The object model, UML diagrams,
and making tools

Chapter 11 — Navigating object model
diagrams
—pp. 171-197
— Exercises 11A & 11B

Chapter 12 — Making tools
— pp. 199-225
— EXxercises 12A, 12B & 12C



Chapter 11 — Navigating object
model diagrams

o Getting layers
e Creating and assigning colors



Chapter 11 — Navigating object
model diagrams
 In our previous lecture, we introduced Unified Modeling

LLanguage (UML) diagrams for classes:

Class Name » | Parcel
. B Value: Currenc
Properties | | y o o—
B Zoning: String «
Methods > 4— Calculate Tax (): Currency <[

—= Data Types

* While these diagrams are useful to us just to see the
characteristics of a class, their real power comes in
showing us the relationships between classes in the

ArcGIS object model



Chapter 11 — Navigating object
model diagrams

e The following slides appeared in a slideshow entitled
Getting Started with ArcObjects, presented at the 2009
ESRI User Conference held on July 13 -17, 2009 in San
Diego, CA in Technical Workshops lead by Toni Fisher,
Ken Smith and Patrisha Wells:

http://proceedings.esri.com/dvd/uc/2009/uc/tws/workshops/tw 195.pdf

* I’ve Included their Diagrams section here because It does
an excellent job of illustrating how the ArcGIS object
model diagrams make use of UML

* | little Googling leads me to believe that a lot of this
material was originally developed by Robert Burke (the
author of our textbook)
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Object Model Diagrams

 Road maps to the ArcObjects classes
* Help you write code

« Based on UML — Unified Modeling Language
— Symbols show relationships, connections, properties, and methods

o > 70 libraries
« > 110 posters

UC2009 Tech Workshops 6




Where do you get the diagrams?

* Install the ArcObjects developer Kit
— C:\Program Files\ArcGIS\DeveloperKit\Diagrams\*PDF

® H el p 8 Adobe Reader - [ArcMap Object Model[1].pdF] -1O] x|

) File Edit view Document Tools Window Help =151 x|
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Navigating the help: Carto library, diagram, and classes

r

@ ms-help://ESRI.EDNv9. 3/esriCarto/CartoObjectModel. pdf - EDN_Header - Microsoft Document Explorer |Z||E|[Z|
File Edit Miew Toaols  ‘Window  Help

3 Back. ) |#] W A" @HowDoI - O Search |3 Index €3 Contents | |Help Favorites =) " 43
Cantents = 0 X ms-help://ESR...bjectModel.pdf |
Filkered by URL: ms-help:)/ESRI EDMS, 3 estiCarko CartoObjectMadel, pdf

(oot Ui D zini®® [ o) o
.S

[=)- Building solutions with ArcaIS Engine using \MET
What's new at 9,37

Tips For using the installed ArcGIS MET SDKs
Query for kopics about, .

Getting starked

Wisual Studio Integration Tools

Programming with MET

Wiorking with ArcGIS components

Licensing your solukion

Deploying vaur salukion

Tools

General reference
ArcObjects library reference
Understanding the ArcObjects library reference
ESRI.ArcGIS. ADF
ESRI. ArciaIS, ADF, Conneckion
3DAnalysk
Animaktion
Arcweb
Carta
Creerview
[=)- ESRI. ArcGIS,. Carka
Carto Namespace Contents
Carko Mamespace Object Model Diagram
Interfaces
Classes

@Cuntents L%Index I:|HEI|:| Favorites

Ready

=

o E-E-E-E-E-E
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@ IIII 1 & | 100% |+

Carto’s Map class with lots of symbols
The symbols help you write code

IMap

|[EasicMap

[BasicMap2

esriDisplay |ConnectionFPointContainer
esriDisplay. 1DisplayAdmin
esnlisplay. |DisplayEvents
IGraphicsContainer
IGraphicsContainerSelect
ILayeriMasking

