Getting started with MapObjects in

Visual Studio .NET and Visual Basic .NET

INTHIS TUTORIAL

Display a map with multiple
layers.

Control panning and zooming.
Create a toolbar control.

Display map layers based on
scale.

Perform spatial and logical que-
ries.

Draw simple graphics on the map.

Display features with thematic
renderers.

Dynamically display data with an
event tracking layer.

Programmatically add vector and
raster data to a map

In thisintroductory document you will use MapObjects® and Microsoft®
Visual Studio .NET® to build asimple mapping application using the Visual
Basic (VB) language. No familiarity with Visual Studio .NET or VB is
assumed, although some familiarity with basic programming conceptsis
useful. Along the way you will learn how to:

» Create anew Windows application in Visual Studio .NET, using toolbars
and other controls standard in .NET.

e Add vector and raster data to a map, and perform queries on the map data
you added.

e Control panning and zooming, display map layers based on scale, and
render use thematic renderers to draw data based on attribute values.

e Draw simplegraphics, and also dynamically display data.

MapObjects Software Developer Kit (SDK) for .NET

Before beginning thistutorial, you should check you haveinstalled the
MapObjects SDK for .NET. Thiskit is optionally installed as part of the
MapObjects software installation.

The SDK contains signed assemblies, which by default will be located in the
\DotNet\Assemblies sub folder of your MapObjectsinstallation folder. The
SDK also contains online reference documentation which integrates into the
Visual Studio environment. You should also check the MapObjects readme
document, for |ate-breaking information about the M apObjects SDK for
.NET.



About the lines of code in this tutorial

In thistutorial, lines of code to be added or altered are
shown in bold text. An elipsis (...) symbol is used to denote
missing lines of code which are not relevant to the
particular step. Some lines of code are shown split over two
or morelines. Thismay include lines of code with
hardcoded paths, where string variables are set with the
concatenation character ‘+'. Thisissimply to allow the
lines of code to be shown in thistutorial, and does not need
to be copied in your code. However, al lines of code can be
entered with these line continuations, if you wish.

Shortcut keys mentioned are the default settings for Visual
Studio .NET.

Sample data

If you accepted the defaults when installing M apObjects,
the geographic data and bitmaps that this tutorial refersto
can be found in the Data or Bitmaps folders, located under
the MapObjectsinstall directory. For example

C:\Program Files\ESRI\M apObjects2\Samples\Data\Usa;
and

C:\Program Files\ESRI\M apObj ects2\Sampl es\Bitmaps.
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Create a new Windows Application

You will start thistutorial by creating anew project in
Visual Studio .NET. You will add amap to the project, and
add layers to the map using the property sheet.

1. Open Visua Studio .NET, and click the New Project
button on the Start Page. Alternatively, if the Start Page
isnot displayed, click the File menu, click New, then
click Project.

2. Inthe left-hand pane of the New Project dialog box,
select Visual Basic Projects.

3. Intheright-hand pane, select WindowsA pplication.

4. Name the project GettingStartedVBNET, and set the
location to save the project by clicking the Browse
button. o

MNew Project LI
oo o
Project Types: Templates: BE i
+4_3 Misual Basic PrEjacts -
: N
{1 visual C# Projects rE 8 Elm
{3 visual C++ Projects . Windaws Class Library Windaws
-{_1 Setup and Deployment Projects application Control Library
D Other Projects
“-{17 visual Studio Solutions [E’ @
= VB 2a
ASP.NET Web ASP.MET Web web Control
Application Service Library _I
=

A project for creating an application with a Windows user interface

Mame: | GettingstartedvENET
Location: | ExtProjects\DOTMET\lapobjectsigetting Started =l Browse. .. |
" Add to Solution @ Close Solutfon

Project will be created at E:\Projects\DOTHNETYMapObjectsi@etting Started\GettingstartedvBRNET .

FMore | { oK I Cancel | Help |

5. Click OK to create the new project.

The main document window should now display aWindows
Formin design mode.

Visual Studio will, by default, create a sub-directory of the
directory you selected to save your project files. The name
of the new directory will be the same as the Project name
you specifed. Your project is automatically added to a
solution (.sln) file, which is somewhat like a project group.

You can investigate the new project by browsing the
Solution Explorer window. Thiswindow showsall thefiles
referenced by the solution file. The shortcut key to open the
Solution Explorer isCtrl+Alt+J.

You can also see a class-oriented view of your solutionin
the Class Explorer, shown in the same window as the
Project Explorer. You will not be using the Class Explorer in
thistutorial.

£
2] | 3
E Solution 'GettingStartedVBHET' (1 project)
oy
B i=y References
- =) Syshem
- =) Syskern Data
- =] Syskern,Drawing
- {0 Syskem,Windows.Forms
- =) Syshern, XML
= E AssemblyInfo.vb
- Farml.vh

E Solution Explorer ﬁ’ Class wiew
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Add an AxMap control to a Form

You will need to reference the MapObjects Active X
control inyour project.

A .NET application cannot use ActiveX controlsdirectly.
However, the COM interoperability services provided by
the .NET framework allow you to use ActiveX controls by
using Runtime Callable Wrappers (RCW).

ESRI provides assemblies containing RCWsfor the
MapObjectsActiveX control and objects. The MapObjects
ActiveX control is‘wrapped’ inside ahost class called
AxHost, allowing aWindows Form in .NET to host the
‘wrapped’” map control. The name of the wrapped
MapObjects map control isAxMap.

1. Click theTools menu, and then click Customize Toolbox.

2. Inthe .NET Framework Components tab of the
Customize Toolbox dialog, find AxMap, and check the
box besideit. Click OK to close the dialog.

Customize Toolbox x|

COM Components HET Framevork Companents |

Narme | Namespace | Assembly Mame | \;l
Oaoooc Microsoft. VisualBasic,Comp...  Microsoft, VisualBasic Compatibility, Dat... —
O apoDcaray Microsoft. VisualBasic.Comp...  Microsoft. WisualBasic. Compatibility. Dat...
AdRotatar System.Web.ULWshControls  Systam,Web (1.0,3300.0)

[ assemblyInstaller System.Configuration.Install  System,Configuration. Install (1.0,3300...
ESRI, Mapoh ore AcxMay 1,1,40)

System Windows.Forms (1.0,3300.0)

Language:
Yersion:

Button System.Windows Forms
Button System.Web.ULWebControls  System,wieb (1,0,3300.0)
Oeuttonarray Microsoft. VisualBasic.Comp...  Microsoft. isualBasic. Compatibiity (7.0...
Calendar System.Web.ULWebContrals  Syskem.Web (1,0,3300.0) .
CheckBox System. Windows.Forms System. Windows.Farms (1.0,3300.00 |
.‘—i._‘ .- - P 50 =l
[ AxMay

o Browse. .,

Invariant Languags (Invariant Country)

2.1.1,40 (Retail)

o | Concel | Resct | Help |

Note: Adding MapObjects to the Toolbox does not add a
reference to the MapObjects assemblies to your
project—you will perform this step next.

3. Click the Toolbox, shown at the left of the screen, to
open it. Click the tab named Windows Forms. Notice the
MapObjects wrapper classAxMap is now listed in the
Toolbox.

You may need to scroll down thelist of controlsto find
the control, by clicking the black arrow at the bottom of
the Toolbox tab.

