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Abstract. The common approach to integrating XML documents is based on
existing formal structures, not originally designed to integration tasks. In this
paper we propose a Complex Tree model designed from the beginning to
integration tasks, capable of representing most tree structures. The Complex
Tree model is defined on both Schema and Instance level, to better work in
practical situations. The integration task for Complex Trees is also defined on
both levels. A set of explicitly stated criteria for integration is given, to better
design future integration algorithms, in respect of the desired aim of integration
process. Finally a simple integration algorithm is presented, based on selected
criteria.
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1 Introduction

The XML file format and it derivatives are today the de facto standard of data and
knowledge storage [14]. The XML itself has evolved, moving from its first schema —
DTD - to more modern approaches, like XSD, DSD and more [5]. Each of those solutions
was designed to make the XML (both on schema and instance level) more robust and
more practical. Those structures are therefore the basis of many enterprises [3].

The same enterprises occasionally need to integrate those specifically designed
structures, i.e. in e-business [3], thus making it necessary to develop tools to automate
the process. Various tools for this task exist, each develop for a specific practical, or
theoretical purpose [9][13]. Not many of those however are based on the integration
theory, most arising from the practical need and only using excerpts of the theory.

This paper is based on an alternate approach. First, a structure allowing for
defining various hierarchical structures is defined, with accordance to the integration
theory and an integration task is defined. Then criteria are laid down for the
integration task, based on the practical approaches (where the criteria are not
explicitly stated) and on the theory (where the criteria are too general). The paper
concludes with a simple integration algorithm, with more to follow in the future work
of the authors.

This paper is organized as follows: Section 2 contains a short survey of existing
integration approaches, both for practically used XML and other hierarchical
structures; Section 3 provides a model of a hierarchical structure (tree) used in this
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paper, as well as a definition of an integration task for this model; Section 4 gives an
overview of various simple integration criteria; Section 5 provides a simple
integration algorithm based on the definitions of previous sections; the paper
concludes with a discussion on future work to be done in this area.

2 Related Works

Some of the chronologically oldest approaches to hierarchical structures (trees)
integration may be derived from the works of evolutionary biologists seeking methods
to integrate differing results from multiple data sources (integrating different
evolutionary trees). The structures they operated on in the 1980s and later are n-trees,
trees with labeled only leaves. Different approaches created basing on general
integration theory used some additional structures for integration, like clusters [7] and
their variations [4][15], so-called Maximum Agreement SubTrees [10] or triads [1].
Each of those methods, while well developed, was useful only for the narrow field it
was designed for.

For fully labeled trees, an area much closer to practical XML documents, some
work was done on integrating multilevel classification trees [6]. There some problems
known from integration theory, like knowledge inconsistency and the need to
determine a consensus, became more visible.

The main area of work in integrating hierarchical structures was done in the most
practical area, that is the integration of XML documents and their schemas (general
hierarchical schemas, DTD schemas, XSD schemas and more). These approaches
vary from using a specific tree grammar [2] to using graph representation [11]. The
latter may be based on other sub-representations, like path-based approaches used in
XML search engines [8] (there the aim of integration is for the final structure to be
able to provide the same answer for a specific path query, thus all paths must remain
unchanged during the process).

In their survey on automatic schema matching Rahm and Bernstein [13] detail
solutions used also when integrating hierarchical schemas (XML and DTD). The
classification they provide shows examples of using single elements or whole sub-
structures for matching, matching according to cardinality or some auxiliary
information about the element. These are in fact implicitly stated criteria for
integration — as defined in section 4.

3 Hierarchical Structures Integration

In this section we will introduce the hierarchical structure model designed specifically
for integration purposes, which is capable of representing different tree structures
(XML, its schemas, n-trees, some ontologies, etc.) — the Complex Tree. First, the
general description of the structure will be presented. In 3.2, the distinction between
Complex Tree Schema and Instance will be drawn. In the rest of this section
integration tasks will be defined for both structures.
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3.1 Complex Tree

For purposes of this work, a model of hierarchical structure (called Complex Tree)
has been defined. This model provides the ability to represent most practically used
structures (XML, its schemas, n-trees, some ontologies), while retaining relatively
simple for integration purposes. It also allows representation of both schema and
instance level structures with virtually no changes in structure.

