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Step 1:  Standardization: Job One 
Data center effi  ciency begins with standardization, which is an antidote to the patchwork style 

of growth in the 1990s and early 2000s. It is no longer an option to provide resources to handle 

and application’s peak workload plus an additional 25 to 50% to guarantee performance. 

As these silos were added, data centers became a vast fi eld of under utilized capacity, often 

with a wide diversity of technologies each requiring its own management infrastructure, tools, 

dashboards and processes. The cost of housing, power, cooling, and administration took over 

the IT budget, especially as costs and demands continued to rise and budgets continued 

to tighten. 

Standardization lays the foundation for solving these issues. It begins to remove the 

complexity of administering and maintaining diverse systems. Staff  can work more effi  ciently, 

because the need for specialized expertise in diff erent systems diminishes. Purchasing, 

upgrading, and inventory management also become easier.

According to Camden Associates’ Alan Zeichick, “All of the old reasons for standardizing 

remain,” he says. “Better purchasing power, upgrades and patches, easier decision making, 

simpler stocking of spare parts, especially in terms of specifi c models.” In addition, he says, 

the ease of decision-making means greater fl exibility to react to changing business issues, the 

ability to consolidate purchases, and the simplifi cation of the whole service environment. As a 
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result, standardization can lead directly to a lower total cost of ownership (TCO) 

derived from lower maintenance costs, improved operational effi  ciency, reduced parts 

inventories and simplifi ed service contracts. 

A Standard Platform Makes Management Easier

Virtually every maker of computers, regardless of processor type, bus type or intended 

operating system makes a server. But just because there are a lot of choices doesn’t mean 

that organizations should choose completely freely. Data center expert Jack Gold, principal 

analyst at J. Gold Associates, explains that it makes the most sense to stick with an industry 

standard architecture. “The majority of companies today are better off  standardizing on a 

commodity market,” Gold says. That’s because x86 and x64-based systems are so prevalent 

that the cost is almost always lower than that of equivalent systems using other architectures. 

Standardization allows for a modular design in the data center. “If you have 50 servers and 

they’re all the same,” Gold says, “if a couple go down you can swap components if you need 

to.” Swapping out a server needing maintenance with a fresh server is simply a matter of 

sliding one chassis out of the rack and sliding another in. Everything from cable management 

to cooling should be unaff ected.

Standard Server Form Factors Aid in Upgrades, 
Power and Cooling 

Although it’s unlikely that any data center will be made up entirely of identical servers, it makes 

good economic sense to standardize on one or two basic form factors. Doing so facilitates the 

process of populating the racks and planning for power distribution, cable management and 

cooling. In addition, standardizing on a minimal set of allowed form factors means you can 

swap servers when a diff erent level of capacity is needed or when servers are upgraded. 

“The more identical you can make them, the more effi  cient you can make them,” Zeichick 

explains. “They should all have the same hardware, processor and memory, the same 

connection, the same number of steps to the router or load balancer. You want to 

remove anything that makes them diff erent.” 

Standards in Communications Can lay the 
Foundation for the Future  

The data center communications environment should also be standardized—to the extent that’s 

possible without aff ecting the ROI of existing systems. At the same time, IT organizations must 

lay the groundwork for future requirements. For data communications within the data center 

and the enterprise, the only real option in use today is Ethernet − 10 Gigabit Ethernet is the 

current data center standard, 40 Gigabit speeds are under development, and research on 100 

Gigabit Ethernet is underway. But when it comes to storage communications, data center staff  

can choose between Ethernet and Fibre Channel.  
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Storage Standards  

The investment in existing SANs is signifi cant, and the process of migrating to a new SAN can 

be diffi  cult, expensive and disruptive to the operation of the data center. However, data centers 

can build bridges to the future by implementing new SANs and new storage using iSCSI and 

Ethernet. In this way, the data center can gradually evolve to an Ethernet-only environment as 

the Fibre Channel SANs are replaced.