2% GettingStarted¥BNET - Microsoft ¥isual Basic NET [design] - Form|

File Edit Yew Project Build Debug Data Tools ‘Window H
HE & 8|0 o @ |TEFe) e R
H-tn-SsH@ BB o-=-E8-B| o

Toolbox bl | Forml.cs [Design]*‘

o_% Data ;IEI

‘Windows Forms L
k Painter i
A Label
A LinkLabe!
ab| Button
[abl TextBox

BB wmap
¥ CheckBox kg

& RadioButton
m GroupBox
PictureBiox

] Panel
5 Datarid

ListBax
L ﬂ

Tip: An aternative way to open the Toolbox isto hover
the mouse cursor over the Toolbox icon for amoment.
The keyboard shortcut to open the Toolbox isthe
combination Ctrl+Alt+X.

4. Double-click AxMap in the Toolbox to add an AxMap
control to the form.

When you add the AxMap classto your project by adding a
map to a form, references to the MapObjects assemblies
will be added to your project.
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In Solution Explorer, navigate to the projects References,
you will see two references:

* ESRI.MapObjects2.Core - contains RCWs for the
objectsin the MapObjectslibrary.

» ESRI.MapObjects2.Control - contains a RCW for the
MapObjects map control.

|
2] | &
E Solution 'Getting3tarkedVBNET' (1 project)
El- [ GettingStarted¥BNET
£ &5 References
----- + ESRI.MapObjecksz. Conkrol
----- +) ESRI.MapObjectsz, Core
----- +3 skdole
----- =21 Syskem
----- =+ Syskem.Data
----- <21 Syskermn.Drawing
----- + Syskem, Windows, Forms
----- =21 Syshemn, XML

_ESGI... gcla...i@kﬁo... |In... |@53... |

The objects in both these assembliesreside in the
namespace ESRI.MapObjects2.Core. So to declare a
MapObjects Symbol for example, you would need to use
the full name ESRI.MapObjects2.Core.Symbol. You will

now add an imports statement to shortcut this requirement.

Add an imports statement

1. Right-click theform, and from the context menu which
appears, select View Code.

2. At thetop of the code window, below the existing
imports statements, add the following line of code.

Imports System.Data
Imports ESRI.MapObjects2.Core
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Control the resize of the AxMap control

Visua Studio providesbuilt-in resizing functionality, which
you will useto resize the map to fill the form.

1. Return to the form view by selecting the [Form1-Design]
tab in the main window, then click the AxMap control on
the form to select it.

2. Click the Properties window, shown by default at the
bottom right of the Visual Studio .NET window, and
scroll down to find the Dock property.

Tip: The keyboard shortcut to activate the Properties
window isF4.

3. Click the drop-down button next to the Dock property,
and then click the central button on the displayed
window, to select the Fill option.

E
I AxMapl ESRI.MapObjectsz.Core.AxMap j

= [4i][=]]

CoordinakeSyskem -
DisplayUnit molUseContainer
Dack. More -
Enabled
FullRedrawonPan pr———

(3

GeometryEnvironment -
ImeMode %
Location
Locked
P 2 EilaEn FEar Mone ;I

| Activex -Properties. .., Activel - About. ., |

|D|:n:k |
Properties 9 Dynamic Help |

Now the map should fill the form completely.




Select the data to display on the map

You can specify the datathat is displayed in the map by
interacting with the AxMap control's property sheet. Later
onyou will perform the sametask programmatically.

1. Right-click the AxMap control to display the context

menu.
2. ChooseActiveX Propertiesto display the MapObjects
property sheet.
Object Browser  Formil.cs [Design]® |
i
=] Wiew Code
o
5w
O Align to Grid
B Lock Controls 1 9
| Activel -Properties.. . |
ActiveX, - About,,.
& cut
Copy.
E -
¥ Delete I
Propetties

Note: Choosing theActiveX Propertiesoption will
display the property sheet belonging to an ActiveX
control, if it has one.

ﬂ

General | Callane |

“window mode:

USHIGH I\.\Jindnwnd =] 0

STATES
Baorder style:

Hemove Im

Properties | Cancel Action:
| IEancaIMap Vl

¥ Serellbars

aK I Cancel | Lpply |

4. Click the States.shp file, then click Open.
5. Add thefile USHigh.shp in the same manner.

Set properties for the layers

1. Click the Stateslayer in thelist, then click Properties.
2. Inthe Layer Properties dialog box, click the Color button

to select a color for the States layer.

_|
Name: |STATES] _e
Cancel |
Color; .l
ol | 2]
Size: ID Style: ISD“d 'I

Alternatively, you can click the Property Sheet buttonin 3. Click OK to closethe L.ayer Properties dialog box.
the Properties window. 4. Select acolor for the USHigh layer in the same manner.
3. Inthe Properties dialog box, click the Add button and 5. Click OK to close the MapObjects property sheet.
locate the folder containing the States sample data 6. Click the File menu, then click SaveAll to save your
If you selected the defaults when you installed project.
MapObjects, the sample datawill belocated in Tip: The keyboard shortcut to save al itemsin the
6 GETTING STARTED WITH MAPOBJECTS USING VisuaL STupio .NET anp VisuaL Basic .NET



Test your application
1. Click the Start button on the Visual Studio toolbar.

You should see the Build process progress in the Output
window at the bottom of the screen.

MM E|
Build =l

--- Build started: Project: GettingStart=dVENET, Configuration: Debug .MET -----—-

Preparing resources.
Updating references...
Performing main compilation. ..
Building savellite assemblies...

Done

Build: 1 succeeded, 0 failed, 0 skipped

Task List B Qutpuk

If the project builds correctly, the application will then
run in Debug mode, and you will see your map showing
USA states and highways.

ECC -0

If the Build process does not succeed, do not run the
application. Return to design mode and check the Task
List, shown in the window at the bottom of the screen,
to see what errors are causing the problem.

Correct the listed errors as described. If you double-
click thetask, the line of code causing the error will
automatically be selected for you.

. Click the Stop Debugging button on the Visual Studio

toolbar to stop running your application and return to
design mode.

. You can check the results of the Build operation by

looking in the sub-directories of your project.

CEENE—— -lolx|

Fle Edit View Favorites Tools Help

Folders % | | Hame - [ size [ Tvpe
=] GettingStartedVBNET [ GettingstartedVENET &xe 40KE  Application
=4 bin @Gett\ngStertedVBNET‘pdb 30KE  Program Debug Database

o EHC obi

. B 1 Debug

. =03 tern
(i | TempPE
-] Graphics

4 object(s) (Disk free space: 5.76 GE) 417 kB & My Computer 7
By default, a Debug version of your project isbuilt. The
executablefile (.exe) that results from the Build
operation will be stored inthe\Bin directory. This
directory will also contain debug information (.pdb).

Note: The Obj sub-directory of the project directory
contains temporary files used by the compiler and by
Visual Studio.
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Adding pan and zoom controls

A code stub for the MouseDownEvent event handler is
added to the code window.

At thispoint your application can display the map at itsfull
extent. In this section you will add some simple pan and

zoom controlsthat your application will activatein response
to mouse clicks inside the map.

You will write some code that the application will executein
response to the MouseDownEvent event on the map.

Respond to the MouseDownEvent event

1

Select theformin the Solution Explorer, right-click it,
then select View Code.

The code window for your form isnow displayed in the
main document window.

Click the Class Name drop-down list (top left of the
code window), and select AxXMap1.

-
x

Ohject Browser | Forml vb [Desion]*  FormLvb® | 4

% Form1 | [Wr(peclarations)

L

End Class

. Inthe Method Name drop-down list, select

MouseDownEvent.