Definition 1. Complex Tree (CT) is a tuple

CT =(T,S,V,E), (1)
where:
T — a set of node types (i.e.: root, leaf)
T: {tl'tZ't3""}’ (2)

S — a function defining the number and type of attributes for each type of nodes (i.e.
nodes of the type root always have only 1 attribute date_created)

S(ti) = (ailﬂ Qi) ey aini) ’ (3)
V —a set of nodes (vertices), where each node is a triple
V=(tA4)), “)

in which the consecutive elements represent the label of the node, the type of the node
(teT) and the set of attributes and their values for this node (as defined by the S
function; note that in some cases the attribute values will be null, i.e. if the
hierarchical structure represents a schema, not the actual document)

E — is the set of edges in the structure

E={e=ww),veV,weV}. (5)

3.2 Complex Tree Schema and Instance

The Complex Tree definition given above is a general one, when practical uses
differentiate between Complex Tree Schema and Complex Tree Instance (i.e. as
generalizations of XSD and XML). While the rest of this paper is based on this
general definition, this chapter will explain the specific versions of the Complex Tree.

Complex Tree Schema (CTS), like database schema or XML Schema, is a structure
that describes the possible outlook of multiple structure it is representing (Complex
Tree Instances (CTI). As such, the CTS has less actual nodes and no attribute values —
no actual data. On the other hand the CTS may have some types that will not occur in
the instance of this schema.

Complex Tree Instance, like the actual database table or XML document, is a
structure that stores the data or knowledge. As such, it must not have all the types
from the schema, but all the attributes must have determined values (even if it
represents unknown) and the structure of the nodes may become very complex.

We represent the i-th Complex Tree Schema as CT'”, where:

CTO = (T®, 5O, y®O E®) (6)
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Each CTS may have multiple Complex Tree Instances, we represent the j-th CTI of i-
th CTS as as CT(')O), where:

CTO gy = (T4, SO, VO, EQ ) . )
Two distinct definitions of the same structure require different, although similar,

approaches to defining the Integration Task. These are presented in the following two
sections.

3.3 Integration Task for CTS

For a structure defined as in section 3.1, with respect to the notation in 3.2, the
integration Task of Complex Tree Schema is given as follows:
The input of the integration process is n Complex Trees CT", CT?, ..., CT™:

CTW = (TW,sM, @) Q)
®)
CT™ = (TM,sM) ym gy

The output of the integration process is one Complex Tree Schema CT*, connected
with input structures by a group of criteria.

CT* = (T*,S*V*,E*) . 9)

The parameters of the integration task, are the integration criteria K={K},Kj,...K,}
tying CT* with CT, and CT,, each at least at a given level o,...,0,

k(cT*

CT®, T, ...,cTM) > a; . (10)
Alternatively the integration process may be defined as a function I:

. n
I:CTS™ = CTS, an
where CTS is the space of all possible Complex Tree Schemas.

Introduction of explicit integration criteria to the definition of the integration task
is crucial, as without those the result of the process would not hold any relation to the
input. The criteria also help define the aim of the integration — whether keeping all the
information or the precise structure is most important (for more details see section 4).

Note also that integration defined as above automatically has one criterion met,
without explicitly stating so, that is keeping the same type of structure as the output,
as the input structures. Thus this criterion is not necessary to be defined.
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3.4 Integration Task for CTI

For the same Complex Tree Schema multiple Instances are allowed, with different
actual data (i.e. it is possible to have multiple XML documents with the same XSD).
In this section we simplify the notation (only one CTS is used), that is instead of
notation:

CTO gy = (TO 4, SO, VO, EQ ) (12)
we will use:
CT, = (T, 5, V. E)) . (13)

The Integration Task for CTI may be now defined as follows:
The input of the integration process is n Complex Trees CT;, CT, ..., CT, from the
same schema.

CT, = (Ty, 51, V1, Ey)
(14)
CTy = (T, Sy Vi, En) -

The output of the integration process is one Complex Tree CT*, connected with input
structures by a group of criteria.

CT* = (T*,S", V" E"). 15)

The parameters of the integration task, are the integration criteria K={KK,,...K,,}
tying CT* with CT,, CT,,...,CT,, each at least at a given level ay,...,0,

K;(CT*|CTy,CTy, ...,CT,) = «; . (16)
Alternatively the integration process may be defined as a function I:
I:CTI™ - CTI , (17)

where CTI is the space of all possible Complex Tree Instances.
The final note to the previous section holds true for Integration of CTL.

