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Abstract—Cloud computing rapidly gains popularity as a cost-
efficient way of provisioning and consuming IT services. There
are two fundamental cloud computing deployment paradigms:
public and private. While public cloud has gone a long way
since the concept inception, it still fails short on a number of
enterprise requirements. We believe that in the foreseeable future
the private cloud model, in which the cloud is fully owned by the
company and serves users from this company only, will remain
the dominant one in the enterprise. While agility is achieved
in a private cloud by using virtualization, automation, and self-
service, the economic model of a private cloud is not as clear as
that of the public one.

In this position paper, our focus is on qualitatively analyzing
organizational and business factors affecting the cost-effectiveness
of private clouds for global enterprises. We analyze the global
enterprise structure, which often comprises an overwhelmingly
complex and intertwined networks of global organizations, and
suggest a simple classification model, reflecting the private cloud
maturity levels. We discuss technological and organizational
issues arising at each level of maturity and outline a research
agenda to address pain points in private cloud computing.

I. INTRODUCTION

Public cloud providers offer virtualized IT resources as a
metered service over the Internet. Over the last few years
the popularity of the public clouds increased tremendously
with more and more vendors offering cloud services and more
customers choosing IT consumption through Cloud over other
alternatives.

According to recent Gartner’s latest quarterly IT spending
report, the worldwide market for public cloud services (IaaS,
PaaS SaaS combined) was 91 billion USD in 2011 [1]. Gartner
expects it to increase steadily in the next few years and to top
200 billion USD by 2016. Other analysts provide prognoses
ranging from half of Gartner’s predictions to twice as high
ones. The general agreement seems to be that ”Cloud Wave”
will continue to grow for a few years to come.

Some reality check is required with respect to enterprises,
however. Namely, how much of this growth can be attributed to
the enterprises? According to Deloitte, between 2010 and 2012
the Cloud-related IT spending of the enterprises are between
0.75% and 1.75%, respectively, out of the global enterprise
IT budget [2]. The same study expects this percentage to
grow up to 15% by 2020. Other studies give slightly different
figures, but they seem to be in agreement that enterprises are
slow adopters of the public cloud paradigm in spite of its
obvious advantages allowing to reduce CAPEX, software, and
licensing costs.

Does this slow adoption rate simply reflects inertia inherent
to large enterprises or is this rooted in some real problems
with the public cloud model when applied to enterprises?
Among the top requirements on the cloud cited by the CIO
Cloud Computing Adoption Survey (Jan 2011) [3], were high
performance (including reliability and availability), enterprise
level security, enterprise level quality of service, vendor-
independence, and regulatory and standards compliance, which
is imperative for successful integration with the business
internal systems. In a recent State of the Cloud survey by
InformationWeek [4] virtually identical set of concerns with
respect to the cloud computing was cited. Moreover, they only
marginally change since 2010. Unfortunately, public clouds are
still deficient with respect to these requirements even though
they steadily improve.

Private cloud is currently being explored at various stages
by as many as 80% of the enterprises [5]. It turns out,
however, that transforming an enterprise IT to a cost efficient
private cloud is far from being straightforward. The complexity
stems from the fragmentation of business processes, complex
organizational structure of the global enterprises, lack of the
practical economic models for global capacity sharing, and
the need to simultaneously support clouds at different levels
of maturity. The global enterprise scale and organizational
structure mandate a decentralized architecture for resource
sharing coupled with globally unified business processes.

Thus, in this position paper we raise the following questions.
What future global private cloud architecture will look like?
What will be its impact on the enterprise business processes?
What architectural building blocks are missing? What orga-
nizational changes may boost the adoption and efficiency of
private clouds? While public cloud model received a lot of
attention from research community recently, there is virtually
no literature systematically exploring requirements and archi-
tectural alternatives for the global enterprise private model in
spite of its importance. We regard this position paper as one of
the first attempts in this direction. Our study is an architectural,
qualitative one. We defer the quantitative evaluation of our
propositions to a later stage.

II. RELATED WORK

The bulk of research efforts on decentralized clouds focus
on federated and distributed public cloud models. The private
cloud model received considerably less attention. An extensive
literature exists on facilitation of resource discovery. monitor-
ing, orchestration, brokerage in the context of the federated [6],
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[7] and distributed [8] in the public cloud. Initial modeling of
business process impact is given in [9].

In the context of the public cloud model, the researchers
focus on profit maximization for providers. This is not the
goal in the private cloud, where the same enterprise executes
the roles of cloud provider and cloud consumer under different
organizational ”hats”. In the private cloud model, the focus is
on systematically reducing the costs associated with CAPEX
and OPEX of IT, improving the overall enterprise profitability.

