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In this special issue, we have collected and presented recent works on
innovative approaches and emerged technologies for coping with dynamicity,
heterogeneity, and the scale, which have been central to (or even enablers of)
recent advances in communications and networking technologies. At a time
of an ever-increasing demand for net-
working resources and a larger scale,
communication networks have faced
challenges due to the heterogeneity
of the demands, the diversity of com-
munication mechanisms, the high
dynamicity of the environments,
the virtualization of functions, and
the stringent and dynamic quality
requirements. In recent years, there
have been notable advancements in
research and development of con-
cepts and methods for highly adap-
tive and scalable communication
networks.

This special
issue focuses on
recent advances
in the field
of adaptive
and scalable
communications.

I. S C A L A B L E A N D A D A P T I V E C O M M U N I C AT I O N S

While communication networks themselves are becoming increasingly seamless
to their users, they have become an integral part of human society and are
deployed in increasingly challenging network scenarios, such as the Internet of
Things (IoT), smart cities, big data systems, and multimedia systems. Key to
the success of communication networks is their ability to adapt and cope with
the broad challenges due to the increase in the scale. This way communication
networks can meet a variety of demands of a wide range of sophisticated
and challenging network scenarios. Adaptive communication networks have the
ability to change network configurations, the usage of network resources, or the
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network mechanisms themselves.
This allows for meeting the
demands of the applications in the
presence of dynamics associated
with changes in the workload,
in the usage of the communication
media, in the context (such as user
mobility), or in the demands of
the applications. Not surprisingly,
networked systems, such as
the Internet, are considered an
innovation driver in the more
general field of adaptive systems.

An additional requirement
that has become critical in many
recently evolved networking
scenarios is that of ensuring
the scalability of the involved
communication networks. Scalable
and adaptive communication
networks ensure that the ability
of the network to meet demands
degrades gracefully with the
dynamics of the system. Although
the Internet is already considered to
be a highly scalable communication
network in terms of devices that
can be connected, it is important to
note that the underlying adaptation
mechanisms and its architecture are
not fulfilling the demands of many
challenging networking scenarios
in a scalable way. This has triggered
many research efforts centered on
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many distinct networking scenar-
ios aiming at improving adaptivity
and scalability. For example, a scal-
able adaptive data processing system
should be capable of analyzing data
with only minor variation in delay,
independently of whether the num-
ber of information producers is in the
order of hundreds, thousands, or mil-
lions of interconnected devices. Simi-
larly, the quality of experience (QoE)
of users in video streaming systems
should degrade only slightly as the
number of clients watching a video
massively grows or decreases.

The goal of this special issue on
Adaptive and Scalable Communi-
cation Networks is to acknowledge
and comprehensively present the
recent research progress observed in
this field in order to support such
demands of increasingly complex
networking scenarios. We introduce
within important and representatively
chosen networking scenarios and
enabling networking technologies
recent advances and recurring
adaptation methods for scalable and
adaptive communication networks.
To give the reader of the journal a
comprehensive overview of the field,
we have selected and structured
contributions along the following
dimensions: networking scenarios,
to understand the distinct demands
of applications and the implications
of such demands on building scalable
adaptive networking; and enabling
network technologies and mechanisms,
to present the recent technologies
that implicitly or explicitly cope
with the need for adaptation and
the increase in the scale. Some of
these technologies like software-
defined networking and network
function virtualization (NFV), provide
for unprecedented flexibility in the
usage and the on-demand allocation
of resources. Other approaches
advance key technologies, such
as wireless communication media,
by addressing innovative challenges
posed by the need for a broad
adaptation capability. Finally, we aim
to give the readers an overview of
recurring principles in the adaptation
of scalable and adaptive networks,

as well as provide material (concepts/
approaches/methodologies/tools) for
understanding and analyzing their
performance. For instance, some
approaches focus on self-adaptation
principles that expose scalability, and
other approaches focus on general
adaptation methods that improve
flexibility, which can be exploited to
enhance scalability.

