Stratus ftServer® systems makes continuous availability for traditional 
and virtualized applications easy to afford, install and maintain by taking advantage of standard 
Intel® server components and off-the-shelf Microsoft® Windows®, Red Hat® Enterprise Linux® 

and VMware® Infrastructure 3 ESX Server operating systems.  
 
Stratus ftServer systems prevent unplanned downtime caused by server component failure and 
incorporate unique software and serviceability features that also address planned downtime. Our 
Continuous Processing® technology and services reduce downtime ten-fold or more over 
competing cluster alternatives without burdening your staff with operational complexities or high 
costs. Absolutely no modifications to software or special configuration changes are necessary to 
take advantages of the ftServer system’s advanced availability features. 
 
Built into every ftServer system, lockstep technology uses replicated fault-tolerant hardware 
components that process the same instructions at the same time. In the event of a component 
malfunction, the partner component acts as an active spare that continues normal operation. This 
occurs automatically without any human intervention. There is no downtime, no transaction or 
data loss, and no performance degradation.  

Figure 4: Stratus Offers a Smarter Approach to Uptime 
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Failsafe system software works in concert with lockstep technology to prevent many software 
issues, including transient errors, from escalating into outages. The ftServer hardware and 
software handle most errors transparently – shielding the operating system, middleware, and 
applications software.  
 
ActiveService™ architecture comprises management and diagnostic features that capture, analyze, 
and report on system hardware and software issues and facilitate problem source identification. 
Automatic “call home” technology alerts users of issues without any impact on your computing 
environment. The global ActiveService Network provides a worldwide infrastructure that, with 
the proper authorization, enables service experts to remotely investigate and resolve critical  
problems 24/7. Replacing a failed hardware component is a simple process of removing the failed 
part and plugging in the replacement – without any specialized training or tools. 
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Active Upgrade™ technology mitigates planned downtime by enabling users to perform online 
software upgrades and operating system hot fixes and patches without taking the server or 
application offline.  

Fault-tolerant Storage 
Stratus’ ftScalable™ storage array adds another level of fault-tolerant protection for plant 
environments. Configurable to 10.8 TB of data storage, this economical, compact array addresses 
dedicated, shared, and networked storage requirements. Advanced technologies within the system 
provide up to 50% better cache performance, RoHS- and WEEE-compliant battery-free backup, 
and point-in-time snapshot protection against data loss or corruption. And, like Stratus servers, 
ftScalable storage is simple to operate and maintain  ̶  even in remote plants without fulltime  
IT support.  

Virtualization for Plant IT Infrastructures 
Virtualization refers to a concept in which an additional software layer, like VMware® ESX 
Server, enables multiple operating systems (virtual machines) and applications to interact with a 
single underlying pieces of hardware  ̶  without being aware that they are actually sharing the 
hardware. And, because the virtualization layer itself has the potential to be a single point of 
failure for all of the virtual machines and applications it supports, the availability of the 
underlying hardware is more important than ever before. That’s why organizations are counting 
on Stratus solutions for uninterrupted availability of their virtual environments.  
 
Though virtualization is most frequently associated with the data center ⎯ due to the high 
concentration of servers, applications and IT expertise present there ⎯ the benefits of 
virtualization are just as great, if not greater, in the manufacturing plants.  
 
These sites, often distant from the corporate data center, have rigorous availability requirements 
that VMware and Stratus address while simplifying many of the IT support tasks involved in 
deploying and maintaining complex IT solutions.  
 
VMware Infrastructure 3 and Stratus Continuous Availability ftServer systems together offer 
outstanding capabilities for handling unplanned outages, planned downtime, disaster 
recovery/business continuity and ongoing support. This extremely reliable base likewise lets 
manufacturers benefit from sought-after advantages of virtualization with the highest possible 
confidence:  
 
• Server consolidation.  Among the applications that have become integral to daily production 

and recordkeeping at manufacturing facilities are MES, data historian and distributed human-
machine interface (HMI) software. Today each of these applications may be deployed on its 
own physical server hardware, even though a given application tends to use only a small 
percentage of the hardware’s computing capacity. Virtualization provides a path to server 
consolidation, but unacceptable exposure exists if the underlying platform ⎯ including 
hardware, virtualization software layer and drivers ⎯ is not robust enough.  

 
• Extended application lifecycles. Manufacturing companies want to ensure stability and 

reduce risk by avoiding changes to the software application and the operating system for as 
long as possible. Virtualization removes hardware dependencies, permitting older OS 
versions to run as virtualized guests with the newest processors and I/O devices. The ability 
to upgrade to newer hardware allows the lifecycles of applications to be readily extended. 
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• Speed and ease of provisioning.  Standardized virtual machine(s) can be created that consist 
of software files including the application and an operating system. The virtual machine can 
be copied onto a server in a matter of minutes when additional capacity is required, or when 
an identical application configuration is needed at another site. The virtual machine can be 
qualified and tested in advance to verify it will work as expected. 

 
• Application development and testing. Development and testing have traditionally required 

separate hardware for each different software environment and hardware configuration used 
in production. With virtualization, using a much smaller set of hardware ⎯ or perhaps even 
shared use of production hardware ⎯ becomes possible. Test and development environments 
can be isolated on their own virtual machine(s); separate virtual environments can be set up 
for each unique software configuration.  
 