ILevelMasking

IMapAdmin

IMapAdmin2

IMapAdmind

IMapAdmind

IMapBookmarks
IMapBookmarks2

IMapCache
IMapGeographicTransformations

esrisystem.|Persist
esrisystem. IPersistSiream
IDynamicMapEvents

(DynamicMapEvents)
IDvnamichMap

IMap : IUnknown

B ActweGraphcslayer: [Layer

B AnnotationEngine: |&AnnotateMap

— Arealfinbersst: [Envel

B— Bamers (pEedent |[Envelopel:
BarrierCollection

B— BasicEraphicsLayer: [GraphicsLayer

Bl ClipBorder: |Border

- CIipGEn:mEtlE IGeometry

B8 Cescription: String

BB Distancelnits: esrilngs

Bl Sxpandsd: Boolean

B0 FeatureSelecton: 1Sef=cion

B sFramed: Boolean

B— Layer {in Index: Longl ILayer

B— LayerCount: Lon

B— Layers (m uid: LI, in recursive: Boolean &
‘EnumlLayesr

BB MapScale: Double

B— MapSumcund [m Index: Long): IMapSwrround

B— MapSumoundCount: Long

Bl MapUnits: esrllnids

B Mams: String

Bl FefersnceScale: Double

B— SelzctionCount Long

B0 SpatialReference: |SpatialReference

- SFa.ﬁaIHeferen:t-Ln" ed: Boolean

B Us=Symbollevels: Boolean

. 9199 $9999999775777598l . S

-#— Addlaysr (in Layer ILa.Eﬁr:

-4— Addlayers (in Layers: |Enumlayer, m
autohrrangs: Boolean)

-4— AddMapSurround o MapSurmound:
MapSurround)

-— ClearLayers

-— ClearMapSurmounds

-4— (ClearSslecton

-— Computelistance (in pt: [Point, in p2: [Point):
Ciouble

-a— CreateMapSurround {in clsid: IUID. n
optionalSiyle; IMapSumound):
fMapSurround

UC2009 Tech Workshops




The twelve UML Symbols

- Relationships A

e Classes
Abstract CoClass
AN
-1

» Properties and methods

-3
-

4_
A\

UC2009 Tech Workshops 10




UML symbols

e Association

G

UC2009 Tech Workshops i




UML symbols

o Multiplicity

== Farm l

G

UC2009 Tech Workshops 12




UML symbols

o Multiplicity

== Farm l

Nest .
S\

UC2009 Tech Workshops 118




UML symbols

e Creates a

== Farm l

- )

UC2009 Tech Workshops 14




UML symbols

* |[s composed of

== Farm l

-

UC2009 Tech Workshops 15




UML symbols

IS a type of

== Farm l

-

UC2009 Tech Workshops 16




UML class symbols: Abstract class

« 2D and not shaded
* Objects can not be created from It

Bird
Abstract

UC2009 Tech Workshops 17




UML class symbols: Abstract class

* Holds properties and methods that subclasses inherit

Bird
Abstract

UC2009 Tech Workshops 18




UML class symbols: CoClass

3D and shaded

* YOoU create objects out of them
— Declare a variable
— Instantiate an object using the New keyword

Bird B Farm
Abstract CoClass

A

=
CocClass

UC2009 Tech Workshops 19




UML class symbols: Class

» Other classes create or return these objects

* You write code with another object to create or get
—You can’t create an egg without a chicken
—You can’t get a wing without an chicken

A

-
¢- === CoClass

Bird
Abstract e FA'M CoClass l

UC2009 Tech Workshops




UML property symbols

 Read and write property
—These are attributes stored about the object
—You can either get or set these properties

Chicken

BE Age
Bl Color
B8 Nome

UC2009 Tech Workshops 21




UML property symbols

 Read only property
— Left half barbell symbol
—You can get this property’s value
— But you can’t change it