II. A R T I C L E S I N T H E
S P E C I A L I S S U E

As part of this issue, we have col-
lected 13 contributions from excellent
and well-known scientists in the broad
areas of communications, networks,
and related subfields in computer sci-
ence and electrical engineering, who
have made recent (and sometimes
longer term) contributions that fit in
the theme of “adaptive and scalable
communication networks.”

A. Five Contributions Address
Novel and Challenging
Networking Scenarios, the
Respective Requirements, and
Present Appropriate Adaptation
Methods to Address the
Challenges of the Respective
Demands

“Scalable 360◦ video stream
delivery: Challenges, solutions, and
opportunities” introduces a very novel
networking scenario, namely 360◦

video streaming. This has evolved
to be a hot topic in the context
of multimedia systems with severe
challenges on scalable distribution
and streaming to ensure for users
appropriate QoE. The article presents
challenges of 360◦ video streaming
systems, gives an overview of existing
approaches for 360◦ video streaming,
and outlines research opportunities
enabled by 360◦ video.

“Web AR: A promising future for
mobile augmented reality—State of
the art, challenges, and insights”
addresses, in the context of mobile
augmented reality, a challenging
network scenario that requires
adaptation in the usage of comput-
ing, storage, and communication
resources. The authors introduce
and review a variety of different

deployment approaches ranging
from 5G networks, devices-to-device
communications, and the Edge/Cloud
infrastructure.

“Will serverless computing revolu-
tionize NFV?” explores a network sce-
nario that is emerging as a different
type of a novel cloud computing
paradigm in which applications are
decomposed into smaller and modular
functions. The article provides for
a classification of the intricate
landscape of the existing serverless
deployment strategies, advantages
and limitations of these approaches,
and discusses the tradeoffs involved
in developing applications for the
serverless environment.

“Modeling of aggregated IoT traffic
and its application to an IoT cloud”
provides a survey on traffic models
for the IoT, a challenging network
scenario comprising of highly varying
load characteristics and interconnec-
tions of devices. The traffic models
are derived from real-world exam-
ples with a focus on periodic traf-
fic patterns that are typical of those
generated by IoT.

“Scalable personalized IoT
networks” surveys, in the context of
the IoT, the readiness and interplay
of various distinct technologies
that are likely to be necessary in
order to enable personalized IoT
networks. The surveyed technologies
include scalable sensing, information-
centric networks, and artificial
intelligence (AI).

B. Four Contributions Focus on
Enabling Networking
Technologies That Provide for
New Ways of Coping With
Scalability Through Adaptation
of Communication Systems

“Adaptable and data-driven
softwarized networks: Review, oppor-
tunities, and challenges” reviews and
analyzes adaptation opportunities and
the potential for building scalable
communication systems by means of
software-defined networking (SDN)
and NFV. The article outlines a data-
driven approach in exploiting the
flexibility exposed by these important
paradigms in networking.

636 PROCEEDINGS OF THE IEEE | Vol. 107, No. 4, April 2019



Scanning The Issue

“Scaling millimeter-wave networks
to dense deployments and dynamic
environments” discusses, in the con-
text of millimeter-wave networks,
an important wireless technology that
will further increase the communica-
tion bandwidth and data rates. The
article surveys adaptive communica-
tion techniques that relate to the
coordination of antennas and beams
that allow millimeter-wave networks
to operate at scale.

“Survey of performance accelera-
tion techniques for network function
virtualization” discusses, in the
context of NFV, ways of realizing
network functions in a scalable way.
The authors introduce techniques for
hardware and software acceleration
that allow for removing inherent
bottlenecks in the deployment of
network functions.

“Energy-adaptive error correcting
for dynamic and heterogeneous net-
works” reviews adaptive coding tech-
niques for achieving energy efficiency
in wireless communications. The work
analyzes and presents fundamental
limits of adaptive coding techniques.

C. Four Contributions Focus on
Recurring Adaptation Principles
and Methods That Can Be Used
to Design and Implement
Scalable and Adaptive
Communication Systems

“Learning and management for
Internet of Things: Accounting for
adaptivity and scalability” illustrates,
in the context of online learning and
management policies, ways of dealing
with extreme heterogeneity, massive
number of devices, and unpredictable
dynamics in the context of the IoT.
To adapt to changing environmental
conditions, the article outlines a uni-
fying framework through contempo-
rary communication, networking, and
optimization advances.