• Disaster recovery/business continuity. VMware ESX Server virtualization removes the 
configuration dependencies of servers at the backup site by abstracting the underlying 
hardware. In a traditional environment, servers at the production and backup sites must be 
identical to assure application compatibility and a smooth failover in the case of an outage 
with the production machine. In a virtualized environment, a single set of equipment can be 
used to provide backup for applications running at multiple production sites and the 
underlying hardware platform does not need to be a duplicate of the production system. 
System performance should be considered to assure that the backup hardware can meet the 
minimum needs for running the applications. 

 
With VMware  Infrastructure 3 and Stratus ftServer systems, manufacturers are gaining new 
options for leveraging server capacity, increasing uptime and decreasing the complexity of IT 
solutions across their lifecycles. The bottom line benefits don’t hurt either, Fewer servers, lower 
energy costs, and reclamation of expensive square footage are all part of the virtualization 
package. 
 
Stratus Professional and Managed Services  
Stratus Continuous Availability Lifecycle Management (CALM™) Services offer you a holistic 
approach to maximizing uptime, performance, and integrity of a mission-critical IT infrastructure 
that can span hardware and software solutions from multiple vendors and extend to entire 
business processes. 
 
Addressing server availability is an important step, but many additional components in the IT 
infrastructure are also required to deliver a service to the end user. For example, a Perfect Plant 
application might consist of several servers, virtualized applications, and any number of network 
components that all have to work properly. Stratus Continuous Availability Lifecycle 
Management (CALM) Services respond to this requirement with a portfolio of consulting 
offerings and a subscription-based, scalable managed services platform. The CALM methodology 
and service delivery mechanism support mission-critical IT environments more effectively and 
cost-efficiently than traditional onsite service models. Furthermore, a CALM Service subscription 
lets you get started quickly, without heavy expenditures for additional in-house personnel and 
enterprise management technology. 
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Role of Stratus in the SAP Perfect Plant 
As an SAP Global Technology Partner, Stratus provides the plant IT infrastructure and services 
that enable continuously-available solutions without adding complexity. Stratus infrastructure 
solutions are perfect for running the applications that help you achieve “perfect plant” status. 
 
From a technology perspective, the Stratus ftServer platform allows companies to reduce 
complexity by delivering out-of-the-box, fault-tolerant capabilities that enable you to simply plug 
in the system and turn it on. The 99.999% uptime availability and operational simplicity delivered 
by ftServer systems are essential to realizing the potential of today’s powerful plant applications. 
The ftServer platform, which is SAP certified, integrates seamlessly into existing Windows (or 
Linux®) environments, helping to protect existing investments. 
 
End-to-end continuous availability is best approached by looking at the IT environment 
holistically. To that end, Stratus provides comprehensive professional services that can assess, 
design, size, build, deploy, manage, and support an IT infrastructure running the most demanding 
applications.  
 
Once implemented, Stratus support services are available to provide ongoing support and 
performance assessment services to ensure your solution continues to operate optimally and that 
necessary improvements are made over time. We provide proactive monitoring support services 
that enable our availability experts to remotely review the performance of your IT infrastructure, 
identify any critical problems, and then assist in rectifying those problems before outages occur.  
 
Through focused professional services, ftServer-based solutions and expert support services, 
Stratus helps you: lower the cost and complexity of your plant IT infrastructure; reduce the 
amount of downtime within your operations; simplify the administration of traditional and virtual 
environments; and improve your business agility.  
 
See the Perfect Plant in Action  
Stratus ftServer systems are powering the Perfect Plant Center of Excellence, located in SAP’s 
U.S. headquarters in Newtown Square, Pennsylvania. Manufacturers can experience extensive 
scenarios designed to show the benefits of true ERP to shop-floor integration running on a 
continuously available platform. 
 
 
 
 
 
Specifications and descriptions are summary in nature and subject to change without notice. Stratus, ftServer, and 
Continuous Processing are registered trademarks, and ActiveService, Active Upgrade, CALM, and the Stratus 
Technologies logo, are trademarks, of Stratus Technologies Bermuda Ltd. SAP, R/3, mySAP ERP, SAP NetWeaver, the 
SAP logo, and the SAP Partner logo are trademarks or registered trademarks of SAP AG in Germany and in several 
other countries. Microsoft and Windows are either trademarks or registered trademarks of Microsoft Corporation in the 
United States and/or other countries. The registered trademark Linux is used pursuant to a sublicense from the Linux 
Mark Institute, the exclusive licensee of Linus Torvalds, owner of the mark on a worldwide basis. Red Hat and 
Enterprise Linux are registered trademarks of Red Hat, Inc. in the United States and other countries. Intel is registered 
trademark of the Intel Corporation in the United States and other countries. VMware is a registered trademark or 
trademark of VMware, Inc. in the United States and/or other jurisdictions.  All other trademarks and registered 
trademarks are the property of their respective holders.  
 
© 2008 Stratus Technologies Bermuda Ltd. All rights reserved.        
X922-B 

Continuous Availability for SAP Perfect Plant Solutions     Page 7 
 


	Global Challenges, IT Complexity
	Creating an SAP Perfect Plant 
	  
	 Figure 1: Perfect Plant Implementation

	New Best Practices Required 
	Figure 2: Impact of IT Complexity on Plant Environments 

	Answering Perfect Plant Mandates for IT Availability and Simplicity
	Figure 3: Virtualization of Plant Infrastructure
	 Fault-Tolerant Servers
	Figure 4: Stratus Offers a Smarter Approach to Uptime
	Fault-tolerant Storage
	Virtualization for Plant IT Infrastructures



<<
  /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


