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Using BPM to Support
Systems Interoperability

Dennis Taylor and Hisham Assal (CDM Technologies, Inc., USA)

Abstract

Data mediation is an essential component in the Modeling and Simula-
tion field (M&S). Managing multiple data sources and exchanging data
among multiple systems requires sophisticated tools and a powerful pro-
cess management system.

Business Process Management (BPM) provides a framework for model-
ing and managing business activities, both manual and automated, in a
consistent manner. Managing automated processes offers an opportunity
to integrate external applications into the platform. By integrating auto-
mated data transformation tools into the business processes using graphi-
cal programming, we provide an approach to achieve operational interop-
erability among diverse applications without the need for any application
to be aware of any other.

Introduction

Interoperability 1s the ability of two or more systems or components
to exchange information and to use the information that has been
exchanged. The diversity of applications and the information on
which they operate make interoperability a crucial issue in today’s
computing environments.
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In modeling and simulation (M&S) the variety of data sources and
data types and formats represent a challenge in integrating multiple
systems or building a system of systems (SoS).

Many organizations have expressed their desired set of standards to
help facilitate interoperability (Hamilton 2002, EIF, EDI). Most of
these standardizations have been limited to “technical interoperabil-
ity” where the next step would be “to address semantic and organiza-
tional interoperability” (EIF). These efforts have focused primarily at
a data transmission level of interoperability, which focuses primarily
on protocols such as SOAP. Transmission protocols define the for-
mat of a message from one system to another but do not specity the
semantics of the body of the message. This allows the message to
be flexible but in doing so requires that both the sender and receiver
completely understand the contents of the message body.

Other protocols such as the X12 EDI (Electronic Data Interchange)
standard provide much more detailed and rigorous specification of
the entire contents of the message thereby defining the entire ontol-
ogy of the domain. If a domain’s entire syntactic and semantic defi-
nition can be shared, then this provides a form of seamless interop-
erability in theory. However in practice this is often not entirely the
case. In EDI there is a specification of unit size, which is sometimes
a case or sometimes a single unit and does not account for special
packaging such as a holiday sale, which includes an extra unit. So
human involvement is still required in understanding the semantics
of the EDI data being exchanged (Kimbrough 1995).

The approach described within this paper does not intend to target
any specific protocol and instead provides data translation and pro-
cess management as a framework of tools applicable to any proto-
col as well as within any platform. One platform that this approach
could be deployed within is an SOA (Service Oriented Architecture)
environment.
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Interoperability among systems has many levels, ranging from
exchanging bits and bytes to sharing a common understanding of
the information and the context, in which the systems interoperate.
Tolk and Muguira (Tolk 2003) describe a model for levels of con-
ceptual interoperability, detailing the conditions for the exchange
and the type of information being exchanged in every level. Level
0 describes stand alone systems with no interoperability. Level 1
describes technical interoperability, where a communication proto-
col 1s established between the systems for the exchange of data at
the bits and bytes level. Level 2 describes the syntactic interoper-
ability, where data structures and data format are shared among sys-
tems. In level 3, which is called semantic interoperability, a common
information exchange reference model exists, which defines mean-
ings for information elements. Level 4, pragmatic interoperability,
addresses the context, in which information is used. Systems at this
level are aware of each other’s context, i.e. how information is used
and in what setting. In level 5, dynamic interoperability is achieved,
whereby systems can comprehend the changes over time in their
group of interoperating systems. In level 6, conceptual interoper-
ability refers to the sharing of a conceptual model, which is built
using engineering methods and can be interpreted and evaluated by
other engineers.

Our focus in this paper is on the syntactic (level 2) and semantic
(level 3) interoperability. Our approach to data exchange combines
automated tools, which match data sources of compatible types and
builds mappings for data elements, with user-driven mapping tools,
which allow the user to connect data sources and provide mappings
for them. The intelligent mapping tools can save any user-defined
mappings along with information about the data sources, to which
the mappings were applied. Any later requirement to connect simi-
lar data sources can make use of the stored mappings automatically.
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Data mediation functions also include: importing of data from mul-
tiple sources, data cleansing and validation, and data source man-
agement. These functions are similarly supported by the automated
and user-driven tools.

