VB File I/O

FreeFile: Get an available file number
FreeFile filenumber “Integer: 1~255

Open: enable 1/0 to a file

Open filename For mod [Access access] As filenumber
-  Moaod

e ASCII: Append, Input, Output

e Binary: Random, Binary
— Access

e Shared, Lock Read, Lock Write, and Lock Read Write

Write/Read
— ASCIl Mode
. Print/Write, Input
— Binary Mode
o Put, Get

Close
—  Close filenumber
— Close [All]

Write/Read

* Binary
— Put [#]filenumber, [rechnumber], varname
— Get [#]filenumber, [recnumber], varname

* ASCII

— Write #filenumber, [outputlist]
Write #1, "Hello World", 234 ' Write comma-delimited data.
Write #1, ' Write blank line, i.e., insert a newline char.

— Print #filenumber, [outputlist]
Print #1, "Zone 1"; Tab ; "Zone 2" ' Print in two print zones.
Print #1, "Hello" ; " " ; "World" ' Separate strings with space.
Print #1, Spc(5) ; "5 leading spaces "' Print five leading spaces.
Print #1, Tab(10) ; "Hello" ' Print word at column 10.

— Input #filenumber, varlist
Input #1, MyString, MyNumber ' Read data into two variables.

“Write #” puts delimiters and quotation marks in the output.




Example

Dim MyString, MyNumber
Open "TESTFILE" For Input As #1 ' Open file for input.

Do While Not EOF(1) ' Loop until end of file.
Input #1, MyString, MyNumber ' Read data into two variables.
Debug.Print MyString, MyNumber ' Print data to the Immediate window.

Loop

Close #1 ' Close file.

Random Access Example

Type Record ' Define user-defined type.
ID As Integer
Name As String * 20

End Type
Dim MyRecord As Record, Position ' Declare variables.

' Open sample file for random access.

Open "TESTFILE" For Random As #1 Len = Len(MyRecord)
' Read the sample file using the Get statement.

Position = 3 ' Define record number.

Get #1, Position, MyRecord ' Read third record.

Close #1 ' Close file.




ArcObjects

Project - Project =
References - Project

—- % Normal (Normal.mxt) available References:
=125 ArcMap Objects
ThisDacumert v Wisual Basic For Applications ”~ Cancel
=5 Madules 4 Ira z . Chject
utomation
ArclD | Hormal Browse...
= @ | ESRI ArcMap Object Library
-5 ArcMap Objects | Micrasoft Yisual Basic for Applications Extensibility 5. J
ThisDocument w|ESRI System Object Library
- w|ESRI SystemlUI Object Library Pricrity
23 Forms w| ESRI Geometry Object Library Help
UserForml | ESRI Display Obiject Library J
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B Class1 ¢ IS
-3 Refarencas
ﬁ Reference to Mormal. mxt ESRI Framework Ohject Library

Location:  C:\Program Files!ArcaIS\comiestiFramework. olb

Language: Standard

Objects & Variables

» Variables and variable types
Dim response As Integer

* Objects and classes
Dim d1 As Dog ‘declare an obj variable that could refer to an object
Set d1 = New Dog ‘point the obj variable to a new object
‘(or Dim d1 As New Dog), but never Dim anything as New
d1.Name = “Sparky”

Dog
d2.Bark

=a Name: String

- Bark

» d1is an object instantiated using Dog class
(Dog class is defined in the Dog class module)




Types of Classes

» A CoClass (concrete class) can directly create
COM objects by declaring a new object (e.g.,
FeatureClass).

» An abstract class cannot be used to create new
objects but is a specification for instances of
subclasses (through type inheritance) (e.qg.,
GeoDataset)

» A Class cannot directly create objects, but
objects of this class can be created as a
property of another class or instantiated by
objects from another class (e.g.,
EnuminvalidObject in data conversion)

Examples of Classes

Abstract Class Animal
Coclass Elephant Giraffe
Elephant
IElephant O——{ s—a TuskLengih: Integer
-4— Trumpet

IAnimal O—— =—m Age: Integer
#—m Name: String

-4— Sleep




Types of Relationships (1)

« Associations represent relationships between classes.

They have

defined multiplicities at both ends (i.e., how many instances of one

class can be associated with the other class.)
— 1-0ne and only one (if none shown, '1" is implied)
— 0..1-Zeroorone

M..N - From M to N (positive integers)

* or 0..* - From zero to any positive integer

1..* - From one to any positive integer

IField O
KClone O

GeometryDef

IGeometryDel Oy 1

IClone 0— (»
—

Fields

IFields O] IFiekds : Rink: R
IClone O—

Types of Relationships (2)

* Composition is a relationship
in which objects from the ‘'whole’
class control the lifetime of
objects from the 'part’ class (i.e.,
Map and FeaturelLayer classes).

