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Abstract

Web applications have become complex and crucial
in many fields. In order to assure their quality, a high
demand  for of Web

application testing is emerging.

systematic methodologies

In this paper, a methodology of Model-Driven
Testing (MDT) for Web application is presented. Model
is the core of this method. Web application model is
built to describe the system under testing. Test case
models are generated based-on the web application
model. Test deployment model and test control model
are designed to describe the environment and process
of test execution. The test engine executes test cases
based-on the test deployment and control model
automatically. After that, testing results are reflected to
test case models.

A framework is designed for supporting this
methodology. In order to get better extensibility and
Sflexibility, it is loose-coupled by a modeler and a tester.
The modeler enables developers to design meta-models,
and is responsible for creating, visualizing and saving
models. The tester takes in charge of recovering the
tested Web application model, generating test cases,

and executing test.

1. Introduction

Web Applications (WA) have become the core
business for many companies in major market areas.

Correspondingly, the quality of WA is becoming crucial.

Therefore, more than 300 commercial or open source
WA testing tools are developed. They focus on different
aspects of WA respectively [1]. But, because WAs are
complex, distributed and rapidly updated software
systems, the testing of them is still an arduous task, and
traditional testing methodologies may not be adequate.
MDT is a promising approach for the visualization
and automation of software testing. It offers a suite of
visualized means to define, execute and analyze testing,
and reduces the testing time by reusing common test
functions. Furthermore, it separates the testing logic
from the test implementation. This enables developers
to focus on designing good tests specific to applications
toolset's test execution

while relying on the

environment to solve problems related test execution.
(2]

In this paper, a framework, named MDWATP, is
proposed for applying MDT process to WAs. After
providing a brief review of existing work in
model-driven WA testing in section 2, section 3 defines
our test models around different views of MDT. And
then, section 4 shows details of the MDWATP
framework. Lastly, section 5 summarizes and discusses
future work.

2. Related work

Many researchers study how to assure the quality of
WAs by model based methods. The major of them
focus on development modeling [3,4,5], while some
others are studying test models especially [6,7,9]. Test
model and development model are different, but they



associate with each other. Since they orient the same
codes, sometimes test models could be translated from
development models. However, because WAs are
usually directly coded and no, or poor, documentation
is produced during development, it is better to build
test models for WAs by reverse engineering.

Di Lucca et al. [6,8] exploits an UML model of a
WA as a test model, and proposes a definition of the
unit level for testing the WA. Based on the model, a
method to test the single units of a WA and for the
integration testing is proposed.

Ricca and Tonella [9] also propose a UML model
of WAs for their high level representation. Such a
model drives WA testing, in which it can be exploited
to define white box testing criteria. Compared with the
model defined by Di Lucca et al., their model aims at
explicitly representing user navigations.

Besides UML models, there are other models being
adopted to describe the tested WA. Liu et al. [7]
propose an object-oriented WA testing model. The test
model captures both structural and behavioral test
artifacts of WA and represents the artifacts form the
object, behavior, and structure perspectives.

Most of the previous studies focused on the
definition of WA test model and the strategy of test
case generation [6,7,9]. Although some of them offered
a framework to create models and execute tests, it is
not enough to arrange testing on demand. The testing
of WAs distributed. Therefore test
environment and execution process should be modeled.

usually is

In order to deal with this problem, MDT proposes a
methodology to support modeling the process of testing,
and automatically create test execution environment.
And the UML2 Testing Profile (U2TP) is proposed as a
language to design, visualize, specify, analyze,
construct and document the artifacts of test systems
[10]. The Eclipse Test and Performance Tools Platform
(TPTP) [11] contains an open-source implementation
of U2TP. And the IBM Haifa Research lab developed a
MDT package which supports the behavioral modeling
of distributed applications, test generation, test
execution, and test analysis [14]. But both TPTP and

Haifa’s MDT package do not focus on WAs testing.

3. Model-Driven Web Application Testing

Test model is the core conception of MDT; it
appears as different views in different phases of testing
(see figure 1). Firstly, the System Under Test View
(SUT View) presents the model of the system being
tested. Based-on the SUT View,
automatically or semi-automatically generated. The

test cases are

generated test cases are described in the Test Case View.
After that, the process and environment of test
execution are modeled in the Test Execution View. Then
the MDT execution engine automatically executes test
cases based-on models described in the Test Execution
View. Finally, test results are represented in the Test
Result View. In addition to generate report forms of test
results, the system can modify models in previous
phases for visual presentation of test results. The
iterative process is a great help for regression testing.