This paper presents an approach for syntactic interoperability using
graphical programming within a BPM environment. This approach
uses process design to identify the tasks that require data mapping
and utilize external data mapping tools to perform the mapping
Graphical programming is used to define and implement data map-
pings between given tasks.

Business Process Management

Business Process Management (BPM) is the activity of defining, exe-
cuting and monitoring business processes, defined independently of
any single application. Business processes may be manual or auto-
mated. The complexity of a business process stems from the number
of sub-processes that are included and the interactions among them.
BPM provides a platform for managing this complexity and offering
better visibility into the business process, both in terms of its design
and monitoring of its execution.

BPM is a good fit for implementing integrated systems, since each
task in a business process can potentially be implemented by an indi-
vidual system, which is offered within the given environment.

Existing BPM suites provide a platform for modeling business pro-
cesses in a standardized graphical language. These process models
are then translated by tools within the BPM suite into executable
modules. Control mechanisms within BPM determine the paths
through the executable modules and the conditions, under which
a module is scheduled for execution, based on user interaction and
information provided at execution time. If information is missing
or insufficient to run the next module, the control is passed to a
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user, defined by their role in the process, to add more information or
guide the process from this point onward. At each step of execution,
going from one executable module to the next, the platform has the
opportunity to examine information needs and utilize external tools
to provide information for the next module.

The opportunity to use BPM suites as interoperability platforms
comes from the structure of process control within these suites and
adding data mapping as a standard process between processes that
require data exchange. Formalizing the data mapping process and
utilizing tools to automate some of the mappings, especially for data
sources that have been standardized and whose structure is either
known or can be inferred by the mapping tools, allows mapping to
take place between processes and as the need arises.

Graphical Programming

Graphical programming provides a visual way to represent business
data and processes at a business analysis level. It can be used in an
execution environment to monitor and facilitate process execution.

Research into what became known as “graphical programming”
came into vogue about twenty years ago. This coincided with the
advent of relatively cheap semiconductor memory, which in turn
made bitmapped displays and their connection to minicomput-
ers possible at places like SRI, Bell Labs, and Xerox PARC. Once
researchers had a viable graphical medium at their disposal, they
began to dream in earnest of programming by drawing pictures
instead of typing. There was widespread belief that a drawing meta-
phor would bring programming to the masses by making it more
natural. Expert programmers too would benefit from a greater
expressiveness.
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Unfortunately, most efforts at graphical programming amounted
to naive transliterations of conventional programming constructs.
Would-be graphical programmers metamorphosed into electricians
of another color, laboriously wiring up boxes labeled “function,”
“if,” and “+.” Had they the tenacity to create a complete program
that way, the resulting mass of lines and boxes was difficult to read,
let alone debug and maintain. The expressiveness of text proved
hard to beat (Vlissides 1998).

It 1s important to note that graphical programming as we present
it 1s not intended to model complex algorithms. Instead, we look
towards areas such as BPM systems, where graphical programming

for the purpose of modeling business activities has been successful
(JBOSS-BPM).

Graphical Programming in the context of this paper encompasses
a number of techniques, which involve the modeling of software
processes in a user friendly way. Usually, such techniques use an
actual graph, including nodes and edges, to model intended system
behavior or symbolic information, and then the model can be trans-
lated by software tools which can execute the process. Graphical
programming can be used in several ways to allow software archi-
tects and project managers to see at a high level how work will be
orchestrated. An inherent advantage of all graphical programming
techniques is that by using a graphical structure they can facilitate
a commonly shared vision of the software process being modeled.
The interaction between two systems, as well as the need for external
assistance by programmers, can be exposed early in system design,
so that a statement of work can be clear and concise. This allows
interoperability contract negotiation between project managers to
take place in an organized and systematic way.

At CDM technologies software architects use graphical program-
ming in several ways, including the Unified Modeling Language
(UML) object modeling, data mapping, and BPM workflow model-
ing. Workflow modeling allows the interplay between a number of
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systems and human guided interaction to be expressed graphically.
Data mapping allows the relationships between two data structures
to also be expressed graphically. This paper will focus on just these
two techniques: BPM workflow modeling and data mapping.