Chicken
Bl Age
Bl Color
B8 Nome
B Wing(side)

UC2009 Tech Workshops
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UML property symbols

« Write only property
— Right half barbell symbol
— Usually an edit property or like a password
—You can change the value, but you can’t get it

Chicken
Bl Age
B Color
Bl Nome
B Wing(side)
Password

UC2009 Tech Workshops

23




Property values

 Each property holds a value
 The values are of a certain type: Number, string, date, Boolean, object

 The type appears to the right of the property name
— Property name, a colon, and type
— Name: String - means that the Name property holds a text string
— The Wing property holds Wing objects

Chicken

BHE Age: Integer

Bl Color: String

Bl Name: String

B Wing(side): Wing
Password: String

UC2009 Tech Workshops 24




UML method symbol

* Method
— Arrow symbol
— Methods are actions the object can perform
— Sometimes called behaviors

Chicken

UC2009 Tech Workshops 75




Methods return values

 You write code to run a method
e Some methods return a value, some don’t

e The value’s type appears to the right of the method
— Method, colon, and type of its return value
— LayEgg: Egg - the LayEgg method returns an egg object
— The Fly method returns nething

Chicken

<+ LayEgg: Egg
<+ Fly

UC2009 Tech Workshops 26




Reading diagrams

» Classes are rectangles
e Classes have properties and methods

« Get neighboring or connected objects
pLayer = pMap.Layer(0)

Map (data frame)

Bl Layer (index): ILayer

<+ AddLayer (ILayer)

Table of Contents

= £# San Diego City Map
= Fire Hydrants

—

e

= Wiater Lines

|
5 @
1

S Air Photo.jpg
RGE

M Fed: Band_1
I Green: Band_2

N EBlue: Band 3
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Chapter 11 — Navigating object model diagrams:
Reading object model diagrams

Class Diagram AbstractClass
Ke InterfaceA O—— Interface of interest | I
y (Optional)InterfaceB  O— |
Type inheritance
I I
CoClass Instantiation
InterfaceD O—— o *
InterfaceB o— | Interface of interest Composition
< Class
InterfaceG O— | Interface of interest
InterfaceM eo—
(=classname=)Interface0 e
Special Interfaces Association 1.7 Muitiplicity
(Optional) represents interfaces that are
inherited by some subclasses but not all, C—— Inbound Interface
The subclasses list the optional -
i i " &—— Outbound Interface enumeration
interfaces they implement. firstvalue - firstEnumeration
(Instance) reprasents interfaces that are Interface key secondValus - secondEnumeration
only on specific instances of the class. m— Properly Get
—i groper?; Put
{<classname>) indicates the name of 2 :Fgg Err_t\ff gL?tJ!?;nRefer ance Structure key <=Struct=>
the helper class required to support this - firstMember. Type
event interface in Visual Basic. -4 Method secondMember: Type

David Tenenbaum — EEOS 472 — UMass Boston



Chapter 11 — Navigating object model diagrams:
Abstract classes

e Abstract classes are
symbolized by a 2-D
gray box

e They are neither
Instantiable (using the
New keyword) nor are
they creatable (by using
requests to other classes)

* They define general
Interfaces for subclasses

/ StyleGallery in

TOCView

IComPropertySheetEvents o——

IComPropertySheetEvents : IlUnknown

[ActiveViewEvents O—

- OnApply

IContentsView O—

IContentsView : IUnknown

*

m=m Contextltern: Variant
W h\ind: lgtLE HANDLE
ng

W N

—IP ssEve tEII
- 5 Idedltm\
-l Showlin BI
m Visible: EII

Styles

-— Activ n paren H-ﬂ. d OLE_HANDLE
D tII'\-'ID ent)
-I—AddTSIchI ( It 1: Variant)
-a— Deactivate

-I—Rfr'eh n lte

) Vartant)
< RemoveFromSeieciediiems (i ltem: Van

|DocumentEvents O—

_1;