Obiject Browser | Faormi vb [Design]*  Forml.wb® ‘
|<>o Axapl | [ir(pedarations)

= Public Class Forml
Inherits System.Vindows.Forms. Form
2

@[ Windows Form Designer gemerated code | 7

End Class

# SystemColorschanged -

The Visua Studio environment automates the process of
responding to events, hiding the detailsfrom you.

Note that the names of some MapObjects eventsin
.NET end in ‘Event’; for example ‘ MouseDownEvent’.
Thisis because the .NET host class, AxHost, has a
MouseDown event too—the ‘ Event’ sufix is added to
differentiate the event of the host class from the event
of the underlying MapObjects Map class. See also the
CtrIRefresh method, later inthistutorial.

Note al'so that as you added the using statement in the
previous section, MapObjects variables can be declared
without the ESRI.MapObjects2.Core prefix, and have
been written without this prefix throughout this
document for brevity.

If you wish to find out more about how events are raised
and handled in .NET, please read the MSDN
documentation included with Visual Studio .NET.

. Add thefollowing lines of codeto the

AxMapl MouseDownEvent function.

Private Sub AxMapl_MouseDownEvent(ByVal _
sender As Object, ByVal e As _
MouseDownEventArgs) Handles _
AxMap1l.MouseDownEvent

AxMapl.Extent = AxMapl.TrackRectangle()
End Sub
Tip: If you start by typing "AxMapl", the auto-
completion feature of IntelliSensewill allow youto
complete the item of code by pressing Tab.
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The code window

When the code window for the form opens, you will seethere are
many lines of code already present in the code module, apart from
the MouseDownEvent event handler you just created.

It may help to be familiar with certain aspects of this code, and
itemsin the code window provided by the Visual Studio .NET
IDE, before going any further.

o Public Class Forml
Inherits System.Windows.Forms.Form

Private m gquery As Recordset

e 4 #Region " Windows Form Designer generated code " —9

e | Friend WithEvents AxMapl As AxMap
L_Ej Public Sub New(JEl o

'Form overrides dispose to clean up the component lisc. —0
o =— Protected Overloads Overrides Sub Dispose(ByVal disposing As Boolean)

1 Classes are declared using the class keyword—all code
between the curly braces belongs to a class.

2. Classmembers are generally declared at the beginning of the
class definition. Members of aclass are often referred to as class
fieldsin .NET, and may be prefixed with*-m’.

3. Constructor methods are called when an instance of aclassis
created. They are named New, and may include parametersto
initializetheclass.

4. Dispose methods are called when a class is no longer required
and can safely clear up al it'sresources; they are called at some
point before the garbage collector clearsthe class from memory.

5. Windows Forms Designer generated codeis aregion (see 9)
which is added by the Windows Forms Designer. It definesin
code the form which you created visually. You should generally
not edit this region.

6. CommentsinVB.NET follow thefamiliar VB style of
commenting. Comments are preceded by a apostrophe (), and
can appear at the start of aline, or after code.

7. Outlining is ahandy way to organize your code. Lines of code
between region directives can be hidden (collapsed), by clicking
the adjacent plus or minus symbols. Regions can be nested.

Chject Browser | Formd.vb [Design]*  Formi.vb® | 4%

0—' [*gFarm1 =l [in (peclarations) =

8. Class and Method name drop-down lists are found at the top
of the code window, and are often used in VB .NET to construct
function stubs, particularly for event handlers. The Class Name
drop-down lists all the public classes declared in the module. The
Method Name drop-down lists all the members of the selected
class.

9. Namespaces are used to uniquely identify objects, and can be
used to organize objects hierarchically, regardless of where they
are defined. Objectsin the ESRI.MapObjects2.Core and
ESRI.MapObjects2.Control assembliesall belongtothe
ESRI.MapObj ects2.Core namespace.
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Test your changes

1. Click the Start button on the Visual Studio toolbar.

2. With the left mouse button, click the map and drag out a
rectangle.

3. Release the mouse button.
The map isredrawn at the location you specified.

-lo|x|

e N

o~

—

" T i) x

of5
4 | v A

TrackRectangle is a method that applies to a map. It tracks
the movement of the mouse while the user presses the
mouse button, rubber-banding a rectangle at the same time.

When the user releases the mouse button, the
TrackRectangle method returns a Rectangle object. The
code assigns this Rectangle to the Extent property of the
Map, causing the map to be redrawn with a new extent.

4. Click the Stop Debugging buttonin Visual Studio to
return to design mode.

Add panning

1. Scroll the code window to find the M ouseDownEvent
you added previously.

2. Change the code as shown below.
Private Sub AxMapl_MouseDownEvent(ByVal sender

If e.Button = 1 Then

AxMapl.Extent = AxMapl.TrackRectangle()
ElseIf e.Button = 2 Then

AxMapl.Pan()
End If
End Sub
Note: The e argument of the event contains the
parameters which MapObjects passes into the event.

The Button property of the e object contains information
about which mouse button was pressed.

If the Button value is 1, the | eft button was pressed, and
the zooming code from the previous step will be
executed. If the Button valueis 2, the right button was
pressed, and the code will call another method on the
Map control, Pan.
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Test your changes

1. Click the Start button in the Visual Studio toolbar.

2. With the left mouse button, click-drag arectangle to
zoomin.

3. With the right mouse button, click-drag to pan the map.
=101 x|

FY

o
1 | H A

When you release the mouse, the map is redrawn at the
new location.

Save the project

1. Click the Stop Debugging buttoninVisual Studioto
return to design mode.

2. Click the File menu, then click Save All to save your
project.
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Adding a toolbar to the Form

The pan and zoom capability of your applicationis
somewhat hidden from the user.

In this section you will create atoolbar with pan and zoom
buttons. You will also add a Full Extent button.

Add a ToolBar and an ImageList

Visua Studio providesaToolBar control that can be used in
conjunction with an ImageL.ist control, to display a
collection of buttons at the top of aform.

You will add these controls to your form, and use them to
control the actions which occur when the user interacts
with the map.

1. Select the Forml [Design] tab at the top of the main
document window to select the Windows Forms
Designer view of your form.

Tip: You can display the Form Designer window of a
form by right-clicking theformin the Solution Explorer,
and selecting the View Designer option.

2. Open the Toolbox and make sure the Windows Forms
tab is selected.

3. Double-click the ImageL.ist in the Toolbox to add an
ImageL.ist control to the form.

Note: The ImagelList control isnot visible at runtime.
Visual Studio .NET places such controlsin a separate
area of the Forms Designer, called the component tray.

4. Double-click the ToolBar in the Toolbox to add a
ToolBar control to the form, then reactivate the form by
clicking somewhere on the form.

Add images to the ImageList control

1. Select ImageListl in the component tray, shown below
the Form.

2. Inthe Properties window, scroll down to find the Images
property, then click the button next to it.

3. Inthelmage Collection Editor dialog box, click Add.

4. Inthe dialog box which appears, browse to the folder
that contains the M apObjects sample bitmaps.

5. Click theZoom.bmp file, then click Open.

6. Add thefilesPan.bomp, Globe.bmp, Bex.bmp, and
Pennant.bmp in the same manner.

Image Collection Editor

Members: System,Drawing. Bitmap Properties:

0|El Svstem.Drawing,Bitmap ?l Bl Misc
L|E Syskem.Drawing Bitmap HorizantalResolut 36,265
2|E System.Drawing Bitmap +| PhysicalDimensior {width=16, Height=1¢

3|E@ System.Drawing Bitmap FixelFarmat Format4bppIndexed
Systern, Drawing, Bitrap

RawFormat Brip
Size 16, 16
‘erticalResolution 96.01193

o—— Add Remove |

oK I Cancel | Help |
.