The emerging standard for network communications is Ethernet, using iSCSI for storage traffi  c. 

The availability of storage arrays that use iSCSI has boosted the popularity of this storage 

protocol. iSCSI will work over any Ethernet network, and can work in parallel with other 

network traffi  c, as long as the switches handling the traffi  c are able to assign the appropriate 

priority to the storage traffi  c.  Fibre Channel still persists in some legacy systems and its 

infrastructure is very similar to Ethernet’s. Combining a legacy Fibre Channel storage network 

with a new iSCSI Ethernet network can be easy to accomplish and cost-eff ective for the 

economic life of the legacy system. 

iSCSI storage has the additional benefi t of running on the same Ethernet environment as other 

network traffi  c. This means that there’s no learning curve as there is with Fibre Channel. The 

same network management software will work with storage traffi  c and other network traffi  c, 

and the same infrastructure, including switches and routers, can handle both types of traffi  c.  

(Dell EqualLogic – www.dell.com/equallogic – can help make this transition easy).

The Link Between Standardization and Effi  ciency  

Reducing total cost of ownership is one of the key goals to improving data center effi  ciency. 

Although it may be marginally more expensive up front to buy from a standard set of platforms, 

in the long run, the total cost of ownership is lower. 

Consider the complete cost of any machine you plan to put into the data center, including 

the acquisition cost, the cost to provide power and cooling, the cost of the staff  to operate it, 

and of course maintenance costs. In many cases, Gold says, the costs to operate a server, the 

electricity it uses and the cost of cooling will far exceed the cost of purchasing it in the fi rst 

place.  A recent study by Intel showed that replacing old, single core servers with new Xeon-

based servers can generate a return on investment in as little as eight months.  In that same 

study, Intel showed the compute load that took 184 single core servers in 2005 now can be 

done with just 21 – a replacement of one server for every nine – while at the same time using 

90% less power.

Standardization can lower the total cost of ownership, reduce energy consumption, and control 

acquisition costs. Standardization also lowers maintenance costs, reduces parts inventories, 

and lowers training costs while improving fl exibility. With a standardized environment, the data 

center can more easily grow to meet current and future needs. 

But standardization is only the fi rst step toward overall data center effi  ciency. Once the data 

center unites on open, standard technologies, simplifi cation can occur. A standardized, 

simplifi ed data center environment provides the most stable base for the automation, the fi nal 

layer of the effi  ciency initiative. 
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Step 2: Simplifi cation Through Virtualization 
Even if an organization manages to standardize everything in its IT arsenal it may still end 

up with a complicated, convoluted, and expensive mess that fails to deliver suffi  cient value.  

When simplifying an IT infrastructure organizations should take the next step – beyond 

standardization – to address the second layer of effi  ciency.   Simplifi cation includes a 

systematic approach to address several issues: 

•  Maximizing capital investment by reducing the number of systems through 

virtualization and consolidation

•  Sprawl control to reduce management, space and costs to lease and maintain 

•  Power and cooling “right sizing” to available needs and resources

•  Eliminating redundant or manual tasks and processes

•  Minimizing hardware bloat and unused excess capacity

•  Reducing management complexity – tools, dashboards and touch points

•  Optimizing and tuning network performance 

•  Freeing strategic resources from maintenance

•  Simplifying migrations

Good economic times can mask the ineffi  ciency of an IT infrastructure and data center. But 

economic challenges bring the problems to light. 

A Comprehensive, Phased Approach  

Simplifi cation is the hallmark of intelligent infrastructure because it increases agility and reduces 

unnecessary expenses. Technically, simplifi cation is a three-phase process: rationalization, 

consolidation and virtualization. 