“Elements of application-layer
internetworking for adaptive self-
organizing networks” presents an
internetworking approach based
on self-organizing application-layer
networks. Toward this goal, the article
surveys and presents findings related
to scalability, the ability to adapt after
disruptions, heterogeneous substrate
networks, distributed security, and

the dynamic creation of network
services.

“Self-organization and resilience
for networked systems: Design prin-
ciples and open research issues”
reviews and proposes research on
the twin fields of self-organization
and resilience for networked sys-
tems. A combination of methods in
both fields is an important foun-
dation for networked scenarios that
underpin critical physical infrastruc-
tures such as electricity, water, and
transport requiring high availability of
many distributedly managed network-
ing components.

“Transitions: A protocol-
independent view of the future
internet” provides a taxonomy of an
adaptation principle, named transi-
tion. The concept of a transition aims
at increasing the flexibility and scale
at which communication networks
can be adapted by introducing the
possibility to change between the
existing protocols and technologies
while the network is in operation.
To this end, a classification of
transition approaches is provided.

A B O U T T H E A U T H O R S

Ralf Steinmetz (Fellow, IEEE) has been
the Managing Director of the Multimedia
Communications Lab, Darmstadt, Germany,
since 1996. He was the Director of the Fraun-
hofer Institute, Darmstadt, until the end of
2001. In 1999, he founded the Hessian Tele-
media Technology Competence Center httc,
Darmstadt, where he holds a Chair position.
For more than 10 years, he has served as the
Advisor for information and communications technology with the
Hessian Telemedia Technology Competence Center. He is currently
a Full Professor with the Department of Electrical Engineering
and Information Technology and the Department of Computer
Science, Technische Universität Darmstadt, Darmstadt. Together
with more than 30 researchers, he works toward his vision of
seamless adaptive multimedia communications. With his team, he
has contributedmore than 900 refereed publications. He has edited
and co-authored a set of multimedia books that reflected the major
issues; the initial version was the worldwide first in-depth technical
book on multimedia technology.
Prof. Steinmetz is a member of the Scientific Council and the

President of the Board of Trustees of the International Research
Institute IMDEA Networks, Madrid, Spain. He was awarded the Chair
of Excellence at the University Carlos III de Madrid. In 2016, he
was awarded with the first Athene Award for Knowledge and Tech-
nology Transfer at TU Darmstadt for his visionary and successful
establishment of startup activities. In 2017, he was among the first
three scientists being awarded a fellowship of the VDE ITG. As first
German scientist, he was awarded the honors of Fellow of both
the IEEE and the ACM. He has served as the Editor-In-Chief and an
Editor for various IEEE, ACM, and other journals.

Ioannis Stavrakakis (Fellow, IEEE)
received the Ph.D. degree from the Uni-
versity of Virginia, Charlottesville, VA, USA,
in 1988.
He held various faculty positions with

Northeastern University, Boston, MA, USA,
from 1994 to 1999, and the University of
Vermont, Burlington, VT, USA, from 1988 to
1994. He is currently a Professor with the
Department of Informatics and Telecommunications, National and
Kapodistrian University of Athens, Athens, Greece, where he served
as Chair from 2013 to 2016. He was a Visiting Professor with
the University Carlos III de Madrid (UC3M), Getafe, Spain, and
IMDEA Networks Institute, Leganés, Spain (the Chair of Excellence
Comunidad de Madrid from 2017 to 2018 and the UC3M/Santander
Chair of Excellence in 2018), a Visiting Professor of the Politecnico
di Torino, Turin, Italy in 2019, and has been a Mercator Fellow of
German Research Foundation-DFG, Darmstadt, Germany, since
2017. He has authored more than 250 publications. He supervised
20 Ph.D. graduates and has been funded by USA-NSF, DARPA,
GTE, BBN, and Motorola (USA), Greek, and EU agencies, including
two Marie-Curie grants (postdocs). His current research interests
include networking, especially social, mobile, ad hoc, information-
centric, delay tolerant, and future Internet networking, network
resource allocation algorithms and protocols, traffic management,
and performance evaluation, and (human-driven) decision-making
in competitive environments.