TOCCatalogView

TOCDisplayView

TOCSelectionView

David Tenenbaum — EEOS 472 — UMass Boston




Chapter 11 — Navigating object model diagrams:

CoCl

e CoClasses are symbolized
by a 3-D gray box
e They are instantiable,
using the New keyword,
e.g.:
Dim pMap as IMap
Set pMap = New Map
e They are creatable, e.g.:
Dim pMap as IMap

Set pMap =
pMxDocument.FocusMap

aSSeS

IMap

IBasicMap
IConnectionPointContainer
IDisplayAdmin
IDisplayEvents
|GraphicsContainer
|IGraphicsContainerselect
IMapBarriers
IMapBookmarks
MapGeographicTransformations
IPersist

IPersistStream
IRelationshipClassCollection
|SelectionEvents
|StandaloneTableCollection
ITableCollection
ITransformEvents
ViewManager

Map

[

IMap : IUnknown

m=0 ActiveGraphicsLayer: ILayer

-0 AnnotationEngine: lAnnotateMap

-l AreaCfinterest IEnvelope

m— Bamiers (pExtent: IEnvelope):
IBarrierCollection

m=— BasicGraphicsLayer: |GraphicsLayer

B=E ClipBorder: |Border

m=-m ClipGeometry. |[Geometry

Bl Description: String

=l DistanceUnits: esrilnits

B8 Expanded: Boolean

-0 FeatureSelaction: 1Selection

B8 IsFramed: Boolean

B— Layer (in Index: Long): ILayer

B— LayerCount: Long

B— Layers (in UID: IUID, in recursive: Boolean).
IEnumLayer

B8 MapScale: Double

B MapSurround {in Index: Long): IMapSurround

B MapSurroundCount: Long

m=-m NapUnits: esrilnits

m—-m MName: String

m=m FeferenceScale; Double

m— SeleciionCount; Long

B=0 SpatialReference: |SpatialReference

m=-m SpatialReferencelocked: Boolean

Bl UseSymbolLevels: Boolean

[ARRARRRARARRARAN

-4— AddLayer (in Layer: ILayer)

-4— AddLayers (in Layers: IEnumLayer, in
autoArrange: Boolean)

-a— AddMapSurround {in MapSurround:
IMapSurround)

David Tenenbaum — EEOS 472 — UMass Boston




Chapter 11 — Navigating object model diagrams:
Classes

« (Classes are symbolized by
a 3-D white box

e They are not instantiable
(you cannot make one
using the New keyword)

e They are creatable, you
must obtain instances |
from other objects, e.g.: | ...

Dim pNewRow as IRow

Set pNewRow =
pTable.CreateRow

David Tenenbaum — EEOS 472 — UMass Boston



Chapter 11 — Navigating object model diagrams:
Relationships between classes

e Iscomposed of
e Creates a(n) —
* Multiplicity <
e AsSsociation <

Is a type of \

Bird

Abstract

Farm
CoClass

Chicken

CoClass

¢

Nest
Class

David Tenenbaum — EEOS 472 — UMass Boston



Getting layers

Chapter 11 provides two exercises to help you get
familiar with using the ArcGIS object model diagrams,
navigating from object to object to get from the ones you
have to the ones you need

The first exercise Is about getting layers, a common task
If you are working with map documents

Recall from Chapter 10 that we can always count on
having the Application object and an MxDocument
object to start with when you work in ArcMap

In the exercise, you’ll start with the MxDocument and
navigate from that to the layers, finding the path in the
object model diagram, and writing code based on it



Creating and assigning colors

e The second Chapter 11 exercise gives you some practice
In changing the symbolization of a map by modifying the
colors of map elements in a layout

e Once again, you will start with objects that you have
from the outset, and use object model diagrams to find a
way to get the objects that you want, so you can change
their properties and use their methods

* While these exercises will give you exposure to some
commonly useful objects, the key here is the skill you are
developing; the ability to use an object model diagram
to find the relationships you need so you can use them
In your code to do what you need to do!