4 Integration Criteria

The integration task defined in section 3.3. requires explicitly given criteria, that have
to be met at given levels. In this section some basic criteria will be defined, based
both on criteria used for XML integration and theoretically defined criteria used for
general integration.
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4.1 Completeness

The definition of the Complex Tree structure presented in section 3.1 allows for
multiple definitions of the completeness criterion. Those would be the definitions
completeness, structure completeness and data completeness. It is also possible to
merge all those criteria into a general completeness, based on some parameters (given
by the expert for each problem).

Definition 2. Definitions Completeness is a criterion measuring if all the types and
their descriptions (T and S) from the input structures remain after the integration.

C,(CT*|CT,, CT,) =

1 1 *
card{t:teT,UT,} ZtETl UT, [E mr(t,T7) +

1
2-card{a:aeS, (t)VS,(t)}

Daes; (tvs, ) Ms(@ S™ (t))]
(18)

where my(t,T) determines whether element ¢ exists in 7 and mg(a,S(t)) determines
whether a is an attribute of f according to S.

Definition 3. Structure completeness is a criterion measuring if all the nodes
(identified by types and labels) from the input structures remain after the integration.

1
card{v:veV;UV,}

Cs(CT*|CT,, CTy) = Yvev,on, My (W, V"), (19)

where my(v,V) determines whether element v exists in V.

Definition 4. Data completeness is a criterion measuring if all the data (attribute
values) from the input structures remain after the integration.

C,(CT*|CT,,CT,) =
1
szVlqu [

1
card{a:a€A(v)}

ZaeA(v) my(a(v), a*(v))] , (20)

card{v:weV;UV,}

where my(a(v),a*(v)) determines the percentage of attributes of v from input trees
occurring in the output trees.

Definition 5. General completeness is a criterion measuring if all the other completes
measures are met, each with a given weight to the final result.

When considering CTS the first element is the most important and the parameter y
is O (there are no attribute values), while when considering CTI the two last elements
are the most important.

C(CT*|CT,,CT,) =
aCy(CT*|CT,, CT,) + BCs(CT*|CT,, CT,) + yC,(CT*|CT,, CT,) . (21)

4.2 Precision

Definition 6. Precision is a criterion measuring if no new elements were introduced
during the integration and if no duplicate information is in the output tree.



42 M. Maleszka and N.T. Nguyen

In case of CTS the first element is more important, while in case of the CTI the
second element should have higher weight.

card{t:teT;UT,} B card{v:veV,UV,} (22)
card{t:teT*} card{v:wev*}

P(CT*|CT,,CT,) =

The literature presents some similar criteria called optimality and understandability,
which represent that each element after integration represents corresponding elements
from both input trees and that each element after integration represents at most one
element from each input tree. Here, these criteria are redefined to better fit the
definition of the Hierarchical Structure proposed in section 3.1.

4.3 Optimality

The definition of optimality criterion in this section bears little resemblance to the
optimality known in literature. Instead it is based on a criterion known as 1-
optimality, that has not been used for tree structures often.

Definition 7. Optimality is a criterion measuring how close the output tree of the
integration process is to the input trees, in terms of a given tree distance.

miny (d(CT,CTy)+d(CTCTy)) (23)
d(CT*,CTy)+d(CT*,CT,) ’

M(CT*|CT,,CT,) =

where d(H;,H;) is a distance measure for Complex Trees. A proposition of such
distance is given below.

Definition 8. Complex Tree Distance is a weighted average of distances between
the types of both CTs, the type attribute functions of both CTs and tree structures of
both CTs.

In case of CTS the first two elements of the sum are more important, while for the
CTI the tree distance is the most important.

d(CTy, CTy) = a - drp(Ty, Ty) + B - NIV g (S, (t47), S (t2))

card{TluTz}
+y . dVE((VlﬂEl)! (Vz,Ez)) ) (24)

where
distance between sets of types is measured as the relation of number of corresponding
types in both sets to the overall number of types:

card{t:teTiAteT,}
card{t:teT,VteT,}’ (25)

dT(Tl'TZ) =1-

distance between type attribute functions S is measured as the number of attributes
attributed to the same types by both:

card{a:a€S(t1)Aa€S,(t3)} ift, =t
ds(S1(t1),S2(t2)) = { card{a:a€S, (t1)vaes,(t2)} L 2, (26)
0 otherwise
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distance between trees (directed graphs) is measured using a fast tree distance
measure; in this case the tree edit measure introduced in [12], due to its linear
complexity:

dVE((Vp Ez); (Vp Ez)) _ I~Ci+D-c,11V-I.-CZi:eI;CC;(V1r.VZr) i (27)

in which:

