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Abstract

Quality of Service (QoS) parameter aggregation is
essential to Inter-domain QoS routing. It is the goal
that how to aggregate Intra-domain QoS state with less
data and less information losses. This Paper proposed
a geometry-based approach to represent the QoS state
information of delay and bandwidth for a subnetwork.
We use regular polyline to approximate the service
support area and just six tuples are needed to
represent the aggregated information in our scheme.
Both of the processes of aggregation and restore are
introduced. Simulations and comparisons show that
our scheme has the lower aggregation error ratio than
existing approaches.

1. Introduction

QoS routing is considered as one of the most
significant and fundamental techniques toward QoS
provisioning in internet. However, the increasing
internet size makes the execution time and the space
requirement of a routing algorithm suffer from the
scalability problem and the complexity problem. To
alleviate such problems, large networks are structured
hieratically through grouping nodes into many
different domains [1] [2]. To provide end-to-end QoS
guarantee, it need to find a QoS-supported path
through several domains from source to destination
according to QoS state information of networks.

However, it is impractical for a router to acquire and
record whole topology information and QoS state in
such a large network of Internet, thus the amount of
topology advertising information has to be reduced to
hide the internal topology of sub-networks for inter-
domain routing. Topology Aggregation (TA) is
introduced to done above in each domain before
topology advertisement to the other domains [1~8].

TA may be defined as a series of processes that
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summarizes or abstracts the topological details into a
compact and succinct description of the underlying
subnetwork in terms of the representative network
nodes and the transmission links for routing algorithms.

TA has two main processes, one is the aggregation
of connectivity and the other is the aggregation of the
resources availability in a domain [2]. With TA,
routers only need to disseminate smaller updates to the
other nodes and the storage cost can be effective
reduced, too. Because of the summarization and
abstraction of TA, a part of information tends to be lost.
Hence, both of the processes of TA affect the
performances of QoS-routing to a high degree. The
objective of TA is to represent the topology
information as accurate as possible with fewest data.

This paper focused on the aggregation of resources
availability, i.e. delay and bandwidth. We proposed an
approach to represent the delay and bandwidth state of
an intra-domain with only six tuples. The simulation
results show that our scheme has lower information
distortion than existing approaches.

The rest of our paper is organized as follows:
Section 2 will introduce the problem and related work.
Section 3 will introduce our approach. Both the
processes of information aggregation and information
restore will be expounded. Section 4 compares our
approach with the existing ones through simulations.
Finally, we conclude with summary in section 5.

2. Problem statement & Related work

Typically, a large network is structured by several
domains connected together through some inter-
domain links and the nodes within each domain are
connected by some intra-domain links. Each link is
associated with a group of QoS parameters. In this
paper, we only pay attention to delay and bandwidth. A
service request with a requirement of delay d, and a
bandwidth requirement b, is likely to be accepted by a
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physical path P with a set of nodes and links, if
b, <Bandd, 2D, Where Bis the bandwidth of P
calculated in terms of B=min{b,,|V(s,v)e P} and
D is the delay of P calculated according to
D=%,.rd., . That is to say, all service requests
supported by P are ensured to be inside a region on
delay-bandwidth plane. Such region is called Service
Supported Area (SSA), represented as [3]:
SSA(P)={(d,b)|d 2D and b < B} (1)

Given two border node x and y of a domain G , there
are often several paths between them inside G . The
Service Supported Area (SSA) of these paths between
x and y on delay-bandwidth plane can be calculated
like this:

SSA(x,y)={USSA(P)| for all Ps from x to y} 2)

In TA model, these paths are aggregated, and a node
outside G knows them as a single one path (x, y) .
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Fig. 1 The structure of inter-network

Consider an inter-network shown in Fig. 1, which
has four domains I, II, IIl, and IV, with internal
structure of domain II. By and B, are border routers of
domain II. The numbers associated with each link of
domain II represent the QoS parameter tuple (delay,
bandwidth). In Fig. 1, there are twelve paths i.e. P; to
P,,, between B and B,.

Fig. 2 shows SSA(B,.B;) on the delay-bandwidth
plane, which is the staircase region I filled with grey
bias and can be easily represented by the nodes on the
convex corners of the stair. These nodes are called
represent nodes [3]. For example, SSA(B, ,B,)tends to
be represented by nodes (2,2), (5,4), (6,5), (8,7), (9,9).
However, a service request which is likely to be
supported by B, is able to be supported by path A, , R
and P . That is to say, domain II need not to advertise
the QoS state information of B, to other domains.
Dominate path: B and P, are two different paths
between a given node pair. (D;,B) and (D,,B,) are
QoS state of B and P respectively. If D <D,
and B, > B, , P, is dominated by A . For instance, P and
R, can be dominated by A, .
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Non-dominated path: Suppose there are n different
paths between two border nodes of a domain. If Pis
unable to be dominated by the other n-1 paths, P is
called non-dominated path.