Chapter 12 — Making tools

* Reporting coordinates
e Drawing graphics
e Using TypeOf statments



Chapter 12 — Making tools

« On multiple occasions earlier in the course, it has been
mentioned that tools in ArcGIS are different from
buttons

e This Is obvious even from the user’s point of view:
Clicking on a button causes ArcGIS to do something
Immediately, whereas clicking on a tool changes the
appearance of the cursor ... and then the user then use
the mouse to control the cursor to use the tool to do
something

* As abudding ArcGIS programmer, you probably can
guess that developing the code for a tool iIs going to be
more complicated than it is for a button



Chapter 12 — Making tools

e The key procedure for a button is the code associated
with its click event

« But for a tool, which the user can interact with in a
number of ways, there are many more events to code

« And beyond the number of events, developing a tool
requires you to have a broader understanding of a
variety of objects (maps, layers, geometry like points that
specify the position of the cursor)

— Hopefully you are becoming familiar with these many objects
and even if you are not ...

— Hopefully you now know how to use the UML object model
diagrams to find out the things you need to know

David Tenenbaum — EEOS 472 — UMass Boston



Reporting coordinates

e Tools have a MouseMove event procedure that runs
whenever the user moves the cursor with the tool selected

 This procedure takes four arguments, that the user
specifies by using the mouse:
— button As Long
— shift as Long
— X As Long
— y As Long

e Each of these Integers Is a value that represents some
part of the mouse state: Button and shift reflect whether
the button or shift key Is depressed, x and y report the
position In pixels of the mouse pointer



Reporting coordinates

 With the button and shift variables, If Then statements
can be used to create appropriate code for the various
permutations

 Further events like MouseDown and MouseUp respond
to pressing or releasing the mouse button

* Note that the x, vy reported here are pixel positions In the
map display which (of course) are not in geographic
coordinates ... but fortunately, we can navigate through
the object model to find the appropriate objects,
Interfaces and properties to get the position of the map
pointer in geographic coordinates



Reporting coordinates

e The MxDocument
class has a property
CurrentLocation on
Its IMxDocument
Interface

e That property will
provide the position
of the mouse pointer
In geographic
coordinates using
the IPoint interface

MxDocument

IMxDocument O—

IMxDocument : IUnknown

B— ActivatedView: |ActiveView

B ActiveView: |ActiveView

B— ActiveViewCommand: ICommand

B— ContentsView (in Index: Long): IContentsView

B— ContentsViewCount: Long

B Contextltem: [Unknown

B CurrentContentsView: IContentsView

Bl CurrentLocation: IPoint

Bl DefaultColor (in Type:
esriMxDefaultColorTypes): IColor

B DefaultTextFont: IFontDisp

B DefaultTextFontSize: IFontSize

—#l DelayUpdateContents: Boolean

B— FocusMap: IMap

B— Maps: IMaps

m— OperationStack: IOperationStack

B—] Pagelayout: IPagelLayout

Bl RelativePaths: Boolean

B— SearchTolerance: Double

Bl SearchTolerancePixels: Long

B— Selectedltem: [Unknown

B— SelectedLayer: ILayer

B— StyleGallery: IStyleGallery

B— TableProperties: ITableProperties

-4— AddLayer (in Layer: ILayer)

-4— CanlnsertObject (pEnabled: Boolean)
-4— [nsertObject

-4— UpdateContents

David Tenenbaum — EEOS 472 — UMass Boston



Reporting coordinates

e \We can search the developer
help and find that the IPoint
Interface 1s available on the
Point coclass, and can thus
obtain the geographic location
of the mouse pointer with:

Dim pMxDoc As IMxDocument
Set pMxDoc = ThisDocument
Dim pPoint As IPoiInt

Set pPoint =

IPoint

|Geometry2
IHitTest
IMAware
|Persist
IPersistStream
IPointIDAware
IProximityOperator
IRelational Operator
ITopological Operatar
|IConstructPoint
ITransform2D
[Transfarm3D
|ZAware
|Geometry3
|Geometryd

pMxDoc.CurrentLocation

IConstructPoint2

Point
O—— [Point : IGeometry
B8 [D: Long
B=-E M: Double
B X Double
G m—E Y Double
C— | == 7: Double
C— | -— Compare (in pOtherPoint: IPoint) : Long
O— | == ConstrainAngle (canstraintAngle: Double,
O Anchor: IPoint, allowOpposite: Boolean)
4= (ConstrainDistance (constraintRadius: Double,
o, Anchor: IPoint)
O— | <= PutCoords (in X: Double, in ¥: Doublg)
(O~ | <#— QueryCoords {out X: Double, out Y: Double)
C—
(O—— IConstructPoint : IUnknown
O—
(O— | == ConstructAlong {curve; ICurve, Extension:
esriSegmen%éxtension, Distance: Double,
Oo— asRatio: Boolean) )
0O 4= ConstructAngleBisector (from: [Point, through:
|Point, to: IPoint, Distance: Double,
C— useAcuteAngle: Boolean)

-4— ConstructAngleDistance %):'IPoint: inAngle:
Double, Distance: Double

-#— ConstructAnglelntersection (p1: IPoint,
angle1: Double, p2: IPoint, angle2: Double)

-a— (ConstructDeflection (baseLine: ILine,
Distance: Double, inAngle: Doukle)

-4— ConstructDeflectionintersection éhaseLine:
ILine, StartAngle: Double, EndAngle:
Double, OnRightSide: Boolean)

-~ ConstructOﬁsetE?curve: ICurve, Extension:
esnSegmentExtension, Distance: Double,
asRatic: Boolean, Offset: Double)

-4— ConstructParallel (Segment: ISegment
Extension: esriSegmentExtension, Start:
|Point, Distance: Double)

<= ConstructPerpendicular (base: [Segment,
Extension: esriSegmentExtension, p:
|Point, Distance: Double,
bUselLineOrientation: Boolean)

= ConstructThreePointResection (point1: IPoint,
angleP 1P2: Double, point2: IPaint,
angleP2P3: Double, point3: IPoint, out
arcAngle: Double)

Or—

IConstructPoint2 : IConstructPoint

-a— Constructdverage (Points: IPointCollection,
aftribute Type: esriGeometryAttributes)
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Reporting coordinates

o If we want to report the coordinates to the user, we can
use the status bar at the bottom of the ArcMap window:

Application Templates
|Application O—— IApplication : IDispatch ITemplates ©—— ITemplates : IUnknown
m=m Caption: String -
B3 CurrentTool: ICommandliem m— Count Long _ o
‘ m— Document; IDocument W— Item {in Index: Long) : String
B— hWnd: Long
B— Name: String
(m— StatusBar: 15tatusBar |
B— Templaies: [Templaies
m— VBE: Object
m=m ‘isible: Boolean
g FindExtensionByCLSID (in ExtensionCLIID:
IUID) : IExtension
-4— FindExtensionByName (in extensionMName:
String) : IExtension
-4— [sDialogVisible (in di_anF?I Dr Long) © Boolean StatusBar
-4— LockCustomization (in Fassword: String, in
custFiltar: ICustomizationFilter) O IStatusBar : lUnknown
== MewDocument (in selectTemplate: Boolean, |StatusBar - - -
in templatePath: String) — I';ﬂe-ssagll_e {in pane: Long) - String]
== OpenDocument (in Path: String) m—-m ~anes: Long
= FrintDocument B— ProgressAnimation: lAnimationProgressor
- PrintPreview — D_rogressEar: |StepProgressar
-u— RefreshWindow m—a VisiDle: Boolean
-4— SaveAsDocument (in saveAsPath: String, in - —
saveAsCopy: Boolean) _ -— H:gg;ggggggg}mat'm
-a— SaveDocument (in saveAsPath: String) - SlauD d < Animation fin plavAnim:
= ShowDialog (in dialoglD: Long, in hShow: - 3é'og|°§arﬁf nimation {in piayanim:
Varant) - Vari . .
- Shut%rc',a“r,]n' ariant -— Shng‘r_ogress.;«glmag?n {lr]1 Message: String,
fryrmiondinm - String) in animation - 3iring
= UnlockCustomization (in Password: String) = ShowProgressBar (in Message: String, in min-
Long, in max: Long, in Step: Long, in
- - oneFanel; Boolean)
ndowl'v’lanager | IDockableWindowManager : IUnknown - StepProgressBar
-4— GetDockableWindow (in dockWnd: IUID):
IDockableWindow
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Drawing graphics