Test Case
View

Figure 1. Different views of MDT
By referring to previous studies about WA models,

we propose a lightweight model of tested WA.
According to the MDT different views, test case model,
test deployment model, test control model and test
result model are also defined. All of these models
extend UML2.0 based-on Meta-Object Facility (MOF)
[12] mechanism. This section introduces the definition
of these models; the implementations of them are
depicted in section 4.

3.1 System under test view

Navigation is a basic characteristic of WA; WAs
provide users services and obtain user input through
navigation and other HTML components. We also
noticed that large numbers of HTML pages are
dynamically generated in the server side. Because of
the flexibility of programming, it is hard to predict
what the result will be before program execution. So



we adopt navigation model as test model of WAs, and
attempt to get it from client side by analyzing HTML
pages.

By referring to the UML model proposed by Di
Lucca et al. [6,8] and Ricca and Tonella [9], Class
diagram of UML is extended to define our Web
Application Navigation Model (WANM). WANM
depicts the navigation relations among the client pages,
and hyperlinks and forms in each client page. HTML
elements are modeled as classes generalizing the Class
class from UML2. And relations between the elements
generalize the Association class from UML2. [13]

Compared with the other WA test models, WANM
is easier to be implemented in projects, satisfies the
requirements of building WA test model from client
side, and contains relative information of functional

testing.

3.2 Test case view

Test case model extends UML sequence diagram.
Each test case is a sequence of client pages to be
accessed. A client page to be accessed is an instance of
a client page class in WANM with an arbiter, where the
expected contents for accessing the next page are
stored.

In order to satisfy the continuously changing
needs and requirements deriving from the evolving
application domain , existing WAs are modified
frequently and quickly [8]. As a result, test data for WA
should be general, adaptive and reusable. In this
situation, data pool is very appropriate for WA testing.
A data pool is a collection of data partitions or explicit
values that are used by test engine; it provides a means
for providing values or data partitions for repeated tests
[10]. The forms contained in the client page to be
accessed could be assigned by the data selected from
data pool.

3.3 Test execution view
In the test execution view, two kinds of models

are defined: the test deployment model and the test
control model. Because test cases of WAs usually need

to be run on several client computers, test deployment
model is required to describe the test environment. And
the test control model is used to plan test execution
process.

The test
deployment diagram of UML2. It has three basic

deployment model extends the
elements: test center, test node, and test script. The two
previous elements generalize the Node class from
UML2; the test script generalizes the Artifact class
from UML2. The fest center stands for the computer
which controls test nodes, and collects test results from
them. A fest node is a computer that actually executes
test. Test scripts would be automatically generated
from test cases, and deployed on these fest nodes.

The test control model extends the UML activity
diagram. The TestInvocation class is defined by
generalizing the Action class from UML2. It associates
with test node. The relation between TestInvocation
objects controls the execution order of the test nodes.

In order to organize and manage the test
deployment model and the test control model, we
defined the test architecture model based-on U2TP. The
test architecture model is not shown to users. The 7est
context, which is a collection of test cases together with
a test configuration on the basis of which the test cases
are executed [10], is defined in this model.

3.4 Test result view

Test result model is defined to save and present
test results. And besides being shown in reports, test
results would be associated with test case models.

Test results are classified as test trace result and
test verdict result. The test trace result is a behavior
description of execution. Each test trace result records
execution time and error or exception information
during the execution. The test verdict result is the
assessment of the correctness of system under test. The
test verdict result of a test case is calculated by
comparing with the excepted test results.

4. The framework of MDWATP

MDWATP offers a framework to support the



model-driven WA testing defined in section 3. It
provides two ways to build the model of the tested
WAs: forward and reverse modeling.