Vol. 107, No. 4, April 2019 | PROCEEDINGS OF THE IEEE 637



Scanning The Issue

Dr. Stavrakakis has served in NSF and EU-IST proposal panels and
in the organization of conferences sponsored by IEEE, ACM, ITC,
and IFIP. He served as the Chairman of IFIP WG6.3 and the Officer
for the IEEE Technical Committee on Computer Communications
(TCCC). He served on the editorial boards of the PROCEEDINGS OF

IEEE, ACM/IEEE TRANSACTIONS ON NETWORKING, and Computer Commu-
nications Journals.

Christian Esteve Rothenberg received
the master’s degree in telecommunication
engineering from the Technical University
of Madrid (ETSIT–UPM), Madrid, Spain, in
2006, the M.Sc. (Dipl.Ing.) degree in electri-
cal engineering and information technology
from the Darmstadt University of Technology
(TUD), Darmstadt, Germany, in 2006, and
the Ph.D. degree in electrical and computer
engineering from the University of Campinas (UNICAMP) Campinas,
Brazil, in 2010.
During his master’s thesis, he worked on fixed mobile conver-

gence and mobility management, and was engaged in R&D activ-
ities on converged access networks (ScaleNet) and self-optimizing
radio access networks at Deutsche Telekom, Darmstadt. During his
Ph.D., he worked on probabilistic data structures applied to packet
forwarding in content-centric networks, was a visiting researcher
at Ericsson Research Nomadic Lab, Jorvas, Finland, in 2008, and
contributed to the EU FP7 Publish/Subscribe Internet Routing Para-
digm (PSIRP) project. From 2010 to 2013, he was a Senior Research
Scientist of IP Systems and Networking with the CPqD Research
and Development Center, Telecommunications, Campinas. He is
currently an Assistant Professor (tenure track) and the Head of
Information and Networking Technologies Research and Innovation
Group (INTRIG), UNICAMP. He has authored or co-authored more
than 90 publications, including in scientific journals and top-tier
networking conferences such as SIGCOMM and INFOCOM. He holds
two international patents.

Dr. Rothenberg is an Open Networking Foundation (ONF) Research
Associate, the Co-Chair of the IEEE Software-Defined Networking
(SDN) Outreach Committee initiative, a member of the CPqD Inno-
vation Committee, and a CNPq Productivity Research Fellow.

Boris Koldehofe received the Ph.D. degree
from the Chalmers University of Technology,
Gothenburg, Sweden, in 2005.
He was a Senior Researcher and a Lecturer

with the IPVS of the University of Stuttgart,
Stuttgart, Germany. He was a Post-Doctoral
Researcher at the EPFL, Lausanne, Switzer-
land. He is currently the Group Head of the
Adaptive Overlay Communications Group,
Technische Universität Darmstadt, Darmstadt, Germany, and a
Principal Investigator with the DFG Collaborative Research Center
1053 Multi-Mechanisms Adaptation for the Future Internet, Darm-
stadt, funded by the German Science Foundation. He has extensive
research and teaching experience in the area of networked and
distributed systems. In particular, he has focused on adaptive
communication middleware and distributed event-based systems.
He has contributed to more than 100 scientific publications in
major journals, e.g., the IEEE TRANSACTIONS ON NETWORKING (ToN)
and the IEEE TRANSACTIONS ON PARALLEL AND DISTRIBUTED SYSTEMS, and
conferences, e.g., the ACM/USENIX Middleware and the ACM DEBS
conferences.
Dr. Koldehofe serves in several program committees and as a

reviewer for high reputational journals. He served in the organizing
committee of the ACM DEBS Conference, as the TPC Co-Chair
in 2017 and as the General Chair in 2019. He has served as a
Tutorial Speaker for the ACM/USENIX Middleware, ACM DEBS, GI,
and NetSys conferences.

638 PROCEEDINGS OF THE IEEE | Vol. 107, No. 4, April 2019



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /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 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /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 true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /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 (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 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [576.000 782.640]
>> setpagedevice