 [|f you have produced a few maps in ArcGlIS, you
probably know that in a map it is often useful to
supplement the geographic data derived from layers with a
few graphics

 In the second exercise for Chapter 12, you will write some
code to place graphics on a map where the user clicks

|t will be useful to us to know a little about the classes
assoclated with graphics so you can understand how to
go about developing this capability in ArcGIS VBA code

— You will notice an emerging theme here: Navigating the object
model to find what we need Is the key to being able to build
what we want to build



Drawing graphics

» Graphics belong to an abstract
class called Element

» Element, has two abstract
subclasses (FrameElement &
GraphicElement)

 We are Interested In
GraphicElement, which in
turn has coclasses under it
named MarkerElement,
LineElement,
PolygonElement, and
TextElement

|
Element

IElement C—H

IElement : IUnknown

IBoundsProperties
IClone

1T

Bl Geometry: 1Geometry
B=l | ocked: Boolean
B— SelectionTracker: 13electionTracker

-4 Activate (in Display: IDisplay)

-4— Deactivate

= [raw (in Display: IDisplay, in trackCancel:
ITrackCancel)

-g=— HitTest (in X: Double, in ¥ Double, in
Tolerance: Double): Boolean

= (CueryBounds {in Display: IDisplay, in
Bounds: IEnvelope)

-#— QueryOutline {in Display: IDisplay, in Qutline:
IPalygon)

|ElementProperties2

IElementProperties2 : IUnknown

IElementProperties

IPersistStream

B-E AutoTransform: Boolean
W=l CustomProperty: Variant
Bl Name: String
=8 ReferenceScale: Double
Bl Type: Sfring

IPropertySupport

-4— CanRotate: Boolean

o_
o_
IPersist O—
D_
o_
O_

ITransform2D

ITransform2D : IUnknown

-i— Move (dx: Double, dy: Double)

- MoveVector (v: ILing)

-4— Rotate (Origin: IPeint, RotationAngle: Double)

= Scale (Origin: IPoint, sx: Double, sy: Double)

-#— Transform {Direction: esriTransformDirection,
Transformation: ITransformation)

|

GraphicElement

|GraphicElement O——

IGraphicElement : IUnknown

B0 SpatialReference: 1SpatialReference

A
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Drawing graphics

e Note that the abstract element
class has a Geometry property

e This means that geometry
objects (like points, lines, and
polygons) are associated with
elements (MarkerElements,
LineElements, and
PolygonElements respectively)

* We thus can create appropriate
geometry objects (like points)
and use them to position
marker elements on a map

IElement O—
|IBoundsProperties O—

Element
IElement : IUnknown

B Geometry: IGeometr\;
B=l | ocke: d Boolea

IClone © m— SelectionTracker: ISelectionTracker
4—*\t {DpIyIDpIy
-4— De=a
d—Daw[DlyIDly n trackCa
[TrackCancel)
- HitTes {XD ble, in Y: Double
Toler: DbI)BI
- (Jue ryE! d DprIDpr
Bounds: [Envelo
- Que r:.fOtI [DpIyIDpIy n Outlin
alygon
IElementProperties2  O— |ElementPrope