In [10], cooperative virtual machine management for multi-
organization cloud is considered. The authors creatively apply
cooperative gaming theory mechanisms, such as core solution
and Shapley value [11] to apportion costs in a coalition of
symmetric organizations to obtain stable and cost efficient col-
laborations. This study is an important first step in researching
the fundamentals of the private cloud transformation. Further
research is required to achieve models of practical importance.

III. GLOBAL ENTERPRISE STRUCTURE

The organizational structure of enterprises can be extremely
complex. In the simplest case, a global enterprise comprises a
hierarchy of global organizations. Each of these organizations
can be either a profit or a cost center directly influencing
the profitability of its parent organization. For example, an
organization may correspond to a product or a service of
the company, generating external revenues, or be a cost
center, having a business enabling role, such as organiza-
tion’s IT services. Each organization comprises what we term
organizational cells, which are ’leafs’ in the hierarchy. The
plurality of IT resources, IT personnel, and users belonging
to the organization at a local premises, operating within the
budgetary constraints imposed by the parent organization,
is the cell of this organization at this premises. Cells are
not cost or profit centers on their own, but contributors to
their parent organizations. Since premises are shared between
organizational cells, there are matrix relationships between
organizations in managing and governing premises.

Figure 1 shows the geographical structure of a fictitious
Acme company, which is incorporated in the USA (shown as
a larger circle), having multiple foreign subsidiaries around the
globe (shown as smaller circles) with each subsidiary owning
one or more premises. Acme has a hierarchical organizational
structure that we do not show explicitly due to the lack of
space.

IV. ENTERPRISE CLOUD TRANSFORMATION

We differentiate between the three basic maturity levels
that offer increasing value: intra-cell, intra-organizational, and
inter-organizational enterprise private clouds. As the level of
maturity increases, providing higher value, the technological
and business challenges also increase.

A proper transformation to the cloud model requires (a)
business process transformation and (b) technological trans-
formation, which are equally important. Figure 2 summarizes
the Operation Support System (OSS) and Business Support
System (BSS) components required to implement an enterprise
cloud, focusing on those which are most relevant for the
enterprise cloud transformation.

Fig. 1. Acme corporate structure: subsidiaries in multiple geographies with
multiple premises in each geography.

From the business process transformation perspective, the
challenge lies in the fact that the private cloud model intrin-
sically blurs distinctions between the consumer and provider
roles. Cells acting as providers bear the costs of provisioning
and effectively reduce profitability of their parent organiza-
tions if these costs are not recovered. The consumers, on
the contrary, might potentially increase their profitability on
expense of the intra-enterprise cloud providers, if usage is
free of charge or pricing does not reflect the actual costs of
the providing cells. This situation is not remedied trivially by
introducing inter-cell chargeback mechanisms, since careless
introducing of chargeback might create unplanned and unde-
sirable profit and cost centers without bringing about a real
benefit to the enterprise as a whole.

From the supporting technology perspective, agile resource
sharing through efficient resource discovery and brokerage,
coordinated capacity and workforce planning, scalable usage
metering and associated reporting, accounting to enable proper
cost sharing at the business level come to the forefront as the
more important technical challenges. Some of these building
blocks already exist and should be integrated into an enterprise
private cloud architecture, yet other, such as coordinated
capacity and workforce planning, still need to be developed.

We now specify an informal short-list of global enterprise
private cloud requirements relevant to this discussion.

• RR1: ”Fairness”: no profit center utilizing cloud model
services should be able to unilaterally improve its own
profitability in a way that reduces profitability of any
other profit center in the company.

• RR2: ”Efficiency”: overall IT costs, computed at the
parent organization level, should be strictly lower in the
enterprise cloud model than those attainable without it,
for the same resource demand.

• RR3: ”Rationality”: all cells/organizations that contribute
resources to the enterprise private cloud are better off
doing that than not participating in the private cloud.

• RR4: ”Manageability”: there should be simple business
processes allowing to plan and operate global enterprise
private cloud and easily understand, track, and visualize
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Fig. 2. OSS and BSS components required at different levels of maturity of
the enterprise private cloud.

benefits accrued to the company and its constituents, as
well as identify inefficiencies.

• RR5: ”Economic Incentives for Consumers”: proper eco-
nomic incentives should be set to influence users behavior
in such a way that they use only the needed amount of
resources.

V. ENTERPRISE PRIVATE CLOUD MATURITY LEVELS

Fig. 3. Enterprise private cloud taxonomy

Different approaches to enterprise private cloud architecture
can be compared along multiple dimensions. We believe
that there are two architectural aspects that allow classify-
ing solutions for qualitative (and subsequently quantitative)
study: (a) inclusiveness of consumer/provider pools and (b)
centralization level. Providers pool specifies cells that provide
private cloud services to the users from the consumers pool.
Consumers pool specifies the cells, whose users are eligible
to obtain services from the providers pool.