Figure 2 shows MDWATP’s architecture. It is
developed as Eclipse Plug-in. The Modeler takes in
charge of customizing, building, visualizing and saving
test models. The Tester is responsible for recovering
the WANM, generating test cases and executing test.
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Figure 2. Architecture of MDWATP
The Modeler and the Tester are separated to make
MDWATP more extensible and flexible. The Modeler
is an independent Eclipse plug-in which implements
two kinds of extension mechanisms of UML2: MOF
and Profile.
implements meta-models defined in section 3, but also

Therefore the Modeler not only
can specify any other models extended from UML2.
And for the other test models, the Tester in MDWATP
could be replaced independently.

4.1 Modeler

The Basic Framework of Model Editor is the core
of the Modeler. It implements common functions of the
Modeler, including interpretation and processing of
user input, configuration of interface, connection with
the Static Semantic Module and definition and checking
of abstract syntactic, edit operations and geometrical
relations.

The Static Semantic Module contains the
definition of meta-models. In MDWATP, all the
meta-models defined in section 3 are implemented in
this module.

The Definition Unit of Model and Editor consists
of a meta-graph library, a model editor definition file
and an interface description file. The interface
description file defines the main interface of the model

When a model
would be

editor is running, this
loaded to
corresponding model editor. After the model editor is
loaded, all of the predefined models in the Static

Semantic Module could be created and edited.

editor.

information create  the

The Model Storage is responsible to save all of
the generated models in database.

4.2 Tester

The Tester recovers the

WANM, generates test cases,

semi-automatically
and automatically
executes testing.

The Spider and the Parser in the Tester abstract
navigation and form information from HTML pages.
Because some client pages are dynamically created on
server based-on user input, the WANM couldn’t be
adequately retrieved only by the Spider and the Parser.
Therefore, MDWATP offers two means to extend the
WANM. Firstlyy, HTML elements defined in the
WANM could be manually added and edited. Since
developers know well of the result page that will be
generated after a form is submitted, they can extend the
model directly. Secondly, user could input data for the
form in client page and let the Tester extends the
WANM automatically base-on the input data. The
generated models are visualized and saved by the
Modeler.

Figure 3 demonstrates an example of WANM. The
WA under testing is a digital library. The first two
columns of client pages and forms contained in them
are recovered by the 7ester. The filled square nodes
stand for server pages. The client pages P, A, Welcome,
History and Error are directly added into this model by
user through the Modeler. The two Search Results
client pages are generated automatically after the
Check Form is input and submitted to server.

The Test Case Generator in the Tester generates
test cases based-on the WANM. Paths in WANM could
be covered to generate test cases. And the Test Case
Generator supports to record the user’s clicking action
on the WANM. The test data needed for test case could
be selected from data pool. And the expected result is

edited in an arbiter view.
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Figure 3. Demonstration of a WANM

Figure 4 depicts a test case model generated by
recording the sequence of user clicks on the WANM

shown in figure 3. Firstly, the Home Page was accessed.

Then the hyperlink of My Account on the Home Page
was clicked. After the User Info form was inputted by
the data selected from its data pool and submitted to
server, Error page was returned. Finally, the History
page was accessed by inputting its URL in a browser.
The data in the first square brackets on each message
describes the mode of page transfer. And in the second
square brackets, the data briefly shows the expected
results after the action is executed. For example,

’

“Please log in...” would be presented in the History
page, if it was accessed before the correct user name

and password were input.
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Figure 4. Demonstration of a test case model

Test scripts would be automatically generated
from test cases, and executed by the Execution Engine
based-on the test deployment model and the test control
model. Finally, all test results distributed in different
computers are collected, and shown by a test report
while appended to test case models. Figure 5 and figure
6 show examples of a test deployment model and a test
control model designed in a deployment model editor
and a control model editor respectively.
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Figure 5. Example of a test deployment model

The test deployment model depicted in figure 5
contains a test center (ZestServer), three test nodes
(NuoLi, JiWu and PC Server) and three test scripts.
TestServer controls the execution process and collects
test results.

Jittu

Figure 6. Demonstration of a test control model

Figure 6 shows the execution flow of the three test
nodes. The test scripts deployed on NuoLi and JiWu
would be parallel executed. Then the PC Server would
be invocated when both of the execution on NuoLi and
JiWu finished.