IElementProperties O—
IPersist O—
IPersistStream O—

IPropertySupport ©O—

ITransform2D ©——

ITransform2D : IUnkno

-— Mo (dD ble, dy: Double)

4—r\.-1 tor{ IL)

-1—F€tt Origin IP Rtt:\ngbI)
d—SI[Og I t x: Double, sy Do bl)
-— Tra esT nsformDirectio

(Dire
T f t IT nsformation)

i

GraphicElement

|GraphicElement O——

IGraphicElement : IUnknown

B0 SpatialReference: 1SpatialReference

A
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Drawing graphics

» Adding a graphictoa _____
Map is done through e, a ="

Search Results

7 Library | Class | Member
e a S . esriCarto & |GraphicsContainer
. esri3DAnalyst & |GraphicsContainer3D

. esriCarto & |GraphicsContainerProperty

I G ra h i CSCO ntai n e r W esriCarto 2 |GraphicsContainerSelect
p Classes Members of 'IGraphicsContainer’

& IGPVariable llggAddElement |
- & |GPVariableManager =2 AddElements
I nter ace 2 IGPVariant == BringForward
& IGPVariantType =& BringToFront
B IGPVersioninfo =2 DeleteAllElements
& IGPVersioninfos =@ DeleteElement
2 IGPVirtualTableDomain =2 FindFrame
® n Ce a e & IGPWorkspaceDomain =2 GetElementOrder
1 21 IGPXYDomain =% LocateElements
- & IGPXYDomainType =@ LocateElementsByEnvelope
2 IGPZDomain =2 MoveElementFromGroup
re res I n g e ap 2 IGPZDomainType =2 MoveElementToGroup
2 |GradientFillSymbol =2 Next
- 21 1Graph == PutElementOrder
& |GraphicAttributeDashType =2 Reset
Causes I O re raW B |GraphicAttributeEnumType == SendBackward
& IGraphicAttributes =2 SendToBack
- - - & |GraphicAttribute Type =2 |UpdateElement
& |GraphicAttribute TypeUsinglJ
I Se I nC u I ng e &1 |GraphicElement
] & |GraphicElements
- - &1 |GraphicsComposite
2 GraphicsContainer
graphics assoclated = oo .

Sub AddElement(Element As |IElement, zorder As Long) ~
Member of esriCarto IGraphicsContainer

with it (see the text :
for detalls)
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A Shortcut for Querylnterface

« Up until this point, when we have wanted to switch
Interfaces (also known as the QuerylInterface operation),
we have had two use two extra lines of code, e.g.:

Dim pMap as IMap Here we have an MxDocument, and we
Set pMap = pMxDoc.FocusMap get the IMap interface from FocusMap

Dim pGraphics As IGraphicsContalner | Queryinterface to switch from
Set pGraphics = pMap IMap to IGraphicsContainer

 [tis possible to do this in two lines instead, by declaring
the interface we need from the outset, and allowing VBA
to make the interface switch for us:

Dim pGraphics As IGraphicsContainer
Set pGraphics = pMxDoc.FocusMap
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Using TypeOf statements

e Once you have developed your tool for drawing graphics
at rescue sites in the Map View in Exercise 12B, we have
a problem:

— This tool would not work properly in the Layout View, which
does not operate in geographic units
* We need a way to distinguish between Map and Layout
Views to turn the tool on and off appropriately, and we
explore this in Exercise 12C, using TypeOf statements

 In this example, and in a diverse set of other situations
where having an object of the wrong type would break
our code (and return a type mismatch error), we can use
TypeOf (which returns TRUE or FALSE) to check if an
object is the required type



Next Topic:

Using existing commands
and adding layers