7. Click OK todismissthe Image Collection Editor dialog
box.
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Set the TransparentColor of the ImageList

Setting the TransparentColor property of an ImagelL.ist
control specifies a color that will act asamask for any
images contained by the control. The mask color will not be
drawn, resulting in an image with atransparent background.

1. Click ImageListl in the component tray to select it.

2. Inthe Properties window, click the pull down next to the
TransparentColor property.

3. Click the Custom tab, and select the Teal color, as
shown.

E

I imageList1 System.\Windows,Farms. ImageList j

= [4][=]

(DynamicProperties)

(Mame) imageList1
ColorDepth DepthéBit
Images {Collection)
Imanesize 16, 16
Modifiers Private

TransparentColar ] Transparent

Custom |web | System |

(™)

Transparent(

Properties

Add buttons to the ToolBar

You can associate the ToolBar control with an ImagelList
control to provide the graphic images for the buttons which
you will add.

1. Return to the Form Designer view, and click the ToolBar
control on the form, to select it.

2. Inthe Properties window, click the button next to the
ImageList property, and select ImageListl.

3. Scroll back up to find the Buttons property, and click the
pull down next to this property.

4. Inthe ToolBarButtons Collection Editor dialog box, click
the Add button.

ToolBarButton Collection Editor

Members: toolBarButtanl Propetties:

1] toclBarButtoni ﬂ B configurations
{DynamicPropertic
ﬂ B pata
Tag
B Design
{Mame) toolBarButtonl
Modifiers Private
B Misc
DropDownMenu  {none)
Enabled True
Inagelnde: =] o =~
PartialPush False
Fushed True e
Rectangle 0,2, 24, 22
Style Ti ton
Text

ToolTipText
o—— Add Remave | Yisible True

[a]4 I Cancel | Help |
4

5. Set the buttons Style property to ToggleButton, its

Imagel ndex property to 0, and its Pushed property to
True.

6. Add asecond button, and set its Style to ToggleButton

and it's Imagelndex to 1.
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7. Add athird button, and set its Imagelndex to 2. Leave
the Style as PushButton.

8. Click OK to dismissthe dialog and add the buttonsto the
Tool Bar.

Resize the AxMap control

You may have noticed that the top of the AxMap control is
now obscured by the ToolBar. You will change the
properties of the AxMap control to avoid this conflict.

1. Click the AxMap control on the form to select it.

2. Inthe Properties window, click the pull-down next to the
Dock property and select None.

3. Scroll upwards and click the pull down next to the
Anchor property. Select the top, |eft, right and bottom
bars, then press Enter to confirm the selection.

|

I AxMapl ESRIMapObjectsZ. Core, AxMap j

= [ [=])

{DataBindings) -
{DrvnaricProperties)
{Mame) AxMapl
AccessibleDescription

AccessibleMame

AccessibleRole Defaulk
AlloawCirop False
[ oo, Dottom, Left, <

Appearance k o

Activer -Properties..., Acki
T =

[
Propetties | @) Crvnamic Help I

il
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4. Return to the Form Designer, select the AxMap control,
and resizeit to so that it is not covered by the Tool Bar.
R @]

Change the MouseDown event

You will now change the code you previously added to the
Form, to make the pan and zoom functionality dependant on
which button in the ToolBar is selected.

1. Select the Forml.cstab at the top of the main document
window to select the code window view of your form.

2. Scroll down to find the axMapl MouseDownEvent
procedure and edit the code as shown.

Private Sub AxMapl_MouseDownEvent(ByVal sender

If ToolBarButtonl.Pushed Then
AxMapl.Extent = AxMapl.TrackRectangle()
ElseIf ToolBarButton2.Pushed Then
AxMapl.Pan()
End If
End Sub
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Add code to respond to clicking a ToolBar button

Your application now supports panning and zooming, but
once the user has zoomed into the map, there is no way to
get back to the full extent again.

You will complete the pan and zoom functionality by adding
code to respond to the third Tool BarButton by zooming the
map to itsfull extent. You will also ensure that only one
button at a time may be selected on the Tool Bar.

1. Return to the code window of the form.

2. Click the Class Name drop-down list (top left of the
code window), and select ToolBarl.

Object Browser \ Forml.vb [Design]* Forml.vh*l 4k X
@i¢Form1 =l |I]\(Dedaratiuns) =

aanrml

P2 (Overrides)

al; (Base Class Events)
% AxMapl ]
% Imagelistl
0§ ToolBarButtonl Wal sender As Systewm.Object, ByVal e is
4

%  ToolBarGuttonz

#  ToolBarButtond
ISEIT [O0IDECEUCTONZ  FUSNED [HEN

AxMapl.Pan()

angle ()

End If

wwwwwww

3. Inthe Method Name drop-down list, select the
ButtonClick event.

Chiject Browser \ Farml.vb [Design]* Forml.vh*l 4k %
[o# Toclear: =1 [in: (pedarations) -

[ Public Class Forml

Inherits System.Windows.Forms.Faorm |# BackColorChanged
F BackgroundImageChanged

| # BindingContextChanged

Windows Form Designer generated code

ButtonCropDy
[ Private Sub AxMapl MouseDownEvent [By! ?C:u::svr:;:?jailgzchanga |

If ToolBarButtonl.Pushed Then
# ChangeUlCues
Axfapl.Extent = AxMapl.TrackRectd g o
ElselIf ToolBarButton2.Pushed Then | coneqmenuchanged
AxMapl.Pani) F CursorChanged

End If £ DockChanged -

wwwwwww

An event handler for the ButtonClick event on the
ToolBar is added to the code window.

I, (Declarations) -H

4. Add thefollowing lines of codeto the
ToolBarl_ButtonClick procedure.
Private Sub ToolBarl_ButtonClick(ByVal sender _
As Object, ByVal e As System.Windows.Forms. _

ToolBarButtonClickEventArgs) _
Handles ToolBarl.ButtonClick

If e.Button Is ToolBarButton3 Then
AxMapl.Extent = AxMapl.FullExtent
Else
SetSelected(e.Button)
End If
End Sub
This code specifies that for any button other than the
FullExtent button, the SetSel ected procedureis called.
The Full Extent button is not atoggle button, so should
not change the state of any other button.

5. Below the ButtonClick procedure, add thefollowing
function procedure.

Private Sub SetSelected(ByVal currBtn As _
ToolBarButton)

Dim btn As ToolBarButton
For Each btn In ToolBarl.Buttons

If Not (btn Is currBtn) Then

btn.pushed = False

End If
Next
End Sub
This procedure will ensure that only onetool on the
toolbar at atimeis selected.

Test your changes

1. Click the Start button on the Visual Studio toolbar.

The zoom button on your ToolBar should be activated by
default when you start the application.
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2. Click the map with the left mouse button and drag out a
rectangle.

3. Release the mouse button to redraw the map.

_ioix
[ERWIE ]

4. Click the map with the right mouse button and drag to
pan the map.

Bl
Q& @

5. Release the mouse button to redraw the map.

The application should behave the same as before,
except the left/right mouse clicks are replaced by
selecting the buttons on the Tool Bar.

6. Click the Full Extent button to redraw the map at the full
extent.

Save the project

1. Click the Stop Debugging buttoninVisual Studioto
return to design mode.

2. Click the File menu, then click Save All to save your
project.
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Creating a find tool

In this section you will add additional controlsto your
application toimplement asimplefunction for locating a
state by name.