With respect to centralization level, the following models
can be applied to the providers pool: ”centralized” (resources
and personnel are logically and physically centralized at a
single cell on a specific site), ”distributed” (resources and per-
sonnel are logically centralized, while physically distributed
over a number of cells, which are not independent in their
resource and workforce management and budgetary decisions),
and ”federated” (resources are logically centralized, while

physically distributed, with each cell exercising its own au-
tonomous resource and workforce management decisions and
enjoying a measure of fiscal autonomy delegated to it by its
parent organization).

Figure 3 shows the private cloud architectural classification
resulting from different combinations of the aspects above.

A. Intra-Cell Cloud

A single organizational cell is a cost center of a par-
ent organization. Transforming the cell into a private cloud
by introducing virtualization does not alter this. Since both
consumers and providers belong to the same cost center,
chargeback in this model corresponds to an associative cost
reapportionment (equivalent to budgeting) among the users
of the same cost center and will not have any effect on
profitability of the parent organization (profit center).

The fact that the chargeback is not required simplifies cloud
transformation. On the down side, it reduces the observed
elasticity of workloads, since the users do not have proper
incentives of using only the resources they need, when they
need them. This problem can be mitigated by introducing
quotas and policies on resource usage. Intrinsically, these
means are imprecise and imply enforcement delays.

Another strong disadvantage is that capacity planning is
done locally in each cell on the relatively small statistical pop-
ulation, typically targeting the peak load plus some headroom.
This makes cost reduction offered by the intra-cell model
smaller than what would be possible to achieve if a more
global capacity planning procedure was utilized.

Summarizing our analysis of the intra-cell private cloud,
we note that this model does not address Requirements RR2
and RR5. Thus, on the business side, the main challenge is
to properly budget non-cooperative cells in terms of capacity
and workforce to bring about global cost improvement. On the
technological side, the main challenge is to plan capacity such
that this budget would be minimal, yet sufficient to meet the
requirements of the users.

B. Intra-Organizational Cloud

While simple intra-cell private cloud is a realistic first step
in the enterprise private cloud transformation process since
it allows different cells having different requirements to gain
experience with the cloud technology quickly and make plans
for the next steps, in the long run multiple isolated intra-cell
clouds are inefficient. Henceforth, the next maturity level of
the private cloud model is the intra-organization private cloud
where providers and consumers can come from multiple cells
within the same organization. Unfortunately, due to the lack
of space, we will limit discussion of this maturity level to a
short summary as follows.

The intra-organization model addresses requirement RR1
similarly to intra-cell cloud and addresses requirement RR2
better than the intra-cell model (thanks to leveraging of
statistical multiplexing) across cells. With respect to cross-
cell resource sharing model, two architectural approaches
are conceivable: federated and distributed. Addressing RR3
in the federated model in the intra-organizational cloud is
an open question. Addressing RR4 might be more difficult
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than in the distributed case due to management overhead
implied by n ∗ (n− 1) inter-cell relationships that need to be
maintained.bOn the positive side of this model is that there is
no central agency that has to make decisions and the system is
fully symmetric, which makes it robust and easy to seamlessly
absorb new cells.

In a distributed model, a distinguished provider cell is vested
with policy making decisions for all provider cells. We refer to
this as managing cell. The managing cell receives inputs (e.g.,
demand figures, cost of production) from the provider cells
and exercises a cross-cell capacity and workforce management
process, instructing cells how much capacity should be where,
how the intra-organization network serving the cloud traffic
should be managed and planned and how the capacity of the
different provider cells should be provisioned to user from dif-
ferent cells within the organization. The distributed model has
even better potential to reduce costs (RR2), it has much better
manageability (RR4) as an organization grows. Requirement
RR3 might be more easily addressed in distributed model by
applying core solution or Shapley value techniques, but this
requires additional investigation. It seems to be equivalent
to the federated model with respect to other requirements.
Similarly to the previous maturity level, requirement RR5 is
not addressed by the intra-organizational cloud.

C. Inter-Organizational Cloud

Technological means developed at the previous maturity
levels, namely data center virtualization and capacity planning
at the intra-cell level, accounting, distributed or federated
resource scheduling and capacity brokerage at the intra-
organizational level, are reused at the inter-organizational
level to obtain a company wide private cloud. In addition
to those, a new technological means, chargeback, is required
to satisfy RR1. Introducing chargeback in a federation of
symmetric organizations, while preventing unintended conse-
quences, such as creation of unplanned internal profit centers,
is a challenging open question. RR2 is better addressable
in this model because company-wide statistical multiplexing
can be leveraged. Efficiently addressing RR3 appears to be
doable [10], but additional research is required to develop prac-
tically applicable coalition formation schemes. By introducing
an appropriate chargeback mechanism, RR5 can be satisfied
as well. Naturally, the only resource sharing model applicable
in this case is federation, because provider cells may belong
to different organizations. The drawbacks of federation are
exacerbated at this level, which poses challenges and suggests
an architecture based on distributed model, as we outline in
the next section.