BPM Graphical Modeling

Business Process Modeling consists of creating workflows that
resemble real world business processes. A workflow 1s a graph that
resembles a series of steps that need to take place in order to get
some unit of work done. The graph, typically, consists of nodes rep-
resenting states and edges representing transitions between states.
There are many enhancements and variations to this graph originat-
ing from both academics and industry.

In the academic world, the graph structure has been expanded to
include Petri Nets. Petri Nets are a mathematical way of describing
distribution systems so they go way beyond simple workflow model-
ing. In this model, the transition is considered a node and the edges
between States and Transitions are considered arcs. The entire graph
represents data flow. Transition nodes will collect Tokens (or pieces
of data) and pass that data to a connected State which will consume
the Token and create another Token as output to be stored tempo-
rarily in an outwardly connected Transition node. These graphs can
be massively parallel, allowing many arcs between a Transition and
State node. This is why Petri Nets are ideal for modeling the concur-
rent behaviors in distributed systems (Riemann 1998).

Petri Nets are often thought to be overly complex for modeling
simple business processes. So other more simplified models have
been created to allow simple workflow design, while maintaining a
reasonable level of functionality. There are essentially two ways of
describing this process modeling from an industrial standpoint. The
first being an Abstract business process, which only partially specifies
a process and can be used to provide visibility but does not provide
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much more use. For the purpose of this paper, we will focus on the
other type of process modeling, which is executable business pro-
cesses. These processes are intended to be used directly by a system
that monitors and facilitates their execution. Industrial approaches
to executable business processes, typically, focus on creating several
node types as well as adding actions and tasks. Actions can be con-
sidered something as simple as e-mailing someone an update about
the workflows progress, or as complex as calling some specialized
code to do some specific work. A task is, typically, an indication that
workflow 1s stopped and waiting for user input to continue. In this
way, these models allow both human and automated work to be
coordinated and tracked. Often these graphs can be stored as XML
in a standardized language such as the Business Process Execution
Language (BPEL).

Unfortunately, many industry workflow modeling tools do not focus
on data flow. Data passing and exchange is either expected to be
added by programmers after the model has been created, or is never
really defined explicitly. If the data is neglected in these ways, it is
harder for project managers to understand the amount of work that
will be necessary to enable the system to exchange data. In our sys-
tem, we include the use of data mapping tools that still maintain a
level of data awareness.

During the execution of a node, data is consumed, created, or modi-
fied. Each action or block of algorithmic code is likely to have a data
structure that is a particularly “natural” fit for that problem. Some
go as far as saying that “you should get your data structures correct
first, and the rest of the program will write itself.” Programmers, who
write difficult algorithms, want their data a certain way. Interopera-
bility middleware should be flexible in the way it deals with data and
not enforce certain semantics onto how data 1s structured. Actions
are often represented by tasks executed by legacy systems that are
difficult to change and modify for every required use. This makes
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it seem reasonable that from the viewpoint of each action, the data
consumed would be in its desired form. If this is the case, then very
little code 1s necessary to re-use existing actions and legacy systems.

System Interoperability using BPM

There are various places in a process definition where data integra-
tion can be addressed. A natural place for this is in the transition of
a workflow from one node to another. Our approach positions the
translation of data directly in the overall workflow, as an interme-
diate process. The reason for this choice is that data translation 1s
not always an automated task and can require human intervention
for things like data validation. The integration workflow consists of
translation steps, as well as data validation steps. By making the data
translation and validation phase a first class business process, it is
our opinion that work will become more systematic and visible to
everyone involved.

Some interoperability middleware advocates the interjection of a
mediation or abstraction layer between data sources and data con-
sumers. By programming each action to exchange data with the
mediation layer, connecting systems becomes merely a matter of
data translation and not so much a concern of data access. These
systems will often be outfitted with an Application Router (Cast
Iron Systems). The Application Router will provide hardware that
acts as the single point of access for internal applications, as well
as exchanging information with business partners. Data translation
has also been mitigated in some of these systems by enforcing the
use of shared objects commonly referred to as “Business Objects.”
This enables the easiest form of system integration, since exchang-
ing business objects that share the same definition in all systems does
not require any translation. Although this represents an idealized
integration model it does not maintain the aforementioned prob-
lems of legacy systems and flexible data structures. The system we
propose does not make any assumptions about the objects that will
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be exchanged but instead builds a process that will allow develop-
ers to quickly identify data translation needs, as well as facilitate the
translation process.