Rationalization involves determining what the organization needs for its operations and 

designing an architecture that meets current IT and business requirements while still creating a 

platform for future needs. According to a June 2009 Gartner press release on data center costs, 

rationalization and consolidation aid asset and inventory management, lower annual energy 

costs (typically by $400 per server per year), and yield a 5% to 10% savings in overall 

hardware costs.1

Consolidation involves reconfi guring servers, networks, storage, and applications to 

accommodate the rationalized design and eliminate redundant hardware, software, and data 

centers. Gartner estimates that data center consolidation will typically save from 5% to 15% of 

an overall data center budget. 

Virtualization involves separating physical resources from virtual processes and treating servers, 

storage, and networks as pools of capacity deployed as necessary. Virtualization can also free 

additional hardware for further consolidation. According to Gartner, users see net savings of 

virtualization within two years, reducing server energy use by as much as 82% and fl oor space 

requirements by as much as 86%. 

When an organization undertakes rationalization, consolidation, and virtualization, IT systems 

become more eff ective in a number of ways, answering the problems that standardization 

alone doesn’t address. The benefi ts enterprises derive from simplifi cation eff orts are many, 
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including more effi  cient capacity management, reduced facility requirements, right-sized 

administration and increased fl exibility.

Battling Politics  

Simplifi cation must transcend technology. Because the organization as a whole drives IT (and 

often vice versa), true simplifi cation must start with the business processes that drive the need 

for applications and information. That requires rational determination of what software and 

hardware the organization actually needs to run its business. “Diff erent IT teams who are using 

disconnected processes, maybe a mix of manual or automated tools, are each doing their own 

thing in terms of deploying apps, the database, the OS, security, the network connections, and 

storage resources,” according to Mary Johnston Turner, IDC research director for enterprise 

systems management, in an April 21, 2010 InformationWeek webcast. The result is that getting 

anything done that requires cooperation is a chore. 

Planning IT rationalization and consolidation involves crossing organizational boundaries 

in technical and operational silos. “The planning and design is the most crucial piece,” says 

Irwin Teodoro, director of engineering and systems integration at IT consultancy Laurus 

Technologies.  In addition, according to The Hackett Group, the recently diffi  cult economic 

climate has made it easier to move beyond individual objections and restructure infrastructure. 

“People are saying, ‘Forget the cultural issues that kept us from consolidating in the past’, 

because businesses can no longer aff ord to operate that way. 

The challenges that silos of technology pose underscore the need for rationalizing choices of 

software and hardware, consolidating infrastructure, and, most importantly, virtualizing. By doing 

so, an organization can eff ectively wrest control of servers, networks, and storage from individual 

silos and turn them into pools of assets that can be assigned to specifi c needs as necessary. 

Issues resulting from vendor lock-in

Risk:  Can we return to the previous state if it doesn’t work? 

If the organization faces a problem in moving a silo to the new technology, it may fi nd 

it impossible to return to the previous state.

Future:  Will it be incompatible with emerging standards? 
Unless the proprietary vendor embraces the new technologies, companies may 

fi nd themselves unable to use them. New capabilities that could further simplify 

IT operations or systems administration would be incompatible with the 

proprietary infrastructure.

Cost:   Will we be locked in to expensive proprietary technology?  
Open systems drive down costs because of competition. Closed systems leave an 

organization at the mercy of the vendor as well as of employees with highly specialized 

experience, consultants, and third party software fi rms that provide scarce goods and 

can charge accordingly.



Incremental Virtualization  

Before virtualization, organizations typically only virtualized 36% utilization of their data center, according 

to information IDC’s Turner presented in the InformationWeek webinar. Within the next two years, 

IDC expects utilization to rise to 67%.   By the end of 2010, IDC predicted that more than half of all 

workloads would run on virtual servers.  Yet, IDC projects that number will only rise to 69% by 2013.2 

Once initial virtualization and consolidation eff orts (the low-hanging fruit) is complete, companies 

often hit a virtualization wall; further progress means driving virtualization into proprietary silos, 

which is a risky undertaking. Eventually, virtualization must be applied more broadly, however the 

rip-and-replace approach of changing everything within the data center at once is unrealistic. 