* Type inheritance defines
specialized (sub)classes of

Application

MxDocument

objects which share properties [
and methods with the Feature-
Layer

Raster-| | TIN-
Layer | | Layer

superclass and have additional
hronerties and methods




Types of Relationships (3)

* Instantiation specifies that one object from
one class has a method with which it creates
an object from another class.

» An N-ary association (Aggregation)
specifies that more than two classes are
associated. A diamond is placed at the
intersection of the association branches.

QueryFilterf- ——,

— — P SelectionSet

Table |-—--!

Class Diagram AbstraciClass
InterfaceA ©O— Interface of interest
Key (Optional)

CoClass

InterfaceB O—

InterfaceD O——
InterfaceB O—

Interface of interest Composition

? Type inheritance

Instantiation

InterfaceG  O—
InterfaceM &—
(=classname=)Interface0 &—

Class

Interface of interest

Association

O—— Inbound Interface

®—— Outbound Interface

Interface key

®— Property Get

— Progerty Put

= Property Get/Put

—O Property Put by Reference

-4 Method

1. Multiplicity

enumeration
firstValue - firstEnumeration
secondValue - secondEnumeration

Structure key

firstMember: Type
secondMember: Type




COM (Component Object Model)

A framework enables software components to
communicate

Works on Microsoft Windows OS

Developers then could create re-usable software
components (binary codes)

Component objects always access other component
objects through interface pointers (to preserve
encapsulation of COM objects)

ArcObijects follows COM architecture
.NET is a newer framework and complement to COM.

Interface

An interface represents a set of externally
visible/accessible operations or properties.

One would never work directly with objects in ArcObjects.

Interfaces can be either inbound or outbound. An
inbound interface is the most common kind, the client
makes calls to functions within the interface contained on
an object. An outbound interface is one where the object
makes calls to the client, a technique analogous to the
traditional callback mechanism.




Using a component through an interface

Elephant

|IElephant =& TuskLength: Integer
-4— Trumpet

IAnimal O—— =—am Age: Integer
#-m Mame: String

-4— Sleep

Dim pE As IAnimal

Set pE = New Elephant
pE.Name = “Dumbo”
pE.Sleep

Set pE = Nothing

Querylnterface

Elephant

D|m pA AS IAn|ma| |Elephant 0—1:—-Tuskl_eng|n: Integer

-#— Trumpset

Set pA = New Elephant iauima o—fwa e imes

pA.Name = “Dumbo” " o Name Sing
pA.Sleep

Dim pE As IElephant
Set pE =pA ‘Ql
pE.Trumpet




Querylnterface: TypeOf

IE
Dim pA As lIAnimal
Set pA = New Elephant

If TypeOf pA Is Elephant Then MsgB
If TypeOf pA Is IAnimal Then MsgBo

Elephant
lephant =@ TuskLengih: Integer

-a— Trumpel
IAnimal (H B8 Age: Integer

#—a Name: Siring
-4— Sleep

ox “I'm an elephant”
X “I have an IAnimal interface”

If TypeOf pA Is IElephant Then MsgBox “I have an IElephant interface”

GxDialog Coclass

. . . 1GxSe
Dim pGxDialog As IGxDialog

Set pGxDialog = New GxDialog

Dim pFilter As IGxObjectFilter
Set pFilter = New GxFilterFiles

Dim pGxObject As IEnumGxObject
Dim bObjectSelected As Boolean IGxObjectFil
With pGxDialog

AllowMultiSelect = False

.ButtonCaption = "Select"

.Title = "Select Input File"

Set .ObjectFilter = pFilter

bObjectSelected = .DoModalOpen _

(ThisDocument.Parent.nWnd, pGxObject)

End With

|GxObjectFilter O—

GxDialog

IGxDialog : IlUnknown

IGxDlan% o—
lectionEvents O—
—a AllowMultiSelect: Boolean
—a ButionCaption: String

m— FinalLocation: IGxOI(:)gecl
m— InteralCatalog: |GxCatalog
m—a Name: String

m=0 ObjectFilter’ IGxObjectFilter
—a Rememberl ocation: Boolean
m— ReplacingObject: Boolean
—a StartingLocation: Variant
=g Title: String