These approaches have also been standardized. For example, the
Web Service Business Process Execution Language (WS-BPEL)
is another standard language built on top of BPEL and it allows
behavior based Web Service to be included in the process definition.
All processes that are defined in WS-BPEL import and export data
using Web Service interfaces only. These interfaces are defined using
the Web Service Description Language (WSDL). One goal of this
language 1s to “provide data manipulation functions for the simple
manipulation of data needed to define process data and control

flow” (OASIS).

Our system takes this approach one step further, to allow data
manipulation or mapping to be performed at the business analysis
level. In order to allow this to take place, actions must describe what
data they consume as input and what data they create as output.
This meta-data is then provided to the mapping tasks of our design
to facilitate data integration. One of the simplest ways that meta
data can be provided is in the form of a WSDL. If WSDLs are pro-
vided data translation can be performed at the WS-BPEL level such
that no individual services are required to understand the syntax and
semantics of any other services data.

Graphical Data Mapping

BPM Workflows model the states (nodes) and feasible transitions
between them. Graphical data mapping is focused on the data that
1s shared between various states or nodes in the workflow model.

The translation process is facilitated by a graphical programming
technique to assist in Data Mapping. In the simplest case, there exists
a data translation from one object to another in a one to one fashion.
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An example of this case can be seen when exchanging the object
Person(name, age) with the object Client(username, years_of_age).
In this case, the user can create an edge in the graph, linking name
and username, as well as age and years_of_age, since they refer to
the same data. Programs have existed for sometime that assist in
Data Mapping in a graphical way; one such example 13 MapForce.
This program works quite well for translation tasks that are consid-
ered in isolation. There are quite a few systems which allow icons
(Nodes) representing data transforms to be placed on a canvas and

connect them to data fields, to create a translation graph (Cunning-
ham 1994, 914-923).

webMethods Integration Server
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Figure 1. WebMethods Integration Server, using a graphical
mapping tool (webMethods).
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Another example is WebMethods Flow (Figure 1), which is intended
to be used in a Service Oriented Architecture (SOA) and has a num-
ber of related features of our intended System.

An important feature, which is not provided by the webMethods
approach or other similar approaches (e.g. Glassfish ESB), 1s com-
puter assisted intelligent data mapping,

Intelligent Data Mapping Assistance

CDM technologies developed a system called the Intelligent Map-
ping Toolkit (IMT) (Zang 2008), which has had success in provid-
ing assistance to data mappers at large organizations, such as the
US Transportation Command (Transcom). This assistance comes
in the form of suggested mappings between two data sources. This
technology has identified several ways to provide suggested mapping
that go beyond simple one to one name-based mapping;

Most schema matching systems perform 1:1, linguistic, elemen-
tal, and structural schema matching. Some use auxiliary resources
(Rham 2001). Some apply information retrieval and machine learn-
ing techniques (e.g., SemInt uses neural networks to cluster attributes
and find likely mappings (Li 2000, 49-84)). At the core, all matching
methods must contend with syntactic and semantic variations of the
schemata vocabulary. Common syntactic variations include abbre-
viations (e.g., Arpt vs. Airport) and conventions (e.g., AirportCode,
vs. Airport_Code). Semantic variations include the use of synonyms
(e.g., code vs. id), hypernyms and hyponyms (e.g., vessel vs. ship), mero-
nyms (e.g., first and last name vs. name), and homonyms (stud [part]
vs. stud [horse]). Syntactic variations can be addressed by exploiting
methods for assessing string similarity. These vary from finding exact
matches to using edit distances. In contrast, semantic variations can-
not be effectively addressed using conventional string matching tech-
niques. Instead, auxiliary knowledge resources (e.g., thesauri, linguistic
ontologies) must be used. The use, development, and maintenance
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of knowledge resources with suitable coverage and validity pose
challenging issues, which we address in IMT. The large variations
in schemata vocabulary motivate the adoption of a multi-pronged
approach for matching, which is the approach we take in IMT,
where several configurable linguistic and structural matching agents
are applied to each pair of schema elements to assess their similarity
(Gupta 2008).