Add controls to the form

1. Select the Forml [Design] tab at the top of the main
document window to select the Forms Designer view.

2. Open the Toolbox, make sure the Windows Formstab is
selected, then double-click the Label control entry inthe
Toolbox to add alabel control to the form.

3. Inthe Properties window for the Label control, set the
Text property of the Label control to be " State".

4. Scroll up in the Properties window to find the Anchor
property and click the pull-down next to it.

5. Select only the bottom and |eft bars, then press Enter.
=

I textBoxl Svsten.wwindows.Forms, TextBox j

= [4i][E] # |

(DataBindings) 1=

(DynamicProperties)
(MName) textBox1
AccessibleDescripkion
ArcessiblaManme

AccessibleRole Default

AllowDrop False

Bottom, Left, -
Appearance H j

Ackivel -Properties, .., Scki
-—Fé O
L

Propetties | @ Dynamic Help |

il

6. Double-click the TextBox in the Toolbox to add a

TextBox to the form.

7. In the Properties window, clear the Text property of the

TextBox.

8. Scroll up to find the Anchor property, click the pull down

next to it and set the property equal to Bottom, Left,
Right.

9. Reposition the Label and TextBox controls at the bottom

of the Form, and resize the AxMap control so that it is not
obscured by the new controls, as shown.

EEET (o)
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Attach code to the TextBox

You will use the text the user types into the TextBox to
perform alogical query.

You will add code to ensure the query is only performed
when the user presses Enter in the TextBox.

1. Return to the code window of the form.

2. Click the Class Name drop-down list (top left of the
code window), and select TextBox1.

Obiject Browser | Faormi vb [Design]*  Forml.wb® ‘ 40 x
®¢Form1 =] [g@serselected =l
éll‘tForml =
(Overrides) =
al: (Base Class Events)
|y AxMapl ]
%  ImageListl
[o# Todbarl al sender s Object, ByVal e As AxMapOk
lo#  ToolBarButtonl JeEts B P
% ToolBarButtonz
lo#  ToolBarButton3 anglel)
3. Inthe Method Name drop-down list, select the
KeyDown event.
Object Brawser | Formi vb [Design]*  Forml.wb* ‘ 4k %
[o# Texteont | [ir(pecarations) =l
H Public Class Formil # HelpRequested ~H

# HideselectionChanged

Inherits System.Vindows.Forms. Form
# ImeModeChanged

Windows Form Designer genesrated cods | ZK "
eyPress

# Keylp
# Layout

= Private Sub AxMapl MouseDownEvent (B¥
If ToolBarButtonl.Pushed Then
# Leave
hociapl. Extent = JocMapl. TrackRecta o oot
ElselIf ToolBarButtonz.Pushed Then £ ModifiedChanged
hxkapl.Paa) # MouseDown
End If # MouseEnter

rrrrrrr

An event handler for the KeyDown event on the
TextBox is added to the code window.

4. Add thefollowing lines of codeto the
TextBox1 KeyDown procedure.

Private Sub TextBox1_KeyDown(ByVal sender As _
Object, ByVal e As System.Windows.Forms. _
KeyEventArgs) Handles TextBox1.KeyDown

If e.KeyCode = Keys.Return Then

Dim exp As String = "STATE_NAME = '" + _
TextBox1l.Text + "'"

Dim 1yr As MapLayer = _
AxMapl.Layers.Item("'States')

Dim recs As Recordset = _
1yr.SearchExpression(exp)

If Not recs.EOF Then

Dim res As Polygon = _
recs.Fields.Item(''Shape") .Value

Dim ext As ESRI.MapObjects2.Core. _
Rectangle = res.Extent

ext.ScaleRectangle(2.0)
AxMapl.Extent = ext
AxMapl.Ct1Refresh()
AxMapl.FlashShape(res, 3)
End If
End If
End Sub
Note that the Rectangle object is fully referenced using
the full namespace. This is because the System.Drawing
namespace, for which there is an imports statement at
the top of the form, also has a Rectangle object, and
therefore afull reference isrequired in this caseto
define the Type.

The codefirst builds asimple SQL query expression
using the text in the TextBox control, then searches the
States layer using the SearchExpression method. The
result is a Recordset object.

If the value of the Recordset's EOF property is False,
the code positions the Recordset on the first record that
satisfies the search expression.
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The code then gets the value of the Shape field for the
first record. The code scales the Extent of the shape
and then sets it to be the extent of the map.

Finally, the map is redrawn using the CtlRefresh method,
and the shape is flashed three times. Note that the
CtrIRefresh method is used to redraw the map. Thisis
because the .NET host class, AxHost, has a method
called Refresh too—the ‘ Ctrl’ prefix isadded to
differentiate the method of the host class from the
method of the underlying MapObjects Map class.

Note al'so that as you added the using statement in the
previous section, MapObjects variables can be declared
without the ESRI.M apObjects2.Core prefix, and have
been written without this prefix throughout this
document for brevity.

Test your changes

1. Click the Start button in the Visual Studio toolbar.

2. Type the name of a state, e.g. Vermont, into the
TextBox, remembering the search is case-sensitive.

3. Press the Enter key.

& @ ®
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o

Shate: IVermont

The map zoomsin to the selected state, and flashes the
state.

4. Click the Stop Debugging button onthe Visual Studio
toolbar.

5. Click the File menu, then click Save All to save your
project.
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Displaying map layers based on scale

Your map currently appears the same, regardiess of the Respond to the BeforeLayerDraw event
scaleat whichitis bef' ng displayed. 1. Return to the code window of the form.
;r;(tjhlsse(;trllgtn yc;::rwll ! Ivjﬁgtﬁ nev\; La)ﬁrhzt) Iyouerrrir;a\?i 3?)?6 a 2. Click the Class Name drop-down list (top left of the

) code contro's er or not that 1ay code window), and select AxXMap1.
agiven time, depending on the current display scale. _

3. Inthe Method Name drop-down list, select

Add another layer BeforeLayerDraw.
1. Return to the Forms Designer window, and right-click on An event handler for the Beforel ayerDraw on the Map

the AxMap control to display the context menu. control is added to the code window.
2. ChooseActiveX Propertiesto display the property sheet. | 4. Add thefollowing linesof codeto the
3. Click the Add button, and |locate the folder where the AxMapl_BEforeL ayerD:ca\N proced;re. (Byval

; Private Sub AxMapl_BeforelLayerDraw(ByVal _

sample data s stored. sender As Object, ByVal e As _

4. Click the Counties.shp file, then click Open. BeforelLayerDrawEventArgs) _
. ) . ) ) Handles AxMapl.BeforelLayerDraw
5. Click the Countieslayer in the Layerslist to select it. Dim Tyr As Maplayer = _
6. Click the down arrow to move the Counties layer below AxMapl.Layers.Item(e.index) )
he USHiagh laver Dim ratio As Double = A_xMapl .Extent.Width / _

the gnlayer. (AxMapl.FullExtent.Width / 5)
7. Click the Properties button, and in the Layer Properties _

dialog box, change the color of the Counties|ayer. If Tyr.Name.TolLower() = "counties"” Then

. L . . lyr.Visible = (ratio <= 1.0)
8. Click OK to dismissthe Layer Properties dialog. ElseIf 1yr.Name.ToLower() = "states" Then
9. Click OK to dismiss the property sheet. lyr.Visible = (ratio > 1.0)
— . . . End If
If you run your application now you will noticethat it n
ol inth ed St End Sub
displays every county in the Unit ates. Note: The code changes the value of the visible property
At the full extent, thereis no need to display that much of each layer, based on the current extent of the map.
d?:?';;o n éespogkse tﬁ trg:e Be{_oreL agggtra’\l' event, _y_obl: If the width of the current extent is less than or equal to
WITL =6 gﬁuvdy m d_et © ?]un |esar1 ; ?S fa%/r?rsws € one-fifth of the full extent of the map, then the counties
or invisible, depending on the current extent of the map. will bevisibleand the stateswill beinvisible.
20 GETTING STARTED WITH MAPOBJECTS USING VisUAL STubio .NET AnD VisuaL Basic .NET



Because this code executes in response to the

BeforelL ayerDraw event for each layer, the code
changes the value of the Visible property before drawing
OcCCurs.