N and M are the numbers of nodes in first and second Complex Tree, respectively,

I and D are the numbers of insert and delete operations required to transform first
tree to the second, respectively,

¢; and ¢, are the costs of insertion and deletion operation, respectively (here
assumed to be 1),

R is the set of all pairs of nodes to be replaced,

c{v;,v,) is a function determining the cost of replace operation between two nodes,
normally a complex operation due to character of this meta-relationship, here for
simplicity we assume it is equal to O if nodes are identical, equal to 1/3 if the nodes
have the same type, equal to 2/3 if the nodes have the same type and label, and if they
share identical attribute values it is equal to:

card{a:acAinacis) (28)

(V1 Vo) =1 — .
r (V17 Var) 3card{a:a€A,Va€A,}

5 Simple Integration Algorithm

The aim of defining explicit integration criteria for the Integration Task is to make the
decision about selecting an actual algorithm for a specific practical task simpler for
the user. Even the few criteria presented in section 4 allow for multiple approaches to
integration, for example completeness equal to 1 will almost never occur at the same
tame as optimality equal to 1. In some tasks the first criterion would be more
important, in others — the second. In this section we will present a simple algorithm
that matches a given set of criteria at desired levels, in order to show that it is possible
to design algorithms based on given requirements.
The simple integration algorithm was designed to fit the following criteria:

e Integration is done on schema level,

o General completeness must be equal to 1, with parameters o=2/3, B=1/3 and
=0, respectively (see note in section 4.1);
Precision equal to 1, with parameters a="2 and B=Y2, respectively;
Non-zero optimality (note: this is always assured).

The description of the integration task is already provided in section 3.3. Below, only
the algorithm will be presented, in a version for two input CTS’s (n = 2).

Input: CTS", cT5?
Output: CTS*

BEGIN

T*:=1"

For each type  in 7 do
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If there is no matching (similar) type ¢ present in 7%, add ¢ to T*
otherwise go to next ¢
For each type ¢ in CTS* do
1. For each a in S(1) do
Add a to S*(z)
2. Foreachain S(z)(t) do
If a is not present in S*(¢), add a to S*(¢)
otherwise go to next a
V=
E#=E"
For each node v in V*® in post-order:

1. If v is the root element of CTS(Z), and the root of CTS* is different
than v, and if v is not a child of the root of CTS*, add v as a child of
the root of CTS*; go to next node

2. If v is the root element of CTS® matching the root of CTS*, go to
next node

3. Ifvispresentin CTS*

If v is a child of node w in CTS® and is not a child of the same node
in CTS* add v as a child of node w in CTS*
otherwise go to next node

4. Ifvisnot present in CTS*

Locate node w in CTS* that has a matching (similar) node w as the
parent of node v in CTS?
Add node v as a child of node w in CTS*

END

The algorithm was designed specifically for low computational complexity. The fist
loop section takes no more than 0(card{T(2)}), which is linear. The same holds for
the second loop section (which may be restricted from top by max{a: a€sSVi)v
a € SA(),t € TW U T®P}). While the last loop section may appear complex, only
case selection takes place and the complexity is 0(card{V(2)}). The overall
computational complexity of the algorithm is then linear and restricted by the number
of elements in the structures, specifically 0(card{T@®}- (1 + max{a:a € SV (¢) v
a€SP(),t e TWUTPY) + card{VP}).

5.1 Example

For an example of this simple algorithm, we will use the following structures:

CTy = (T1, $1, V1, Ey), €Ty = (T2, 52, V2, E3)

T,={root, leaf}, T;={root, branch, leaf}, V;:S,(t) = S,(t) = @

Vi={ (root,root,-), (a,leaf;-), (b,leaf,-) }

V, ={ (root,root,-), (a,leaf,-), (b,leaf,-), (c,leaf;-), (x,branch,-) }

E; ={ (root,a), (root,b) }, E, = { (root, a), (root, x), (x,b), (x,c) }
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The integration algorithm first joins the sets of node types, this results in:
T* = {root, branch, leaf}

The function S determining the attributes in both Complex Trees is null, as there
are no attributes present. The S* thus remains null.