The unique approach taken by IMT has provided data mappers
with a tool that enables them to do their job much more rapidly.
One identified shortfall of this tool is that it requires users to use it
in 1solation from the context of the needed interoperability, much
the same way the graphical mapping tools did as well. By combining
graphical mapping tools with IM'T and business process modeling it
is our hope that we will greatly enable system integration at a busi-
ness analysis level.

[(Services) DEtTE BPM Platform

include
buillds

‘ [
- - . Business Analyst
Data Mapping & | Process Model +—designs +———— — (Fmiyaii :er}
Translation service P 9
T Graphical Modeling Layer

uses CoOmprises

Process 3

Proce;{Contrul Layer

N . ) 4
Data Mapper uses reads writes uses

data model A

Data Access Layer

Figure 2. Conceptual design of integrating data mapping with pro-
cess control.
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System Design

We present a system, which combines BPM Modeling, and intelli-
gent data mapping to allow system developers, domain experts and
business analysts to efficiently collaborate in a shared environment.
The diagram in Figure 2 shows the architecture of the system. At
the top level, an existing open source BPM platform is utilized to
provide the required process control functionality. At the graphical
modeling layer, graphical tools allow the business analyst to model
the business processes and submit it to the process control layer.
Data mapping and translation services also exist at this level. The
graphical mapping tools can be used by a human user to define
new mappings. Mapping processes can automatically exploit exist-
ing mappings between previously mapped data sources. The IMT is
included as part of the translation service, which 1s used as external
service that can be invoked through the process control mechanism
within the BPM platform. The data access layer manages the data
sources that are used by the various tasks. Data sources may include
databases, web services, or plain text files. This layer catalogs the
metadata for each data source and holds previously created map-
pings between any pair of data sources, for future use.



TAYLOR AND ASSAL | BPM in Systems Interoperability 15

O
Business Process Systems
Analyst Performer Integrator

Graphical Process Process Graphical Data
Process Execution Monitoring Mapping
Definition Interface

l

: Mapping Web server
jBPM Framework —
Tools
Process Definition Service =
Process Execution Service
" Web External
I Log Service I/ Serwce_s b) Applications
D — =4

Figure 3. The Integration Platform.

The diagram in Figure 3 shows the types of users of the integration
platform, the components used by each user type, and the internal
relationships among the components and the BPM platform.

To demonstrate how interoperability is achieved within this frame-
work, consider the following example. Process 1 and Process 3 in
Figure 2 can be currently existing processes. The only requirement
to interface with these systems is that there is a description of each
interface’s inputs and outputs. This can be done using WSDL and
data schemes for each object being exchanged in an SOA environ-
ment. This is typically a programmer’s task. These definitions act as
the input to the Data Mapping and Translation Services and provide
the process modeler with necessary data to allow proper validation
to be built into the data mapping stage, the second process in the
diagram.
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Logged in a5: COCOM | Log Dut

Workflow All Tasks Get Finished Tasks || My Tasks

Approve This Mapping |

Figure 4. The graphical mapping tool.

Once each process definition’s interfaces are properly defined and it
1s indicated that they should be integrated the system would provide
data mappers with the opportunity to examine the data mapping
task and provide any human user input that would be necessary.
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Figure 5. A mapping is suggested automatically by IMT.

By enhancing the data mapping results with suggestions from the
Intelligent Mapping Toolkit in a graphical way, we increase the pro-
ductivity of data mappers.

Conclusion

We present an approach and a system design for building an inte-
gration platform, which supports syntactic and semantic interoper-
ability based on an existing open source BPM framework. We add
graphical mapping tools to facilitate building mappings among data
sources. We also utilize intelligent mapping tools to provide assis-
tance in selecting and creating mappings based on the semantics of
the data sources.
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Such a system provides visibility of the interoperability problem. By
exposing the tasks necessary in system interoperability to users in a
graphical way, it allows all individuals involved to see the amount of
work that will be necessary for them to do their task. In doing so, it
allows system designers to quickly assess the possibilities of develop-
ing more enhanced automated assistance for human users such as
IMT. In the future, we hope to utilize this system to explore such
possibilities through the integration of existing systems and plat-
forms with varying data requirements.