Figure 7 shows the execution result of the test case
shown in figure 4. The results are also modeled and
take similar form of the original test case. The
rectangle on each lifeline displays the test results of



each step in the test case. And the last one is the final
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Figure 7. Demonstration of a test result model

5. Conclusions

A serial of models for MDT of WA is defined and
a framework supporting them is presented in this paper.
The framework supports building tested WA model and
test case model by a semi-automatic procedure, enables
testers to design test deployment model and test control
model, and implements distributed test execution. It is
designed as Eclipse plug-in, and separated into a fester
and a modeler. The tester and the modeler are
independently. The modeler not only supports to build
the test models defined in this paper, but also could
specify any other models extended from UML2.

Compared with the TPTP and the MDT package
of Haifa, MDWATP focuses on WA’s testing, allows
user to define meta-models, and offers a more friend
user interface. MDWATP supports the transition of
models. If the WANM changes, the others will
automatically updated.

Since MDWATP is still under development, more
work is needed to enable testing majority of real WAs.
The automatic generation of test data is still a difficult
problem. The log files in server may be utilized to help
the generation of test data. Furthermore, rules can be
concluded to help user to modify model for test cases
generation.

References:

[1] R.Hower, Web Site Test Tools and Site Management
Tools, http://www.softwareqatest.com/qatwebl.html. Last
modified in January 28, 2006./Referenced in February 21,
2006.

[2] Model Driven Testing Tools Whitepaper. IBM Haifa
Research Laboratory. 2003-07-31 http://www.haifa.ibm.com

/projects/verification/mdt/papers/MDT WhitePaper.pdf

[3] J.Conallen, “Modeling Web Application Architectures
with UML”, Communications of the ACM, Vol.42, No.10,
1999, pp. 63-70.

[4] L. Baresi, F. Garzotto, and P. Paolini, “Extending UML
for Modeling Web Applications”. Proceedings of the 34th
Annual Hawaii International Conference on System Sciences.
IEEE Computer Society, Maui, Hawaii, 2001.

[5]1 J. Li, J. Chen, and P. Chen. “Modeling Web Application
with UML”, of the 36th
International Conference on Technology of Object-Oriented

Architecture Proceedings
Languages and Systems, IEEE Computer Society, Xi’an,
2000, pp. 265-274.

[6] G. A. Di Lucca, A. R. Fasolino, F. Faralli, and U. De
Carlini. “Testing Web Applications”, Proceedings of the 18th
International Conference on Software Maintenance (ICSM
2002), Maintaining Distributed Heterogeneous Systems,
IEEE Computer Society, Montreal, 2002, pp. 310-319.

[7] D. C. Kung, C. H. Liu, P. Hsia, “An object-oriented web
test model for testing Web applications”, Proceedings of the
Ist Asia-Pacific Conference on Quality Sofiware, 1EEE
Computer Society, Hong Kong, 2000, pp. 111-120.

[8] G. A. Di Lucca, A. R. Fasolino, F. Faralli, and U. De
Carlini, “WARE: a tool for the Reverse Engineering of Web
Applications”,  Proceedings of the Sixth European
Conference on Software Maintenance and Reengineering,
IEEE Computer Society, Budapest, 2002, pp. 241-250.

[9] F. Ricca and P. Tonella, “Analysis and Testing of Web
Applications”, Proceedings of the 23rd IEEE International
Conference on Software Engineering, IEEE Computer
Society, Toronto, Ontario, 2001, pp.25-34.

[10] UML 2.0 Testing Profile Specification. OMG Adopted
Specification. 2003-08-03.

[11] Eclipse Test & Performance Tools Platform Project.
http://www.eclipse.org/tptp/. Last modified in September 15,
2005/ Referenced in February 21, 2006.

[12] Meta Object Facility (MOF) 2.0 Core Specification.
OMG Adopted Specification. 2003-10-04

[13] N. Li, J. Wu, M.Z. Jin, and C. Liu. “The Design of a
Web Application Testing Model”, Acta Electronica Sinica,
133 (12A), 2005, pp. 2376-2380.

[14] A. Hartman and K. Nagin, “The AGEDIS Tools for
Model Based Testing”, Proceedings of the ACM/SIGSOFT
International Symposium on Software Testing and Analysis,
ACM 2004, Boston, 2004, pp. 129-132.




<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