Enterprises must approach virtualization in a pragmatic and phased approach, targeting high-

reward and low-risk areas for initial implementations and then continuing into other areas as 

software and project schedules allow. Instead of rip-and-replace, intelligent enterprises opt for a 

strategy of expand-and-embrace, incorporating the infrastructure in pieces until everything comes 

under the virtualization umbrella.

For most organizations, that means an incremental and circular process of standardizing some 

portion of the infrastructure, virtualizing that part, and then using freed resources to repeat the 

process in another part of the infrastructure. Not only does this incremental approach allow an 

organization to work within its budget and resource limits, but it also starts with the most receptive 

operating silos and, over time, brings pressure to bear on less receptive ones.

Simply Effi  cient  

Enterprises that approach simplifi cation with the rationalization, consolidation, and virtualization 

approach in mind can free resources and reduce expenses. Even more importantly, building on 

open, standard technologies allows them to preserve and even expand choices in how to run their 

business.  The built-in scalability and fl exibility off ered by a standardized, simplifi ed data center 

infrastructure enables IT to respond quickly to business needs and enables the enterprise to take 

advantage of changing opportunities. Furthermore, simplifi cation prepares the business to make 

the most of automation. 

Step 3: Automate:  
Taking Virtualization to the Next Level 
The ability to quickly deploy business services and reduce computing costs has pushed 

virtualization fi rmly into the mainstream. A recent InformationWeek Analytics survey found 

that more than half of business technology professionals expect that 50% to 100% of their 

production servers will be virtualized before 2012.  As demands on the data center continue 

to increase, administrators are looking to virtualization with greater automation of processes 

and deployment, to lower TCO. Forward-looking CIOs will want to deploy fl exible data 

management, self-service workload provisioning, resource pooling and an infrastructure 

that is more self-aware than ever. 
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Until recently, automation technologies for the data center were available only on proprietary 

platforms that locked organizations into expensive, single-vendor solutions. Today, enterprises 

are standardizing on open x86 platforms and other standard technologies that equal or exceed 

the stability, reliability and performance of the best proprietary systems. “IT resources must 

be deployed in a repeatable and predictable way, so creating and using standardized models 

is necessary for quality provisioning and successful automation that takes full advantage of 

virtualization,” says Benjamin Woo, program vice president at IDC.

An optimized data center meets user demands by spinning up VMs to deliver business services 

while recapturing under- or un-utilized resources, including storage and networking, on the fl y. 

With the right technology, workloads running on failing hardware can automatically be shuttled 

to stable platforms, and computing assets can be quickly deployed or scaled back to match 

fl uctuating demand.

This dynamic workload migration is driven by constantly-changing business and application 

performance requirements. Each workload needs specifi c computing resources, and every 

migration aff ects a number of network, storage and system confi gurations, all of which 

must be updated. Automation can manage and streamline this process across multiple 

technology environments. 

The next-generation data center will respond with lightning speed to users who need to launch 

business services. No longer will it seem normal—or even acceptable—to wait days or weeks 

between the time demand is created and the time the solution becomes available. By automating 

with standard, open x86 platforms, enterprises can avoid the trap of single-vendor lock-in while 

preparing for growth — without the need to rip and replace existing infrastructure.

Organizational Challenges to Automation   

It may be painful for the leadership admit, but the structure and culture of an organization can 

be an obstacle to attaining the IT effi  ciencies everyone desires. Politics come into play as each 

camp has its own ideas about administration, provisioning and system design. Managers of 

server, storage, desktop and networking fi efdoms can spend a lot of time and money negotiating 

service-level agreements (SLAs), while delaying deployment of important business services. 

“By standardizing on a unit of IT, with a defi ned amount of compute, storage and networking, 

you can neutralize many of the political battles that go on,” says Woo of IDC. “These turf battles 

should become irrelevant, since all resources become pooled. As long as each group maintains 

its level of service and continues to ensure that resources are available, the murkiness that 

drives time-consuming negotiations will be eliminated.” 