Test your changes

1. Click the Start button on the Visual Studio toolbar.

The Countieslayer isnot visible.

. Zoominto New England.

The Counties layer becomesvisible.

_ioix
& @ ®

-
4 | >

State: I

. Click the FullExtent button

The Countieslayer isno longer visible.

. Click the Stop Debugging buttoninVisual Studio to

return to design mode.

. Click the File menu, then click Save All to save your

project.
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Adding a spatial query tool

In this section you will add anew tool to the toolbar that will
perform spatial queries on the map.

You will add code to your application that will draw the
results of the spatial query on the map.

Add a query button to the toolbar

1. Return to the Form Designer view, and click the ToolBar
to select it.

2. Inthe Properties window, click the Properties button,
then click the button next to the Buttons property.

3. IntheToolBarButtons Collection Editor dialog box, click
the Add button.

4. Set the new button's Style property to Separator.
5. Click theAdd button again.

ToolBarButton Collection Editor

Members: toolBarButtonS Properties:

0 | toolBarButkonl ﬂ

1 | toolEarButtonz (DynamicProperti
2 | tookBsrButton3 ﬂ B pata

3| toclBarButtond

)

E Configurations

Tag
= Design
(Mame) toolBarButton5
Modifiers Private
E Misc
DropDowniMeny  {none)
Enabled True

Imagelndex = 3

PartialPush False: 0
Pushed False

Rectangle 0,000

Skyle ToggleButton _vI
Text

ToolTipText

e Add Remove | Visible True
OK I Cancel Help

6. Set the new button's Style property to ToggleButton, and
its Imagelndex property to 3.

7. Click OK to dismissthe ToolBarButton Editor dialog box,
and add the buttons to the ToolBar.

Add a member variable to the form

1. Return to the code window of the form.

2. Scroll the code window to find the beginning of the
declaration of the form class.

3. Add amember variable of type MapObjects Recordset,
as shown below, to store the results of the spatial query.

Public Class Forml
Inherits System.Windows.Forms.Form

Private m_query As Recordset

The results of the spatial query must be stored in a
member variable, as the variable is accessed from two
different procedures. The spatial query isperformed in
response to the MouseDownEvent on the AxMap
control. Theresults are displayed in the
AfterLayerDraw event of the AxMap control.

Implement the query tool

You will now change the code you previously added to
respond to the MouseDown event. It will now account for
the new query tool being the current tool.

1. Inthe code window view of your form, scroll down to
find the axMapl_MouseDownEvent procedure.
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2. Edit the procedure as shown below.
Private Sub AxMapl_MouseDownEvent(ByVal sender

If ToolBarButtonl.Pushed Then

ElselIf ToolBarButton5.Pushed Then

Dim pt As ESRI.MapObjects2.Core.Point = _
AxMapl.ToMapPoint(e.x, e.y)

Dim highLayer As MapLayer = _
AxMapl.Layers.Item("UShigh™)

Dim highRecs As Recordset = _
highLayer.SearchByDistance(pt, _
AxMapl.ToMapDistance(2), "")

If highRecs.EOF Then
m_query = Nothing
Else
Dim cntylLayer As MaplLayer = _
AxMapl.Layers.Item("Counties")
Dim highLine As Line = _
highRecs.Fields.Item(""Shape") .Value

m_query = cntylLayer.SearchShape(highLine, _
SearchMethodConstants. _
moEdgeTouchOrAreaIntersect, ")

End If
AxMapl.CtTRefresh()
End If
End Sub
Note another use of afully qualified variable, necessary
due to the Imports statement you added previously—the
System.Drawing namespace also has a Point object.

When the current tool isthe spatial query tool, two
searches are performed.

If the first search is successful, the highway found is
used as the input to the second search, performed on the
Counties layer. The result of the second search is stored
in the member variable m_query.

Draw the results

1. Return to the code window of the form.

2. Click the Class Name drop-down list (top left of the
code window), and select AxMap1.

3. Inthe Method Name drop-down list, select the
AfterLayerDraw.

An event handler for the AfterLayerDraw event on the
Map control is added to the code window.

4. Add thefollowing lines of codeto the
AxMapl AfterLayerDraw procedure.

Private Sub AxMapl_AfterLayerDraw(ByVal _
sender As Object, ByVal e As _
AfterLayerDrawEventArgs) _

Handles AxMapl.AfterLayerDraw

Dim 1yr As MapLayer = _
AxMapl.Layers.Item(e.index)
If Tyr.Name.ToLower() = "counties" Then
If Not (m_query Is Nothing) Then
If Not (m_query.EOF) Then
Dim sym As Symbol = New SymbolClass()
sym.SymbolType = _
Symbo1TypeConstants.moFil1Symbol

sym.Color = Convert.ToUInt32( _
ColorConstants.moOrange)

AxMapl.DrawShape(m_query, sym)

End If
Thefirst search is a point proximity search on the End If
USHigh layer. The code obtains the point by converting End If
the x and y coordinates of the event from control units, End Sub
to map units.
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Test your changes

1. Click the Start button on the Visual Studio toolbar, and
zoom into an area so that the Counties layer becomes
visble.

2. Click the spatial query tool, then click on ahighway.

The countiesintersecting the highway are highlighted in
orange.

-ipi x|
Qe »l[e
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State: I

3. Click the Stop Debugging button in Visual Studio to
return to design mode.

4. Click the File menu, then click SaveAll to save your
project.
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Statistical mapping

Currently the map displays no information about the layers
it contains.

In this section you will modify your application sothat it
drawsthe Counties layer using the underlying attribute
information.

Attach a renderer to the Counties layer

You will use the MapObjects ClassBreaksRenderer to
represent continuous data—in this case, the number of
mobile homes per capita by county, stored in the
‘Mobilehome’ field.

Also, the colors of the ClassBreaksRenderer will be
ordered by this attribute.

1. Return to the code window of the form, click the Class
Name drop-down list (top left of the code window), and
select Base Class Events.

Ohject Browser | Formt b [Design] | Formi.vb | 4bx
=l |I]\(Declarations) =
- =

| *2  (Base Class Events)
01: (Owerrides)

% AxMapl

%  Imagelistl
% ToolBarl

% ToolBarButtonl ]
% ToolBarButtonz

% ToolBarButtond
@ Labell Vsl sender As System.Object, ByVWal = As o
% TextBoxl
% ToolBarButtond __fmnalei)
# _ ToolBarButtons -

TT T Wen T Tem T

dset

Base Class Events are the public events on the Form
class, from which your form classinherits.