References

Hamilton, John, Pamela A. Sanders, John Melear, George Endicott.
2002. C2 Interoperability: A force Multiplier for Joint/ Combined
Operations and Homeland Security. Proceedings of Command &
Control Research & Technology Symposium, US Naval Postgraduate
School.

EIF: The ‘European Interoperability Framework for pan-European
eGovernment Services.” http://europa.eu.int/idabc/3761.

EDI - ACS X12. http://www.x12.0rg/.

Kimbrough, Steven, and Scott A. Moore. 1995. On the Spanning
Hypothesis for EDI Semantics. Hawaii International Conference
on System Sciences, vol. 5, no. 5, pp. 5015, Thirty-second Annual
Hawaii International Conference on System Sciences-Volume 5.

Tolk, Andreas, and James A. Muguira. 2003 .The Levels of Conceptual
Interoperability Model. 2003 Fall Simulation Interoperability
Workshop Orlando, Florida.



TAYLOR AND ASSAL | BPM in Systems Interoperability 19

Tolk, Andreas, and Mark J. Pullen. 2005. Using Web services and
data mediation/storage services to enable command and control
to simulation interoperability. Distributed Simulation and Real-
Time Applications, 2005. DS-RT 2005 Proceedings. Ninth IEEE
International Symposium on , vol., no., pp. 27-34.

Zeigler, Bernard, Saurabh Mittal, and Xiaolin Hu. 2008. Towards a
Formal Standard for Interoperability in M&S/Systems of Systems
Engineering. Critical Issues in C41, AFCEA-George Mason
University Symposium.

Vlissides, John. 1998. Pattern Hatching: Notation, Notation, Notation.
C++ Report.

JBOSS-BPM User guide. http://docs.jboss.com/jbpm/v3/userguide/
graphorientedprogramming.html.

Riemann, Robert. 1998. Modelling of Concurrent Systems: Structural
and Semantical Methods in the High Level Petri Net Calculus.

PhD thesis, Universitat Hildesheim & Université Paris-Sud U.FR.
Scientifique d’Orsay.

Cast Iron Systems 2006 Whitepaper: Integration Appliances: Deliver
Application Integration Projects in Days. Cast Iron Systems, Inc.

OASIS Standards organization wsbpel v2.0 specification. http://docs.
oasis-open.org/wsbpel/2.0/wsbpel-v2.0.pdf.

Cunningham, G.S. K. M. Hanson, G. R. Jennings, Jr., and D. R.
Wolf. 1994. An object-oriented implementation of a graphical-

programming system. Medical Imaging: Image Processing, M. H. Loew,
ed., Proc. SPIE 2167, pp. 914-923.



20 The International C2 Journal | Vol 3, No 1

Zang, Mike, Adam Gray, Joe Kriege, Jens Pohl, Kalian Gupta, and
David W. Aha. 2008. IMT: A mixed-initiative data mapping and
search toolkit. To appear in Proceedings of the Twenty-Third AAAI
Conference on Artificial Intelligence. Chicago, IL: AAAI Press.

Rahm, Erhard, and Phillip A. Bernstein. 2001. A Survey of Approaches
to Automatic Schema Matching. VLDB Journal 10, 4. pp. 334-350.

Li, Wen-Syan, and Chris Clifton. 2000. SEMINT: a tool for identifying
attribute correspondences in heterogeneous databases using neural
networks. Data & Knowledge Engineering, Volume 33, Issue 1, Pages:
49 — 84.

Gupta, Kalian, Mike Zang, Adam Gray, David W. Aha, and Joe Kriege.
2008. Enabling the interoperability of large-scale legacy systems. To
appear in Proceedings of the Twentieth Innovative Applications of
Artificial Intelligence Conference. Chicago, IL: AAAI Press.

WebMethods. http://wwwl.webmethods.com/images/products/
screenshots/wm_ESP_BI_2 jpg.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

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

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