In the past, it was common for IT administrators to throw people and resources at problems 

as they arose. But, the old ways of doing business, such as deploying a new physical server 

for every new application, are no longer viable. IT staff  must resist the urge to allocate extra 

headroom or capacity to applications to meet peak demand.  By doing so, they isolate valuable 

compute, storage and networking resources from other workloads that could share them. This 

approach is at odds with the concept of supporting variable workloads, whose compute needs 

ebb and fl ow over time.



Taking Control of Virtualization   

Almost all CIOs want to adopt automation to reap greater benefi ts from their investment in 

virtualization. According to a recent IDC survey, 67% of the executives called automation “critical” 

or “very important.” Their key drivers were the speed and volume of changing workloads, the 

desire to reduce errors and improve staff  productivity, the need for real-time workload migration, 

and the wish to cut operational costs.  Yet management practices often don’t keep up with the 

needs of highly complex and dynamic production data centers. IT administrators who want 

to use automation to improve data center effi  ciency must fi rst take control of their virtualized 

infrastructure. A good place to start is with virtual image sprawl. 

Because too many organizations are using rudimentary tools and procedures to manage images, 

IT staff  is often unaware of the workloads and dependencies that sit within a VM. These images 

are often retained indefi nitely without IT groups reassigning the resources or terminating the 

licenses within the workload.  Having the right information to track images allows IT to optimize 

and match workloads on a physical server to obtain maximum performance of all VMs on that 

server. “Before we can automate, we need to know what to measure and how to measure it,” 

explains IDC’s Woo. “You can’t automate something until you know that you need to automate it.”

IT groups also need to address how they manage systems. An effi  cient data center manages 

physical and virtual networks, storage and servers as a single pool of resources, which can be 

accessed dynamically to meet varying workload demands. This also includes looking at how they 

will integrate their physical and virtual resources across functional silos, from servers and desktops 

to storage and networking. This is the opposite approach to statically allocating extra capacity to 

applications to meet peak demands.

IT groups burdened by too many VMs and not enough knowledge about what is in them, will 

not be able to attain the operational improvements and ROI they need. As a result, overall 

performance will suff er, and IT will fi nd it increasingly diffi  cult to meet growing business demands. 

The Benefi ts of Automation    

Perhaps the most important benefi t of automating the data center is how it reduces the 

operational complexity of managing virtual environments. Automation exploits the stateless pool 

of resources that virtualization creates, enabling workloads to borrow and return these resources 

on the fl y. The monitoring capabilities brought by automation can continuously track the state 

of underlying physical and virtual platforms, freeing IT staff  to focus on strategic activities that 

support business goals. To deliver services effi  ciently and consistently, IT groups must understand 

how all the components — from databases and hypervisors to storage and networking — relate 

to each other. With this knowledge, IT groups can automate deployment, patching, maintenance 

and auditing. 

Automation and standardization complement each other. When IT resources are deployed in 

a standardized way, automation can quickly and predictably allocate resources to workloads 

as required. Enterprise IT groups currently spend a lot of time trying to decode problems and 

incidents. If processes are tightly integrated and automated, the entire incident-management 

process can be streamlined. Management consoles can display performance and data analytics 

that simplify troubleshooting and enable IT groups to be more productive.
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Automated monitoring sheds light on the state of VMs, as well as on the workloads they are 

running. Since workload performance ultimately depends not only on the confi guration of 

the VM, but also on the associated network and storage resources of the physical servers that 

support it, IT groups need a single view of the entire integrated environment. 

Automation and standardization bring consistency to the user experience, reducing unique 

errors within systems. Together, they simplify IT management and empower IT groups to better 

meet SLAs. 