2. Inthe Method Name drop-down, select the Load event.

Object Browser | Farmi.vb [Desian]  Formil.yb | 4 b x
|°|; (Base Class Events) | |1 (peclarations) =l
B Public Class Formil £ KeyDown ~H

Inherits System.Windows.Forms.Form # KeyPress
F Keylp
£ Layout
F Leave

Windows Form Designer generated code ‘ ganat\nnChangad J_

F£ MaximizedBoundsChanged
£ MaximumSizeChanged

F MdiChildactivate
AxMapl.Extent = AxHapl.TrackRectd g menuComplets

ElseIf ToolBarButtonZz.Pushed Then | £ menuStart -

huMant Danit

Private m_gquery As NapChjectszZ.Recor

5 Private $ub AxMapl NouseDownEvent (By
If ToolBarButtonl.Pushed Then

An event handler for the Load event on the Form is
added to the code window.

3. Addthefollowing lines of code to the Form_L oad

procedure.

Private Sub Forml_Load(ByVal sender As Object,
ByVal e As System.EventArgs) Handles MyBase.lLoad
SetupCounties()

SetupStates()

End Sub

. Now add the procedure below to the code window, just

below the Form1_L oad procedure.

Private Sub SetupCounties()
Dim ctLyr As MaplLayer = _
AxMapl.Layers.Item("Counties")

Dim ctRnd As ClassBreaksRenderer _
= New ClassBreaksRendererClass()

ctLyr.Renderer = ctRnd
ctRnd.Field = "MOBILEHOME"

Dim stats As Statistics = ctLyr. _
Records.CalculateStatistics(""MOBILEHOME™)
Dim breakVal As Double = _
stats.Mean - (stats.StdDev * 3)
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Dim i As Integer
For i =0To 6

If (breakval >= stats.Min And _
breakVal <= stats.Max) Then

Dim breakCount As Integer = _
ctRnd.BreakCount

ctRnd.BreakCount = breakCount + 1
ctRnd.Break(breakCount) = breakVal
End If
breakVal = breakVal + stats.StdDev
Next

cntyRnd.RampColors(Convert.ToUInt32 _
(ColorConstants.moLimeGreen), Convert. _
ToUInt32(ColorConstants.moRed))

End Sub
This procedure will render the Counties MapL ayer
according to mobile home statistics.

A Statistics object is used to set the class breaks, based
on the standard deviation value. Only breaksinside the
actual range of values stored in the attribute are added
to the Renderer.

Attach a renderer to the States layer

1. Add the procedure below to the code window, just below
the SetupCounties procedure you just added.

Private Sub SetupStates()

Dim stLyr As MapLayer = _
AxMapl.Layers.Item(""'States')

Dim stRnd As ValueMapRenderer = _
New ValueMapRendererClass()

Dim stRecs As Recordset = stLyr.Records
stLyr.Renderer = stRnd
stRnd.Field = "SUB_REGION"

Dim regions As Strings = New StringsClass()
regions.Unique = True
While Not stRecs.EOF

regions.Add(stRecs.Fields. _
Item(""'SUB_REGION") .ValueAsString)

stRecs.MoveNext ()
End While
stRnd.ValueCount = regions.Count

Dim i As Integer
For i = 0 To regions.Count - 1
stRnd.Value(i) = regions.Item(i)
Next
End Sub
This procedure will render the States MapL ayer
according to region. The colors of each different region
will berandom.

The code uses a Strings object to collect the unique
values of the SUB_REGION attribute. These values are
added to the ValueM apRenderer.

Test your changes

1. Click the Start button on the Visual Studio toolbar and
look at the States layer.

Instead of drawing each state the same color, the
application now draws states colored according to the
sub region the state belongsto.

2. Zoom into an area so that the Counties layer becomes
vishle.
Instead of drawing each county the same color, the
application now draws the countiesin different colors,
depending on the underlying attribute values. The states
colored red indicate a higher number of mobile homes.
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3. Click the Stop Debugging buttonin Visual Studio to
return to design mode.

4. Click the File menu, then click SaveAll.
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Event tracking

Some applications must display geographic entities on top of
the map, especialy if those entities have atendency to
move. For example, avehicle tracking system would want
to update vehiclelocations frequently over time, without
redrawing all the layers of the map each time avehicle
changeslocation.

In this section, you will add an event tracking layer to your
application to simulate this requirement.

Add an event tool to your application's toolbar
1. Return to the Form Designer view, and click the ToolBar
to select it.

2. Inthe Properties window, select the Properties button,
then click the button next to the Buttons property.

3. IntheToolBarButtons Collection Editor dialog box, click
the Add button.

ToolBarButton Collection Editor

Members: toolBarButton? Properties:

0| toclBarButtoni ﬂ ] Configurations
1 | toolBarButtonz {DynamicPropertie
2| toclBarButton3 j E Data

3 | toolBarButtond

4| toclBarButtons

Tag
El Design
{Marme) toolBarButton?
Modifiers Private
= Misc
DropDownienu  {none)
Enabled True

Imagelndesx [r] 4 =
PartialPush False
Pushed False 0

5 | toolBarButtons

Rectangle 104, 2, 24, 22
Tngg]eButtnn _vI—

Text

ToolTipText

e__ add Remove | visible True
oK I Cancel Help

4. Set the new button's Style property to Separator.
5. Click theAdd button again.

6. Set the new buttons Style property to ToggleButton, and
its Imagel ndex property to 4.

7. Click OK to dismissthe dialog and add the buttonsto the
ToolBar.

Implement the event tool

You will again change the code which responds to the
MouseDown event, to account for the new event tool.

1. Return to the code window view of your form.

2. Scroll up to find theAxMapl MouseDownEvent
procedure, and edit the code as shown.

Private Sub AxMapl_MouseDownEvent(ByVal sender

If ToolBarButtonl.Pushed Then

ElselIf ToolBarButton7.Pushed Then

Dim pt As ESRI.MapObjects2.Core.Point = _
AxMapl.ToMapPoint(e.x, e.y)
Dim sym As Symbol = _
AxMapl.TrackingLayer.Symbol(0)
sym.SymbolType = _
SymbolTypeConstants.moPointSymbol
sym.Size = 5
sym.Style = _
MarkerStyleConstants.moTriangleMarker
AxMapl.TrackinglLayer.AddEvent(pt, 0)
End If
End Sub
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Test your changes
1. Click the Start button on the Visua Studio toolbar and
zoominalittle.

2. Click the event tool, then click in the map afew timesto
add a few events.

3. Click the Stop Debugging buttonin Visual Studio to
return to design mode.

Add a timer to your form

To trigger the movement of the events, aTimer control will
be used. The eventswill be moved randomly around the
map, at intervalstriggered by the Timer.

1. Select the Forml [Design] tab at the top of the main
document window to select the Forms Designer view of
your form.

2. Open the Toolbox and make sure the Windows Forms
tab is selected.

3. Double-click the Timer in the Toolbox to add a Timer
control to the form.

4. Return to the Forms Designer window, and make sure
the Timer is selected.

Note: The Timer control isalsoinvisible at run time, and
is therefore shown in the component tray.

5. In the Properties window, set the Interval property to
500.

6. Return to the code window of the form, click the Class
Name drop-down list, and select Timerl.

7. Inthe Method Name drop-down, select the Tick event.

An event handler for the Tick event on the Timer is
added to the code window.

8. Addthefollowinglinesof codetothe Timerl Tick
procedure.
Private Sub Timerl_Tick(ByVal sender As Object, _
ByVal e As System.EventArgs) Handles Timerl.Tick

Dim evCount As Integer = _
AxMapl.TrackingLayer.EventCount

Dim dist As Double = AxMapl.Extent.Width / 25
Dim rnd As System.Random = New Random()

Dim i As Integer
For i = 0 To evCount - 1

Dim gEvt As GeoEvent = _
AxMapl.TrackingLayer.Event (i)

gEvt.Move((rnd.NextDouble() - 0.5) * dist, _
(rnd.NextDouble() - 0.5) * dist)

Next
End Sub

Add a CheckBox to your form

To control thetimer, you will add a CheckBox control.