A
= P1:(9.9) =

Ps(8.7)

bandwidth

Fig.2 SSA4 on delay-bandwidth plane

Obviously, non-dominated paths are the paths
represented by the nodes of convex corners of the
staircase. In Fig. 2, » , P, , B, K and B, are non-
dominated paths.

Suppose there are n varied paths between two border
routers with & non-dominated paths of them in a
domain, it is true thatk <n. Although the SS4 can be
represented by the k& representative points, on account
of informing all & representatives of staircase may have
substantial traffic load and memory usage overhead,
especially in dense networks, it is not scalable to
advertise the whole staircase to others for routing.
Thus, approximation methods are needed to estimate
staircase in a more efficient and cost-effective way.

So far as we known, geometry-based approaches
towards this goal are so effective and there are four
reported schemes in this category: line fitting, curve
fitting, polyline, and cubic spline [1]. Lui et al [4]
proposed a line fitting scheme with a Line Segment
(LS) to represent the efficient frontier on the delay-
bandwidth plane for a logical link. Korkmaz et al [5]
proposed a curve fitting approach based on stretch-
factor reflecting the deviation of the parameters of a
path from the best parameters possible. Tang and Chen
[6][7] proposed another curve fitting approach to fit a
least-square polynomial of degree n given m data
points, and at least #n+5 float number are needed for
this approach. A cubic spline scheme with g+5 float
numbers was proposed by them too[6][7], g piecewise
cubic polynomials was used to approximate the data
set, which is broken up into g even ranges in terms of
the restrictive parameter. In addition, they proposed a
polyline scheme to represent staircase using several
line segments instead of one [6] [7]. Lu et al [8]
proposed a Regular Virtual Stair (RVS) to
approximating the staircase region.
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3. Our Approach

In this paper, we proposed a new geometry-based
approach to approximate the SSA staircase. The main
objective of our scheme is to minimize the area
between the staircase function and the approximating
geometric representation.

3.1 The aggregation process

We use a Regular polyLine (RPL) to approximate
the staircase as shown in Fig. 3. The number of
inflexion points on the polyline is determined by the
number of non-dominated paths & and the polyline is
formed by the secants of the arc. We use the area
surround by the regular polyline and delay-axis to
approximate the region of the staircase.

A
A (dy.B)
e

bandwidth

S8

A

_,DI/%///‘C.

delay

Fig. 3 The calculation of polyline
O =arg_ « min{[Spiamons (0)=Sa(0)~[Suar =Sr[} )
2

Where 0 is the optimal value of 0, Spiamena TEpresent
the area of O0A4,4,..4, ,which is a diamond-like
shape, S, represent the/gr\ea of the isosceles triangle,
which is enclose by 04,4, , S,.. represent the area of
the staircase as region I shown in Fig. 2, which is a
actual service support region, and S; represent the
area of the right-angle trapezoidal region enclosed by
A A.CD , Spimond » Sa and Sy can be calculated as
follows:

_1Nsin(26
1,k l)sm( k—l)
S iamon =" 4
Piamond g sin” @ @
1 ,cos0
Spy=—1"—— 5
274" sine ©)
1
Sr =E(dk —dy)(b; +by) (6)
Where, [ =/(d, —d,)* + (b, —b)? ™

Thus the aggregated information can be expressed
by (d,,b,d;,b.,6" k), which is called six tuples. After
aggregation, a domain only needs to advertise these six
tuples to other domains for routing. So, both the
storage cost and traffic load can be reduced.

3.2 The restore process

When the other domains receive the aggregated QoS
information, they will restore the approximate SSA in
terms to (d,,b,d;,b;,60% k) to decide whether domains
IT can satisfy the QoS request or not and to do routing.
This restore work is transferred to calculate out all
coordinates of the inflexion points on the RPL. After
getting these coordinates, the approximating SSA
formed by the RPL is able to be achieved.

As shown in Fig. 3, let LZO04Q =0, ZLOA 4, =
and £Z4, 40 =w, so

o=B+m ®)
We can obtain B and o easily by:
b = b ©)
dy —d
Thus, the coordinate of the centre of the circle O can
be obtained by (10), where R =//(2sin6") .