VI. CONCLUSIONS AND FUTURE WORK

We argue that the best approach to designing a global
enterprise private cloud is to establish a global provider
organization, which would build and maintain a distributed
multi-cell provider architecture, serving users from all the
organizations and cells, company-wide. The locations of the
provider cells will be determined from the plurality of all
the company sites (as well as new locations, such as those
available via off-shoring). These cells’ CAPEX and OPEX

are no longer managed by other organizations that become
consumers paying only the OPEX costs resulting from the
metered cloud usage according to the classical ”pay-as-you-
go” chargeback model even though the infrastructure still
resides on the local premises of various organizations. The
calculation of business indicators of each organization would
be simplified. The global cloud organization will be managed
as a cost center exercising organization-wide workforce and IT
resources management and capacity planning with cells of this
organizations having local presence at different premises. This
will leverage the existing structure of the enterprise and create
a next generation enterprise wide virtual IT department that
will also take care of the infrastructure, such as networking
that is not cooperatively managed by cells and organizations
today. The global private cloud organization will benefit from
the economy of scale and will be able to develop cloud-related
unique capabilities, which can be translated into competitive
advantage for the company as a whole.

Our next steps include formalization of the presented model
and obtaining quantitative results in addition to the qualitative
ones using data from the enterprise. One of the more important
and challenging topics we will consider next are economic
models for the private cloud at different maturity levels. We
plan implementing the technical enablers of the proposed
model on top of OpenStack [12], which is gaining popularity
as an open source cloud stack for building massively scalable
private and public clouds.

REFERENCES

[1] David Mitchell Smith, “Gartner Hype Cycle for Cloud Computing,
G00230930,” Aug 2012.

[2] L. Columbus, “Roundup of Cloud Computing Forecasts and Market
Estimates, 2012,” http://softwarestrategiesblog.com/2012/01/17/
roundup-of-cloud-computing-forecasts-and-market-estimates-2012/,
Jan 2012.

[3] CIO, “CIO Global Cloud Computing Adoption Survey
Results,” http://download3.vmware.com/interactive brochure/docs/
CIO-Global-Cloud-Computing-Adoption-Survey-Results-PP-EN.pdf,
Jan 2011.

[4] M. Healey, “InformationWeek 2012 State of Cloud Computing Survey
,” reports.informationweek.com, Dec 2011.

[5] J. Feldman, “Cloud ROI Calculation,” reports.informationweek.com,
Mar 2012.

[6] Rochwerger, B., Breitgand, D., Epstein, A., Hadas, D., Loy, I., Nagin, K.,
Tordsson, J., Ragusa, C., Villari, M., Clayman, S., Levy, E., Maraschini,
A., Massonet, P., Munoz, H., and Tofetti, G., “Reservoir – when one
cloud is not enough,” IEEE Computer, vol. 44, no. 3, pp. 44–51, Mar
2011.

[7] Sundareswaran, S., Squicciarini, A., and Lin, D., “A brokerage-based
approach for cloud service selection,” in IEEE 5th Conference on Cloud
Computing (CLOUD), Jun 2012, pp. 558–565.

[8] P. T. Endo, A. V. de Almeida Palhares, N. N. Pereira, G. E. Goncalves,
D. Sadok, J. Kelner, and J. Melander, B.; Mangs, “Resource allocation
for distributed cloud: concepts and research challenges,” IEEE Network,
vol. 25, no. 4, pp. 42–46, 2011.

[9] K. A. Beaty, V. K. Naik, and C.-S. Perng, “Economics of cloud
computing for enterprise IT,” IBM Research and Development Journal,
vol. 55, no. 6, Dec 2011.

[10] D. Niyato, Z. Kun, and P. Wang, “Cooperative Virtual Machine Man-
agement for Multi-Organizational Cloud Computing Environment,” in
VALUETOOLS’11, Brussles, Belgium, 2011.

[11] B. Peleg and P. Sudholter, Introduction to the Theory of Cooperative
Games. Springer, 2010.

[12] “Openstack: Open source software for building private and public
clouds.” www.openstack.org.

2013 IFIP/IEEE International Symposium on Integrated Network Management (IM2013): Short Paper 895



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