1. Return to the Forms Designer view, and double-click the
CheckBox button in the Toolbox to add a CheckBox to
the form.

2. Move the CheckBox to as shown below.

[ <1l el r]
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3. Inthe Properties window, click the Properties button.

4. Scroll down to find the Text property of the CheckBox,
and change its value to Move Events.

5. Scroll back up to find the Anchor property, and change
itsvalueto Bottom, Right.

6. Return to the code window of the form, click the Class
Name drop-down list, and select ToolBarl.

7. Inthe Method Name drop-down list, select the
ButtonClick event.

An event handler for the ButtonClick event on the
ToolBar is added to the code window.

8. Add code to the CheckBox1_CheckedChanged
procedure as shown.
Private Sub CheckBox1_CheckedChanged(ByVval _

sender As Object, ByVal e As System.EventArgs) _
Handles CheckBox1.CheckedChanged

If CheckBox1.Checked Then
Timerl.Start()

Else
Timerl.Stop()

End If

End Sub

Test your changes

1. Click the Start button on the Visual Studio toolbar.

2. Click and drag arectangle on the map to zoom in to the
map alittle.

3. Click the event tool on the ToolBar, then click afew
times on the map, to add afew events.

4. Click the Move events check box to select it.
The events start moving randomly on top of the map.
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5. Click the check box again to stop the events.

Save the project

1. Click the Stop Debugging buttoninVisual Studioto
return to design mode.

2. Click the File menu, then click Save All to save your
project.



Working with DataConnection objects

In each of the previous sections, you have worked with
MapL ayer objects that were specified interactively, using
the AxMap control's property sheet.

In this section, you will add code to your application that
creates MapL ayer objects programmatically, using a
DataConnection object. First you will remove the existing
layers from the map, so they are not duplicated when the
applicationisrun.

Remove the existing layers

1. Return to the Form Designer view of your form.

2. Right-click the mouse on the AxMap control to display
the context menu.

3. ChooseActive X Propertiesto display the MapObjects
property sheet.

4. Click ontheUShigh layer inthe Layerslist, then click
Remove to delete the highways layer.

5. Remove the Counties and States layers in the same
manner.

6. Click OK to dismiss the MapObjects property sheet.

Add a procedure that will initialize the map

Private Sub InitializeMap(Q)

Dim dc As DataConnection = _
New DataConnectionClass()

dc.Database = "C:\Program Files\ESRI" + _
""\MapObjects2\Samples\Data\USA"

If dc.Connect() Then
Dim Tayer As MapLayer = New MapLayerClass()

layer.GeoDataset = _
dc.FindGeoDataset(''States")

AxMapl.Layers.Add(layer)

Tlayer = New MapLayerClass()

layer.GeoDataset = _
dc.FindGeoDataset("Counties')

AxMapl.Layers.Add(layer)

Tlayer = New MapLayerClass()

Tayer.GeoDataset = _
dc.FindGeoDataset ("USHigh')

layer.Symbol.Color = Convert.ToUInt32( _
ColorConstants.moRed)

AxMapl.Layers.Add(layer)

Else

MessageBox.Show( _
"The data could not be located.")

Application.Exit()

1. Return to the code window of the form. End If
2. Scroll down the code window, and add the following End Sub
procedure below the last existing procedure, before the
end of the class.
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3. Add acall to your procedure at the beginning of the
Forml_L oad procedure.
Private Sub Forml_Load(ByVal sender As _

Object, ByVal e As System.EventArgs) _
Handles MyBase.lLoad

InitializeMap(Q)
SetupCounties()
SetupStates()
End Sub

Test your changes

1. Click the Start button in the Visual Studio toolbar.

The map should appear as before, but the colors of the
MapL ayers are specified in the code, and may be
different to the colors you selected in the Layer
Propertiesdialog box.

2. Click the Stop Debugging buttoninVisual Studioto
return to design mode.

3. Click the File menu, then click Save All to save your
project.
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Working with ImagelLayer objects

In each of the previous sections, you have worked with
MapL ayer objects based upon vector data sources.

In this section, you will see how to add layers to your map
that are based on images. MapObjects allows you to use a
wide range of image types, including such common image
types as windows bitmaps (.bmp), tagged image file format
(.tiff), and CompuServe bitmaps (.gif).

For afull, up-to-date list of the image formats you can use
inamap, see " Supported Image Formats' in the "Using
MapObjects" section of the online help.

Adding an ImageLayer in code

Previously, you added aMapL ayer programmatically, using
the DataConnection object.

Now you will add an ImagelL ayer programmeatically. To do
this, you use the File property of the Imagel ayer object.

1. Return to the code window of the Form.

2. Scroll down the code window to find the InitializeMap
procedure, and add edit it as shown below, to add an
ImagelL ayer after adding the other MapL ayers.

Private Sub InitializeMap()
End If
Dim imgLayer As ImagelLayer = _
New ImageLayerClass()
imgLayer.File = "C:\Program Files\ESRI\" + _

""MapObjects2\Samples\Data" + _
"\Washington\Wash.bmp"

AxMapl.Layers.Add(imgLayer)
End Sub

Set the coordinate system of the map

The USA data you added previously uses a projected
coordinate system to determine how the data in these layers
is projected to aflat screen.

Imagel ayers however cannot be projected by MapObjects.
If you run your application at this point, you will find the
MapL ayersyou added previously do not align correctly with
the ImageL ayer which you added in the last step. You can
however, project the data from the existing layers to match
up with the Imagel ayer.

You will set the coordinate system of the map to be the
same as the coordinate system of the Washington

ImageL ayer. Thiswill re-project the USA MapLayer data
on thefly, to correctly align with the ImageL ayer.

Thereisaprojection (.prj) file stored in the Washington
directory which you can use to create a coordinate system
object applicableto theimage.

For more information about coordinate systems and
projection of data, see"About projections and coordinate
systems" in the "Using MapObjects" section of the online
help.
1. IntheInitializeMap procedure, add the lines of code as
shown to the bottom of the procedure.
This procedure will create a MapObjects projected
coordinate system (a ProjCoordSys object), and apply it
to the map.
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Private Sub InitializeMap()
axMapl.Layers.Add (imgLayer)

dc.Disconnect()

dc.Database = "C:\Program Files\ESRI\" + _
""MapObjects2\Samples\Data\Washington"

If dc.Connect() Then

Dim pcs As ProjCoordSys =
New ProjCoordSysClass()

pcs = dc.FindCoordinateSystem("'Roads.prj")
AxMapl.CoordinateSystem = pcs
Else
MessageBox.Show(_
"Could not project the MapLayers.",
"Display Warning")
End If
End Sub

Test your changes
1. Click the Start button in the Visual Studio toolbar.

The map should appear, but thistimeis reprojected to
the new coordinate system.

Try zooming in to find the Washington ImageL ayer.

You might like to add your own tool to locate the correct
extent (try using the Extent property of the
Imagel ayer).

You could also rearrange the order of the MapLayers to
display the US Highways over the top of the
Imagel ayer.
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2. Click the Stop Debugging buttonin Visual Studioto
return to design mode.

3. Click the File menu, then click Save All to save your
project.