The process of integrating both tree structures takes place for V and E
simultaneously. The result of this process is in this example:

V* ={ (root,root,-), (a,leaf,-), (b,leaf;-), (b,leaf,-), (c,leaf,-), (x,branch,-) }
E* = { (root,a), (root, b), (root, x), (x, b), (x,c) }

The node labeled as b appear twice in the output structure, otherwise it is similar to
T,. The general completeness is equal to 1, the precision is also equal to 1 and the
optimality is greater than 0.

6 Future Work

This paper presented only a general idea and basic concepts of the integration task
with clearly defined criteria and with a structure designed just for the integration
purposes.

The criteria described in section 4 are the most basic ones, deriving both from the
study of XML integration in practical enterprises and from the general theory of
integration, independent of the data structure. It is possible to develop more criteria,
both theoretically and based on the existing solutions and integration requirements.

The simple algorithm presented in section 5 is the obvious solution for the criteria
requirements stated for its creation. The same criteria may be the base for better (i.e.
faster) algorithms or algorithm compatible with other, more precise criteria. With
different set of base criteria, different algorithms may also be proposed. Specifically,
the existing algorithms, once the criteria for them are explicitly stated, may have the
possibility of improvement.

Acknowledgements. This paper was partially supported by Polish Ministry of
Science and Higher Education under grant no. N N519 407437.

References

1. Adams, E.N.: N-Trees as Nestrings: Complexity, Similarity, and Consenss. Journal of
Classification 3, 299-317 (1986)

2. Arenas, M., Libkin, L.: A Normal Form for XML Documents. ACM Transactions on
Database Systems 29(1), 195-232 (2004)

3. Bae, J.K., Kim, J.: Integration of heterogeneous models to predict consumer behavior.
Expert Systems with Applications 37, 1821-1826 (2010)

4. Barthelemy, J.P., McMorris, F.R.: The Median Procedure for n-Trees. Journal of
Classification 3, 329-334 (1986)

5. Bonifati, A., Ceri, S.: Comparative Analysis of Five XML Query Languages. ACM
SIGMOD Record 29(1) (2000)



46

10.

11.

12.

13.

14.

15.

M. Maleszka and N.T. Nguyen

Danilowicz, Cz., Nguyen, N.T.: Methods for choice of representation of ordered partitions
and coverings, Wroclaw (1992)

Day, W.H.E.: Optimal Algorithms for Comparing Trees with Labled Leaves. Journal of
Classification 2, 7-28 (1985)

Delobel, C., Reynaud, C., Rousset, M.C., Sirot, J.P., Vodislav, D.: Semantic integration in
Xyleme: a uniform tree-based approach. Data & Knowledge Engineering 44, 267-298
(2003)

Do, H.-H., Melnik, S., Rahm, E.: Comparison of Schema Matching Evaluations. In:
Chaudhri, A.B., Jeckle, M., Rahm, E., Unland, R. (eds.) NODe-WS 2002. LNCS,
vol. 2593, pp. 221-237. Springer, Heidelberg (2003)

Farach, M., Przytycka, T.M., Thorup, M.: On the agreement of many trees. Information
Processing Letters 55, 297-301 (1995)

Lian, W., Cheung, D.W., Mamoulis, N., Yiu, S.M.: An Efficient and Scalable Algorithm
for Clustering XML Documents by Structure. IEEE Transactions on Knowledge and Data
Engineeing 16(1) (January 2004)

Maleszka, M., Mianowska, B., Prusiewicz, A.: On some approaches to reduce the
computational costs of similarity measures between XML trees. In: Nguyen, N.T.,
Kolaczek, G., Gabrys, B. (eds.) Knowledge Processing and Reasoning for Information
Society, pp. 165-180. Exit, Warszawa (2008)

Rahm, E., Bernstein, P.A.: A survey of approaches to automatic schema matching. The
VLDB Journal 10, 334-350 (2001)

Routledge, N., Bird, L., Goodchild, A.: UML and XML Schema. In: Zhou, X. (ed.)
Conferences in Research and Practice in Information Technology, vol. 5 (2002)
Stinebrickner, R.: s-Consensus Trees and Indices. Bulletin of Mathematical Biology 46,
923-935 (1984)



	A Model for Complex Tree Integration Tasks
	Introduction
	Related Works
	Hierarchical Structures Integration
	Complex Tree
	Complex Tree Schema and Instance
	Integration Task for CTS
	Integration Task for CTI

	Integration Criteria
	Completeness
	Precision
	Optimality

	Simple Integration Algorithm
	Example

	Future Work
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /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 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice




