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Enabling AJAX in ASP.NET with No Code

telerik’s r.a.d.ajax enables AJAX by simply dropping a control on
a Web page, without otherwise modifying the application or
writing a single line of code

By Don Kiely

Source code from this paper is available for download here:
www.telerik.com/documents/code.zip

Even though the Web enables some amazing interactions between people and organizations
around the world, the development of the Web has not been smooth or easy. Some of the
earliest enhancements provided ways to serve up dynamic content and allow execution of code
on both the server and the client. Yet after 15 years of evolution, the browser is still a stunted
alternative to rich desktop applications, constantly flickering and sending redundant information
across the network as each user interacts with Web pages. Even though Web applications
accessed through browsers are a great cross-platform way to deploy sophisticated applications,
they still hearken back to the days of applications hosted on a mainframe that users access with
dumb terminals. The next version of the Web requires some fundamental changes in how
applications interact with the Web server.

Asynchronous JavaScript and XML (AJAX) could finally be the technology that nudges the next
evolution of the Web into existence. Using widely available technologies, it provides a design
pattern for elements in a Web page to communicate with a Web server without requiring that the
entire page be rebuilt from scratch if only a small part of the page has to change in response to
user action. AJAX can be complicated to implement. Some of the complexity arises because at
this early stage of its development, there are a number of ways to put it to use.

This paper will discuss AJAX and the problems it solves as well as the problems it causes. It will
then look at the AJAX features provided by telerik r.a.d.ajax and show how to implement AJAX in
a sample application that needs to update multiple controls asynchronously without a complete
page refresh. Finally, it will describe the magic behind the product and finish with a summary of
the benefits that r.a.d.ajax can bring to both new and existing ASP.NET applications.

Asynchronous JavaScript and XML (AJAX)

One problem with Web development prior to using AJAX is that with both static HTML pages and
dynamic ASP.NET pages, every time a the user does something to cause an interaction with the
server—click a link or a button, sort a grid, etc.—the server must regenerate the entire page and
send it back to the browser. The browser renders the HTML and then waits to repeat the cycle.
Figure 1 shows this process. On a complex page, this can cause a considerable amount of
unnecessary overhead and wastes bandwidth by sending an entire page over the network,
including portions that haven’t changed along with the small amount that has changed. Worst of
all, it keeps Web applications from delivering the clean, efficient interface that users have come
to expect from desktop applications.
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Figure 1. Basic HTTP request and response for a Web page.

AJAX solves this problem by bundling technologies that have been around since late in the last
millennium: JavaScript, XML, and a means of making asynchronous calls to the server out of
band from the usual HTTP request/response.

When a client initially requests an AJAX-enabled page, the entire page is requested by the client
and sent to the browser as usual as shown in figure 1, and the browser renders the page
normally. The differences begin when the client clicks a page element that is AJAX-enabled. The
client doesn’t perform a full postback that once again requests the entire page from the server.
Here’s how the AJAX-enabled process works:

1. Through client-side JavaScript, the AJAX request uses the browser’s XMLHttpRequest
object to request only the changed data for one or more page elements that need to be
updated in response to the user’s action. As part of the server request, AJAX provides a
callback function to execute when the response is returned from the server.

2. The server receives and processes the request asynchronously, meaning that other code
on the page is not blocked, and the page remains responsive to the user. The response is
formatted as XML.

3. Upon receipt of the XML response, XMLHttpRequest executes the callback function. This
callback function parses the response data and uses it to update the appropriate page
elements.

Figure 2 illustrates these steps.
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Figure 2. Anatomy of an AJAX request.

AJAX offers a fundamental paradigm shift in how the Web works. Once the Web server delivers
the initial page, the HTML and content live at the client instead of the server. Each AJAX request
only delivers raw data formatted as XML that contains updated information for only a portion of
the page. The client uses that data to update the page that is cached on the client. In short,
AJAX is a universal framework for creating highly interactive, cross-browser
applications.

AJAX-enabled applications offer several key benefits:

* No page refreshes. Using AJAX eliminates the flickering of the browser window that
commonly accompanies a full page postback, giving the application a more responsive
feel to the user.

¢ Much better performance. Non-trivial Web pages can incorporate complicated logic,
perhaps requiring several complex database queries. If only a single part of the page
needs to be updated, the response to user action can be much faster. Because the server
has to transmit less data, using AJAX will reduce network traffic.

* Desktop-like behavior. AJAX makes Web applications feel and appear much more like
desktop applications, which don’t do full refreshes each time the user interacts with the
application.

Although at first glance AJAX sounds like a panacea that can bring Web applications all the

benefits of their desktop brethren, up to now implementing AJAX in a Web page has had several
drawbacks:
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e AJAX can require advanced interactivity between various page elements. This often
means that you must write custom JavaScript functions for each pair of elements that
interact through AJAX. Client-side code on complicated pages can quickly turn into a
quagmire of unmaintainable, untestable code.

e AJAX often results in broken page lifecycles. Most Web development platforms,
including ASP.NET, have a complex, ordered set of events that occur for every page
request in order to build the page returned to the browser. By updating only parts of the
page, the state of various elements can easily get out of sync, causing the application to
break in mysterious ways that are hard to debug.

* Form data is not sent to the server as part of a normal AJAX request. As a result,
sometimes the server doesn’t have the full set of information that it needs to process the
request, resulting in an erroneous response sent to the client. This is another great way
to break an application unless you write the code to send all required page data with
each request.

e AJAX used on ASP.NET pages can result in corrupted view state. View state in an
ASP.NET page is contained in a hidden form field and sent to the server with every
postback. It is not automatically transmitted with an AJAX request. In addition, the server
may update the view state incorrectly since it doesn't have the full set of state
information for the page.

¢ AJAX has a steep learning curve. This new paradigm for building Web pages involves
writing lots of client-side JavaScript to perform dynamic HTML actions. Developers need
to know XML, JavaScript, DHTML, XMLHttpRequest, and the HTML document object
model, at least until the tools catch up to the technology.

In short, AJAX offers very promising technology that can make Web applications as responsive as
desktop applications. But implementing AJAX in a page means that developers must overcome a
number of limitations, often leading to complicated, error-prone, masses of code.

But telerik offers a solution.

The telerik r.a.d.ajax Framework

Even though the technologies that support AJAX have been available in browsers for years, AJAX
as a formal design pattern is new and evolving as developers explore the most effective ways to
put it to use. There are at least five common ways to implement AJAX in Web applications:

¢ Manually. Some early AJAX solutions required developers to implement the complete
AJAX infrastructure by hand. Developers had to write complex JavaScript on the client to
respond to user actions that cause an AJAX request to the server and then handle the
response using a callback function. Manual AJAX implementations also require server
code to receive an AJAX request and produce the chunk of XML that provides the
updated data used to update portions of the Web page. As a page grows more complex,
it is nearly impossible to manage and debug the complexity. And you have to start over
for each new page.

* Internally. A Web page component can implement AJAX internally for its own use to
communicate with the server and receive updates. This implementation allows little to no
interaction with other elements on the page, making this a kind of proprietary solution.
Data-intensive controls, such as r.a.d.grid use AJAX this way.

* AJAX widgets. An AJAX widget is typically a small control that adds slick user interface
features with transitions and other responsive behaviors to implement limited AJAX
features on a Web Form. Microsoft’s ASP.NET “"ATLAS" takes this approach.

* AJAX-enhanced controls. An AJAX-enhanced control can inherit from a regular base
control, with AJAX features implemented in the inherited control. This can be an effective
way to implement AJAX for specific controls, but requires replacing all instances of the
base control with the new AJAX version.
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* AJAX framework. An AJAX framework hooks into the page lifecycle and state features
of the Web platform to AJAX-enable any existing application. This is the most
comprehensive way to implement AJAX, generally requiring very few changes to the
existing application.

telerik r.a.d.ajax takes the last approach, providing a comprehensive framework for
implementing AJAX in existing applications. r.a.d.ajax expands on AJAX to become a universal
framework for creating highly interactive, cross-browser ASP.NET applications without writing a
single line of code. Developers who use r.a.d.ajax don’t need to write and debug complex, client-
side JavaScript code.

r.a.d.ajax consists of several controls used to support various scenarios and types of interactions
between controls. This paper will focus on just two of the controls: the AJAX Manager and
Loading Panel controls. This paper will briefly describe these controls and then look at an
example that uses both controls.

AJAX Manager

You can use the AJAX Manager control at the Web Form level to convert full page postbacks,
replacing them with AJAX calls. By making AJAX calls instead of postbacks, AJAX can update
portions of the page. AJAX Manager provides centralized management of the AJAX behavior on
the page, preserving the page lifecycle and view state, as well as handling validation events. It
works on both .NET 1.x and 2.0 with recent versions of virtually all the major browsers.

AJAX Manager keeps track of the controls on a page that are capable of causing a postback and
lets you define AJAX relationships that determine what user actions on one control cause other
controls to be updated. AJAX Manager is not visible at runtime but implements the r.a.d.ajax
Property Builder dialog box to let you define the AJAX relationships. It can handle complex
scenarios and unlimited relationships between any and all of the controls on the page.

NOTE: An AJAX relationship can be between one control and several others, or between
one control and itself. An example of a recursive relationship is for a data grid view. You
can define an AJAX relationship for the grid itself, for example, so that when you sort a
column, only the grid itself is updated and there is no page refresh.

AJAX Manager makes it easy to define one or more AJAX relationships between controls. An AJAX
relationship is between one initiator control and one or more update controls. An initiator control
is an element on a Web Form that in the absence of AJAX causes a postback to the server for a
complete page refresh. The controls that are updated by the initiator control are the update
controls. In the sample application used later in this paper, you'll see how to use a calendar
control to initiate updates to a grid with a list of e-mails received on the selected date and the
body of the e-mail message contained in a regular <div> element. Thus an AJAX relationship is
defined between the calendar and both the e-mail list and message body elements.

AJAX Loading Panel

When you use AJAX Manager to define AJAX relationships between controls, a control being
updated retains its old appearance and data until the new data arrives from the asynchronous call
back to the server. This may be appropriate for some applications, but it doesn't give the user
any feedback that something is happening. This lack of feedback often leads to problems when
the user stops execution, hits the Back button on the browser, or attempts to refresh the page.

The AjaxLoadingPanel control lets you display text such as “Loading...” and an animated graphic
to make it clear to the user that the request is being processed. By associating an
AjaxLoadingPanel to each control on the page that can be updated using AJAX, the browser
automatically displays the loading message when a control is waiting for data. r.a.d.ajax ships
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with eight different animated .gif images or you can use your own that better fits the overall site
design.

The AjaxLoadingPanel control is implemented as a template control. By default when you add it
to a Web Form using the Visual Studio Web Page Designer, it contains a single <img> tag to
display the animated .gif you select. You can use whatever controls in the template you want,
such as a label, in addition to the image.

Enabling AJAX Using the r.a.d.ajax Manger Control

Watch a video of how to use r.a.d.ajax here:
http.://www.telerik.com/public/presentation/ajax/AJAX-Managerl.html/

Enabling an existing ASP.NET application to use AJAX is remarkably easy. For any page, it
requires dropping an RadAjaxManager control on the page and using its Property Builder to
define the AJAX relationships between page elements. That's all it takes!

To demonstrate how to enable AJAX on an existing page, I'll use a simple page with three
controls that simulates an e-mail application, shown in figure 3. Dates with e-mails are
highlighted on the Calendar control as read from a Microsoft Access database. The user can
select a date to display a list of e-mails in a DataGrid in the middle section of the form, along with
the text of the first message in the list in a <div> control on the right. Selecting a different e-mail
message displays the new text.

Calendar
2 May 2006 = o { Subject Dear Sir, Your appointments have been updated

S M TWTES -, Kilgore Trout . and a copy of your schedule is waiting for you on
g Read: False your desk.

Subject: New Appointments

-, Rob Malda

Subject: New Redesign Efforts

1 2 3456
7 8 9 10111213
14 15 16 17181920
21 22 23 24252627
28 29 30 311 2 3
4 5 8 78910

Read: False

Figure 3. E-mail sample application, which updates various controls via a postback
when dates and e-mails are selected.

Each time the user makes a selection in either the calendar or list of e-mails, it causes a postback
to the server that causes the browser to download the entire page. Selecting a date on the
calendar requires updating two elements, a data grid and <div>. Selecting an e-mail updates just
the <div> element. There really is no need to refresh the entire page.
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Here is how you can enable AJAX for the page using r.a.d.ajax so that only the controls that
change have to be updated.

1. Open the application in Visual Studio and load the Web Page Designer for
AjaxManager.aspx.
2. From the Visual Studio Toolbox, drag the RadAjaxManager control to the form,

shown in figure 4. Since this control has no run time appearance, it doesn't matter
where you put it. You only need to make this single modification to the existing page
and its design.

= telerik A
k Pointer

k1| RadDateInput

3bl, RadMaskedTextBox

{3} RadCalendar

;_' RadDatePicker

..i» RadAjaxManager

. AjaxLoadingPanel hy
. RadAjaxTimer
| ¥ RadAjaxPanel

A RadChart
= RadComboBox
<« RadDockableObject
< RadDockingManager

<% NadRaAbieaT e
Figure 4. The AJAX Manager control is installed to the Visual Studio Toolbox when you
install r.a.d.ajax.

3. Use the AJAX Manager’s task list, shown in figure 5, to open the r.a.d.ajax Property
Builder dialog box. It opens with the initiator controls list populated with all of the
page elements.

i3] . Kl RadAjaxManager Tasks
r.a.d ajax manager v1.( .

Figure 5. r.a.d.ajax is fully integrated into Visual Studio, complete with a visual
configuration tool available from the control’s task list.

4, Begin configuring the AJAX relationships by selecting an initiator control from the
pane on the left. An initiator control causes other controls to update when a user
makes a selection on it. For example, the calendar is an initiator control because
when the user selects a date, the e-mail data grid and message <div> element need
to be updated.

Select the checkbox for the Calendarl control to mark it as an initiator control. Then

select the checkboxes for the EmailGrid and MessageBody controls in the center
panel of the Property Builder to indicate that these controls are updated in response
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to a user selection on the calendar. Figure 6 shows the r.a.d.ajax Property Builder at
this point. For the moment you don’t need to make a selection in the Additional
Properties panel.

r.a.d.ajax Property Builder ¥telerik ®
Select controls to initiate o .
an AJAX request: Select controls to update: Set Additional Properties For The Updated Control:
| @ [JCONTROLS: ” = [JCONTROLS: B4 |
Calendar1 [[]Calendar1 —
[] EmailGrid EmailGrid S —
[[] MessageBody MessageBody LoadingPanellD
[[] RadAjiaxManager1
LoadingPanellD
Apply ‘ OK ‘ Cancel

Figure 6, r.a.d.ajax Property Builder with the calendar configured as an initiator
control and EmailGrid and MessageBody configured as update controls.

5. Repeat the process to make the EmailGrid an initiator control that updates the

MessageBody element. In this case there is only one update control, MessageBody.
6. Click the OK button to close the r.a.d.ajax Property Builder and save the changes.
7 Save and run the project.

NOTE: Notice that a single control can be both an initiator and update control. In the
sample, EmailGrid is updated when Calendarl changes, and changes to EmailGrid causes an

update to MessageBody. r.a.d.ajax lets you model just about any complex interrelationships
between controls.

Now when the user makes selections from the calendar or list of e-mails the page uses AJAX to
communicate with the server instead of a full page postback. You can see the effect by noticing
that when the page first loads, Internet Explorer displays the page loading progress indicator
(shown in figure 7) because it is loading (refreshing) the entire page. But in the AJAX-enabled
version of the application, only a portion of the page is refreshed as the user selects dates and e-
mails, so the progress indicator doesn't appear.

&) Done & Local intranet
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Figure 7. Progress indicator in Internet Explore, showing that the page is being
loaded in its entirety.

That's all it takes to enable AJAX on an existing page with r.a.d.ajax. You don't need to write
complex JavaScript on the client or complicated server-side code. Using this same approach, you
can AJAX-enable much more complex applications so that it works entirely with AJAX, similar to
how Outlook Web Access works.

Status Feedback

Even when using AJAX to retrieve updates to only a portion of a page, it can take some time for
the server to respond. This is particularly true when the user has a slow Internet connection and
when the update involves complicated database queries. As the sample application stands now, it
displays the old data in the control until the new data arrives and is processed on the client,
giving the user no feedback that anything is happening. r.a.d.ajax has another control, the
Loading Panel, that can provide such feedback. This control enriches the user experience and
keeps users from repeatedly clicking the refresh button when nothing seems to be happening!

I'll show you how to add two Loading Panels to the sample application.

1. Stop the application if it is running, and return to the Visual Studio Web Page
Designer.
2. Drag two AjaxLoadingPanels from the Visual Studio Toolbox to the Web Form. It

doesn’t matter where you put them since at run time they will appear in place of the
controls being updated.

3. Next you'll associate each Loading Panel with an update control on the page. Open
the AJAX Manager’s Property Builder. To specify the Loading Panel for the EmailGrid
control, highlight EmailGrid in the center pane (being careful not to clear the
checkbox). In the Additional Properties pane on the right, select the LoadingPanelID
property and select AjaxLoadingPanell from the list. Do the same for the
MessageBody control to link it to AjaxLoadingPanel2. The Property Builder should
look like figure 8 for the MessageBody control.
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Set Additional Properties For The Updated Control:
B

E Misc

LoadingPanellD AjaxLoadingPanel2 v

LoadingPanellD

OK ‘ Cancel

Figure 8. The LoadingPanelID property of an update control links an AJAX
LoadingPanel control to display feedback to the user that something is happening.

4, Click OK to save the changes and close the Property Builder dialog box.
5. Save and run the application.

By using Loading Panels in the application, the contents of the update controls are immediately
cleared and the user will see a Loading... message when they pick a date on the calendar. This
makes the application much more user friendly, preventing the perception that it has frozen when
it takes some time to get results back from the server.
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2 May 2006 2 Loading
S M TWTFS
301 2 3 456
7 8 9 10111213
14 15 16 17181920
21 22 23 24252627
282930311 2 3

5 6 789 10

Figure 9. Using AJAX Loading Panels to let the user know that the page is being
updated. The image is animated, giving the user something pretty to look at while
waiting.

NOTE: The Loading Panel control has several properties you can set to affect its run-
time behavior, such as to change the text and image displayed, set an initial delay before
display to avoid flashing when results are returned quickly, and specify the horizontal
display position. You can also use the style attribute of the <rada:AjaxLoadingPanel>
element to precisely position the panel on the page. The panels shown in figure 9 use a
style attribute value of "padding-top:20px;" to move the panel down enough to not
overlap the Inbox and Messages headers.

How r.a.d.ajax Works

It is often said that new technology is often magical because of what it does and how simple it
seems to work. r.a.d.ajax is certainly magical, taking the complex technology of AJAX and
making it almost trivial to enable AJAX on an ASP.NET page. But there really is no magic
involved, just well-designed integration with ASP.NET and the browser.

The AJAX Manager defines and controls AJAX relationships between page elements: the initiator
and update controls. It automatically replaces all postback requests with AJAX requests for the
controls you define. This involves injecting a small amount of custom JavaScript into the page to
turn ASP.NET postbacks into AJAX requests.

You can see a bit of the magic by examining the source behind an AJAX-enabled page. For
example, the HTML below is the postback version of the of the sample application before it was
enabled with AJAX, as generated by ASP.NET. This code displays the 28" day of May 2006 on the
calendar, one of the days highlighted as having e-mails available (reformatted and elided to be
more readable).

<td class="CalendarDay" style="width:14%;">
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<a href="javascript:___doPostBack('Calendar1','2339")" ...>28</a>
</td>

Below is the same element in the version of the page using the RadAjaxManager control:

<td class="CalendarDay" style="width:14%;">

<a href="javascript:window['RadAjaxManager1'].AsyncRequest('Calendar1’,'2339")"
..>28</a>
</td>

Notice that r.a.d.ajax has replaced the __doPostBack call with an AsyncRequest call. This is the
reason that AJAX works for this element. r.a.d.ajax makes this kind of replacement only for AJAX
initiator controls, not for any other controls that do regular postbacks to the server. r.a.d.ajax
does make other changes to the page that make the whole thing work. The r.a.d.ajax
documentation describes the changes in detail, and the documentations provides information
about how you can customize some of its behavior. The AJAX Manager also exposes server-side
events that you can hook into in order to customize the response, letting you handle the gnarliest
page logic.

r.a.d.ajax handles all of the necessary changes on the page for you, based on how you configure
the AJAX relationships between controls. It also provides a Visual Studio designer with a
convenient visual Property Builder to make it easy to configure. Even without the Property
Builder, the HTML code is straightforward. Below is the complete <rada:RadAjaxManager>
element that implements all the features in the .aspx page.

<rada:RadAjaxManager ID="RadAjaxManager1" runat="server">
<AjaxSettings>
<rada:AjaxSetting AjaxControllD="Calendar1">
<UpdatedControls>
<rada:AjaxUpdatedControl ControlID="EmailGrid"
LoadingPanellD="AjaxLoadingPanel1" />
<rada:AjaxUpdatedControl ControllID="MessageBody"
LoadingPanellD="AjaxLoadingPanel2" />
</UpdatedControls>
</rada:AjaxSetting>
<rada:AjaxSetting AjaxControllD="EmailGrid">
<UpdatedControls>
<rada:AjaxUpdatedControl ControllD="MessageBody"
LoadingPanellD="AjaxLoadingPanel2" />
</UpdatedControls>
</rada:AjaxSetting>
</AjaxSettings>
</rada:RadAjaxManager>

As you can see, it would be quite easy to write this code yourself. The magic is revealed.
Best of all, r.a.d.ajax takes care of all the infrastructure to hook into ASP.NET page processing

on both the client and server to handle the AJAX requests, with no need to modify your
application code or logic.

Key Benefits of r.a.d.ajax
r.a.d.ajax offers all of the benefits of AJAX with virtually none of the drawbacks.

The major benefit of r.a.d.ajax is that you don't have to learn the intricacies of AJAX to get its
benefits. r.a.d.ajax does it all for you. You don't need to write a lot of messy client-side
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JavaScript or run anything on the server, other than installing the r.a.d.ajax controls with your
application. Deploying an application built with r.a.d.ajax requires simply copying the
RadControls/Ajax subdirectory to the main application directory. The main contents of this
directory are two JavaScript files and several .gif images that control the appearance of AJAX
elements on the page.

To summarize, there are numerous benefits to using r.a.d.ajax to enable AJAX in your new and
existing ASP.NET applications:
* You can AJAX-enable any new or existing application. There is no need to change existing
server-side code in an existing application.
* You don't have to write cumbersome client-side JavaScript. In fact, you don't have to
write even a single line of code on either the client or server.
e Form values are persisted because they are sent to the server for processing during the
AJAX request, so that r.a.d.ajax can handle complex page logic.
* r.a.d.ajax is easy to learn and use. You don't have to learn the intricacies of AJAX.
* Any Web page component you specify as an initiator control changes from using a
postback into a component that works with AJAX.
* r.a.d.ajax works with all standard ASP.NET controls and most third-party controls.
* ASP.NET page lifecycle, view state, and validation events are all preserved and handled
normally.
» For new applications, you can easily enable AJAX without building pages in some specific
way to prepare them for AJAX.

You can download a trial version of r.a.d.ajax at http://www.telerik.com/asp-net-
controls/r.a.d.ajax/download-trial.aspx.

Resources

Videos that Demonstrate r.a.d.ajax

* You can see an overview of r.a.d.ajax, its components, and how to use them, including
demos that show how to enable AJAX for a calendar control to eliminate full-page
postbacks when selecting dates and how to define AJAX relationships to update multiple
controls, at: http://www.telerik.com/public/presentation/ajax/ajax.html

Web Pages that Use AJAX

These sites use AJAX and can give you an idea of the possibilities.

e Microsoft Outlook Web Access was probably the first implementation of AJAX, although it
didn't use the name.

* Google has been a major innovator with AJAX. Check out Google Maps at
http://maps.google.com/, Google Groups at http://groups.google.com/, Google
Spreadsheets at http://ogb.spreadsheets.google.com, and Google GMail at
http://mail.google.com/mail/.

* Amazon’s A9 site lets you search various parts of the Web and change options without
refreshing the page. http://a9.com/

e Writely is a Web-based word processor that uses AJAX. Google purchased Writely to add
to their growing stable of office applications. http://www.writely.com

Deliver more than expected page 13 of 13 www.telerik.com




<<
  /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