—— DoModalOpen (in parentWindow:
E_HANDLE, out Selection:
IEnUMGXCbject): Boolean
- DoModalSave {in parentWindow:
OLE_HANDLEY: Boolean

terCollection O— iGx0 ilter ion : IUnk

-— AddFiIterrgn Filter: IGxObjectFilter, in
defaultFilter: Boolean)
-4— RemoveAllFilters

GxObjectFilter

IGXObjectFilter : IUnknown

m— Description: String
B=— Name: String

— CanChooseObject (in Object: IGxObject,
result: esriDoubleClickResult): Boolean

-4— CanDisplayObject (in Object: IGxObject) -
Boolean

-4— CansaveObject (in Location: 1GxObject, in
newObjectName: String,
objectAlreadyExists: Boolean) : Boolean

A




GxObjectFilter

T

ey,
B

IIIIIIIIIII IIIIIIIII]I IIIIIIIIIIII

GxFiIlaanie‘l’ypol GuFilterDatasets GuFiltarContainers
( [ - (0 U] ' o o
GxFiIlaanlnrnclnnn G):Fllnrﬁamulanalauu GnFIIanusonaneodauhaun
L e e L B e e T R R R .
‘GuFilterFiles GuFilterLayors GuFilterPGDBFeatureClasses
LI T R I R LI T
‘GuFilterPointFeatureClassos GuFilterPolygonFeatureClasses GuFilterPGDBFeatureDatasats
I B R LI R (I
GxFilterRasterDatasets GxFilterSpatialReferences GxFilterPGDBTables
(R R - (R R R R R
GxFilterTablesAndFeatureClasses GxFilterTINDatasets GxFilterSDEFeatureClasses
LI T | LI R [ R R ]
GuFilterWorkspaces GuFilterDatasets AndLayers GuFilterSDEFeatureDatasets
[ (R (R
lasses GxFilterSDETables
() L | ()
‘GuFilterCoverageAnnotationClasses GuFilterTables GuFilterAnnotationFeatureClasses
() () (|
GuFiltarPolylineFeatureClasses GuFilterCadDrawingDatasats GuFilterDimensionFeatureClasses
" . )
HatrvaType 0~ GuFilterTextFiles GuFilterGeoDatasets GxFilterRelationshipClasses
(0
GxFilterGeometricNetworks

Private Sub cmbSelectinput_Click() Exam p I e

Dim pGxDialog As IGxDialog
Set pGxDialog = New GxDialog

Dim pGxObject As IEnumGxObject
Dim bObjectSelected As Boolean

Dim pFilter As IGxObjectFilter
Set pFilter = New GxFilterFiles

'initialize and open mini browser
With pGxDialog

AllowMultiSelect = False

.ButtonCaption = "Select"

.Title = "Select Input File"

Set .ObjectFilter = pFilter

bObjectSelected = .DoModalOpen(ThisDocument.Parent.hWnd, pGxObject)
End With

If bObjectSelected = False Then Exit Sub

‘display the selected dataset to ArcMap

Dim pGxDataFile As IGxFile

Set pGxDataFile = pGxObject.Next

txtinput. Text = pGxDataFile.Path

cmbViewlnput.Visible = True

If Len(Trim(txtOutput.Text)) > 0 Then cmbSort.Enabled = True Else cmbSort.Enabled = False
End Sub




ArcObijects Object Model Diagrams

ArcMap/ArcCatalog GUI

 Macros — Public Subs in Modules
e Menus — Commands & UlControls
» UlControls
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Types of UlControls

UlButton Control:
« To start, end, or interrupt an action or series of actions.

UITool Control:
« To perform some type of interaction with the display. You can respond to
mouse and key events.

UlComboBox Control:
¢ |t combines the features of a text box and a list box. A UIComboBoxControl
provides a set of choices from which a selection can be made.

UIEditBox Control:
« To display information entered by the user.

Test Toolbar

By @ @ =1

» Application and ThisDocument Objects

= Week3_Filel0.mxd - ArcMap - Arclnfo

File Edit W¥iew Insert Selection Tools Window Help

b= ES B 2l {';1:30,122 - ﬁ@amk‘? @Q:
z B
SF= Layers
= BTSRoads_Select
= City_Boundaries
[
Display | Source | Selection 20| @0 4 jJ
Draving v K O~ A~ [ig] Avial ~f0 - B 7 U Av S~

F332593,109 870085, 442 Feet
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ArcMap Application & MxDocument

» Application & ThisDocument Objects: preset Application

variables that ArcGIS provides.