ﬁ:%—e* , O=arglg

d(,:d1+Rc.0soL (10)
b, =b + Rsino,
T 0
LOAA =—— i—1), i=2,.,k—1 11
1444 2 2(/{—1)0 ) 1 ( )
A A; = 2R cos LOA 4; (12)

Then, the coordinate of 4; is able to be calculated as:

d =d, + Rsin(o+—*¢%)
ol (13)
b =b, +Rcos(0)+;€—le*)

In terms of the formulas above, the other domains can
restore the RPL and its approximating SS4.

4. Comparision

Most of current approaches use the success ratio [3]
to evaluate the performance of TA schemes. However,
the successful ratio is also affected by other factors, i.e.
the performances of routing algorithm and connectivity
aggregation, etc. Thus, we define the aggregation
error ratio Er to evaluate distortion factor of the
geometric-based QoS information aggregation schemes
more effectively.
= 2 Smrt+ 2 Sur (14)

SStair
Where, > Sz represents the total area of the
Incorrectly Rejected Region, as the region II in Fig. 3.
> Sur represents the total area of the Incorrectly

Er
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Accepted Region, as the region III in Fig. 3. Obviously,
aggregation error ratio can reflect the performances of
geometry-based schemes exactly.

Lu et al [8] compared RVS approach with the LS
approach and the stretch-factor approach and got the
result that RVS is better than the others. Thus, this
compared our scheme RPL with the RVS. We input
varied numbers of paths from 10 to 100 respectively,
and run these two schemes to do aggregation. After
that, restored the approximating SS4 by the aggregated
information and calculated the Ers. On each number of
paths we ran the simulations 10000 times and
calculated the average of Er of them.
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Fig. 4 shows the result when the delay and bandwidth
of a path uniformly distributed in [5,50] and [5,50] ,
respectively, i.e. the paths uniformly distributed in a
square region on delay-bandwidth plane. Fig. 5 shows
the delay and bandwidth of a paths uniformly
distributed in [5,15] and [5,55], respectively, i.e. a
longitudinal rectangle region. Fig. 6 shows the result
when the delay and bandwidth of a path uniformed
distributed in [5, 55] and [5, 15], respectively, i.e. a
horizontal rectangle.
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From the simulations result above, we can conclude
that our approach can achieve the lower aggregation
error ratio than existing schemes.

5. Conclusion

In this paper, we proposed a geometry-based
approach called RPL to represent the QoS state
information. Only six tuples are needed to represent
the aggregated information. Simulations and
comparisons show that our scheme is able to obtain
lower aggregation error ratio than existing approaches.

Acknowledgements

This paper is supported in part by the National Basic
Research Program of China (“973 program”) under
contract No. 2007CB307101 and No. 2007CB307106,
in part by the Program of Introducing Talents of
Discipline to Universities (“111 Project”) under
contract No. B08002, and in part by the Cultivation
Fund of the Key Scientific and Technical Innovation
Project, Ministry of Education of China under contract
No. 706005.

References

[1] Suleyman U., King-Shan L., Klara N., et al., Analysis of
Topology Aggregation Techniques for QoS Routing.
ACM Computing Surveys, 2007.Vol. 39. Article 7. No. 3.

[2] Sarangan, V., Ghosh, D., Acharya, R., Performance
analysis of capacity-aware state aggregation for inter-
domain QoS routing. /JEEE GLOBECOM 2004. Vol. 3.
Page(s): 1458-1463.

[3] Zarifzadeh, S., Nayyeri, A., Yazdani, N., et al., ADAM:
An Adaptive Model for State Aggregation in Hierarchical
Networks, Asia-Pacific Conference on Communications,
2005. Page(s):901 - 905.

[4] King-Shan L., Nahrstedt, K., Shi-gang C.. Routing with
topology aggregation in delay-bandwidth sensitive
networks. IEEE/ACM Transactions on Networking, 2004.
Vol. 12. Page(s): 17-29.

[5] Korkmaz, T., Krunz, M., Source-oriented topology
aggregation with multiple QoS parameters in hierarchical
networks. ACM Trans. Model. Comput. Simul. 2000. 10,
4 (October), 295-325.

[6] Yong T., Shi-gang C., QoS information approximation
for aggregated networks. ICC, 2004. Vol. 4, Page(s):
2107-2111.

[7] Yong T., Shi-gang C., Yi-bei L., State aggregation of
large network domains. Computer Communications. 2007.
Vol. 30. Page(s):873-885.

[8] Hui-mei L., Hong-yu H., et al, Delay-bandwidth
constrained topology aggregation algorithm. Journal on
Communications. Vol. 28. 2007. Page(s): 93-99.

Authorized licensed use limited to: KTH THE ROYAL INSTITUTE OF TECHNOLOGY. Downloaded on February 26, 2009 at 04:17 from IEEE Xplore. Restrictions apply.




<<
  /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 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /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
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /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

  /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 "Recommended"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