Spinning up Services on Internal (Private) Clouds     

As IT groups automate their virtualized environment, taking advantage of resource pooling and 

automatic workload allocation, they can start planning to apply these effi  ciencies to deliver cloud 

capabilities to their business groups. And many are already heading in that direction. According to 

an InformationWeek Analytics/ Network Computing survey published earlier this year, 71% of IT 

groups are considering or investigating deploying a private cloud, compared to 53% considering 

or investigating public cloud services. 

Like SaaS providers of public cloud services, IT administrators of private clouds can set SLA 

expectations with business units and defi ne the performance, cost and security metrics they will 

deliver. They also must to defi ne confi gurations irrespective of whether an application sits on a 

physical or virtual server; they must specify the related storage and networking and articulate how 

all the pieces fi t together so that end users receive a consistent, quality experience. 

With an internal cloud, enterprises will be able to spin up new business services quickly, scale 

them dynamically to meet fl uctuating demand, and set up standardized, automated processes for 

all IT groups to use. 

Building upon dynamic workload migration, powerful management tools and automation, an 

internal cloud infrastructure will match resource consumption with service requirements to 

deliver excellent performance and security at an aff ordable cost. 

Building a Business Case for Automation     

Extending automation and virtualization throughout the data center isn’t really an option; it’s 

a necessity. If enterprises are to meet the growing demand for scalable, quickly provisioned 

business services, IT groups will have to make a business case for investing in these areas. 

These arguments may help: 

•  Automation does not require ripping out and replacing any of your existing infrastructure

(Check out Dell Advanced Infrastructure Manager www.dell.com/AIM and Virtual Integrated 

System www.dell.com/VIS.) 

•  Manual, non-integrated tasks — such as patching, inventorying and solving problems — can 

be automated to reduce costs

•  Automation is necessary for supporting a private cloud

•  Automation and standardization will open the door to eliminating redundant tools and 

unnecessary licensing 

•  IT groups will be able to deliver better ROI with automation

•  Automation will also help enterprises apply policies to support regulatory compliance and 

data retention
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As IDC’s Woo puts it, “IT is no longer about the speeds and feeds of the physical hardware 

infrastructure. The focus of IT today is all about delivering a quality experience to the end user, 

and that depends on using standardization and automation to deliver cloud-based services.” 

Automation for Agility and Flexibility     

If IT organizations use advanced management tools and automation to support their virtualization 

and cloud road maps, they will ensure that their data centers can easily adapt to meet changing 

business needs. Delivering fl exibility, scalability and the performance to support business 

objectives is what automation is all about. 

Summary
New levels of operational performance and a tight lid on costs have completely changed 

how IT is purchased, deployed, managed and retired. Faster and more powerful hardware 

is only part of the conversation.   Achieving IT effi  ciency within the data center and across 

the organization requires an examination of existing processes, resource management and 

existing technology assets. And it requires a fundamentally diff erent strategy.

Today, a growing number of organizations are reaping benefi ts of enabling technologies 

including cloud services, cloud computing and virtualization through applying a three-step 

approach: standardize, simplify, automate and eventually move to the cloud. Dell is ready to 

help you meet the requirements of the virtual era.  We’ll work with you to assess your current 

IT environment as well as business and IT requirements and help leverage your current assets 

as well as new technologies to transition to a more effi  cient and agile environment. Starting 

with a Virtualization Workshop and Assessment, Dell provides the experience, tools and 

solutions that can shorten the path and lower to cost to improve your organization’s IT agility.  

Call your Dell Executive and let’s get to work.   

1. Kumar, Rakesh. Gartner Outlines Seven Practical Ways to Save Costs in the Data Center, June, 2009

2. Johnston Turner, Mary. Automation and Integration Vital for Effi  cient Data Center Operations, IDC White Paper, April 2010.

Learn more about Dell’s Effi  cient IT strategy by visiting:    

www.dell.com/effi  ciententerprise

Dell IT consulting services 
www.dell.com/services

“The focus of IT 
today is all about 
delivering a quality 
experience to the 
end user” 

   − Benjamin Woo    
      IDC

www.dell.com/efficiententerprise


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