Dim pMxDoc As IMxDocument
Set pMxDoc = ThisDocument
pMxDoc.ActiveView.Refresh

Dim pMap As IMap
Set pMap = pMxDoc.FocusMap

Dim pFLayer As IFeatureLayer
Set pFLayer = New FeatureLayer

Set pFLayer.FeatureClass = pGxDataSet.Dataset

pMap.ClearLayers
pMap.AddLayer pFLayer

MxDocument

Layer

-

Feature- | |Raster-| | TIN-

Layer Layer | |Layer

Map Interface
(ArcMap Object Model.pdf)

=
o

p

IMap O—

IMap : IUnknown

®-0 ActiveGraphicsLayer: |Layer
®-0 AnnctationEngine: IAnnotateMap

Barriers (pExtent: |EI‘IVE?UPE:J.
|BarrierCollection

BasicGraphicsLayer: IGraphicsLayer

ClipBorder: |Border

CIipGeometrE IGeometry

Description: String

DistancelUnits: esriUnits

Expanded: Boolean

FeatureSelection: 1Selection

IsFramed: Boolean

Laye;éin Index: Long): ILayer

LayerCount: Lcmd;

La)[fErs{in UID: IWJID, in recursive: Boolean):

numLager

MapScale: Double

MapSurround (in Index: Long): IMapSurround
MapSurroundCount: Long

MapUnits: esriUnits

Name: String

ReferenceScale: Double
SelectionCount: Long
SpatialReference: |SpatialReference
SpatialReferencelocked: Boolean
UseSymbolLevels: Boolean

LIETIIITTD TTTIRILLLIT 1

-%— AddLayer (in Layer: \Laé(er)
-4— Addlayers (in Layers: |[EnumLayer, in
autcArrange: Boolean)

-a— AddMapSurround {in MapSurround
IMapSurround)

ClearLayers

ClearMapSurrounds

ClearSelection

ComputeDistance (in p1: IPoint, in p2: IPoint)
Double

CreateMapSurround (in CLSID: IUID, in
optionalStyle: IMapSurround):
IMapSurround

DelayDrawing (in delay: Boolean)

DelayEvents (in delay: Boolean)

DeleteLayer (in Layer: ILayer)

DeleteMapSurround (in MapSurround:
IMapSurround)

GetPageSize (out widthinches: Double, out
heightinches: Double)

MoveLayer (in Layer: ILayer, in tolndex: Long)

RecalcFullExtent

SelectByShape (in Shape: |Geometry, in env:
|SelectionEnvironment, in justOne:
Boolean)

SelectFeature (in Layer: ILayer, in Feature
IFeature)

SetPageSize (in widthinches: Double, in
heightinches: Double)

Ty
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ArcObjects Datasets

WorkspaceFactory
Dim pWkspFactory As IWorkspaceFactory T
Set pWkspFactory = New ShapefileWorkspaceFactory i
¥
Dim pWksp As IFeatureWorkspace Workspace
Set pWksp = pWkspFactory.OpenFromFile(“C:\temp\data”,0) 1.*

Dim pFClass As IFeatureClass
Set pFClass = pWksp.OpenFeatureClass(“streets”)

I

GeoDataset Table

[

Feature-
Dataset

Raster-
Dataset

WorkspaceFactory Interface
(Geodatabase Object Model 1.pdf)

IWorkspaceFactory O—

WorkspaceFactory

IWorkspaceFactory : IlUnknown

m— WorkspaceDescription (in plural: Boolean):
string
W= \jorkspaceType: esriWorkspaceType

-4— ContainsWorkspace (in parentDirectory:
String, in fileNames: IFileNames): Boolean

-#— Copy (in WorkspaceName: I'WorkspaceMName,

in destinationFolder: String, out
workspaceNameCopy: IWorkspaceName):
Boolean

-s— Create (in pareniDirectory: String, in Name:
String, in ConnectionProperties:
IPropertySet, in hWnd: OLE_HANDLE)
IWorkspaceName

~#— GeiClasslD: IUID

-4— GetWorkspaceName (in parentDirectory
String, in fileNames: IFileNames):
IWorkspaceName

= |s\Workspace (in FileName: String): Boolean

- Move (in WorkspaceName:
I'WorkspaceMName, in destinationFolder
String): Boolean

-4— Open (in ConnecticnProperties: IPropertySet
in hWwnd: OLE_HANDLE): IWorkspace

-#— OpenFromFile {in FileName: String, in h'Wnd:
OLE_HANDLE): IWorkspace

-4— ReadConnecticnPropertiesFromFile (in
FileName: String): IPropertySet
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