CHAPTER 8

GEOMETRK RQUTNES
AVENUE W RAPS

hischapter contains Avenue Wrapsthat enablethe programmer to (a) createand/or
retrieve geometric features such points, multipoints, linesand polygons, and (b) to
intersect, merge or union two feature shapes. These Avenue Wraps include the

following:

> avaClassM ake
> avAsList

> avAsList?

> avAsList3

’ avAsPolygon

> avClean

> avCirdeMakexyY
) avHasvi

» avHasZ

) avlntersects

To create afeature object from apoint list,
asper Figure8-1

To createalist containing the points that
compriseafeatureobject, asper Figure8-2

To createalist containing the points that
compriseafeatureobject, asper Figure8-3

To createalist containing the points that
compriseageometry object, asper Figure 8-3

To convert input into polygon geometry

To verify and enforce the correctness of a shape

Tocreateacirclefrom the coordinates of its
center and itsradius

To check if ageometry object hasa Z attribute

To check if ageometry object hasa Z attribute

To check if two shapes intersect each other
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Avenue Wraps

avlswithin

avMuultipointM ake

avPIAsList

avPlAsList2

avPIFindVertex

avPIGet3Pt

avPIModify

avPointl DM ake
avPointM ake
avPointMMake
avPointSetID
avPointSetM

avPointSetZ

avPointZMake

avPolygonM ake

avPolygonM ake2

avPolyline2Pt

To check if one shapeiswithin aspecified
distance of another shape

To createamultipoint object from alist of points

To createapoint list from ageometry object,
asper Figure8-2

To createapoint list from ageometry object,
asper Figure8-1

Tofindthevertex of amulti-point, lineor
polygon, as per Figure 8-1, closest to alocation

To get three pointsfrom apoint list for a
specificpart in afeature, asper Figure8-1

Tomodify aspecificpartinapoint list,
asper Figure8-1

To create apoint object with an ID value
To create apoint object from coordinates
To create apoint object with aM value
Toassign an ID to apoint object
Toassign aM valueto a point object

To assign aZ value to a point object

To create apoint object with aZ value

To create apolygon object from a point list
asper Figure8-2

To create apolygon object from a point list
asper Figure8-1

To create atwo-point polyline from coordinates

830

814

88

89

89

810

§11

814

815

815

816

816

817

817

818

818

819




Chapter 8 Geometric Routines Avenue Wraps 8-3

’ avPolylineM ake To createapolyline object from apoint list 819
asper Figure8-2

’ avPolylineM ake2 To createapolyline object from apoint list 819
asper Figure8-1

’ avRectM akedPt To create a polygon given the coordinates of 820
thefour corners comprising therectangle

’ avRectM akeXY To create a polygon given the coordinates of 821
two opposite corners of a rectangle

’ avReturnArea To get the area of a geometry 824

’ avRetur nCenter To get the centroid of a geometry 824

’ avReturnDifference To subtract one shape from another shape to 829
form anew shape

’ avReturnintersection  Tointersect two shapes to form a new shape 829

’ avReturnLength To get the length of a geometry 825

’ avReturnMerged To merge two shapes to form a new shape 830

’ avReturnUnion To union two shapes to form a new shape 831

’ avSplit To split a shape using a second shape as a 831
splitter

’ avUnion To union two or more geometry objectsto 832

form anew geometry object

’ GetShape To create alist containing the coordinates of 812
the pointsthat comprise afeature

’ SampleCode Code exampleson how to perform various 833
shape editing operations

The source listing of each of the above Avenue Wraps may be found in Appendix D of this
publication.
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8.1 General Geometric Avenue Wraps GEIl ERAL
GEOMETRY

8.1.1 SubroutineavaClassM ake

Thissubroutineenabl estheprogrammer tocreateapoint, polylineor polygon

typegeometry object given acollection of points(shapelist) andthedesired

object type (aClass). In using this subroutine, note the following:

1 The given argument aClass specifies the desired object type, and its
numeric value indicates the following object type to be created:

11 for PolyLineM
12for PolyLineZ
13 for PolygonM
14 for PolygonZ
15for PointM
16for PointZ
17for MultiPointM
18for MultiPointZ

31for PolyLineM and PolyLineZ

32 for PolygonM and PolygonZ
33for PointM and PointZ

34for MultiPointM and Multi PointZ
41for PolyLine

42 for Polygon

43for Point

44for MultiPoint

2 Thegivenargument shapel.istisacollection comprised of thefollowing
items.  nParts/ nPoints/ xPt/yPt/ zPt/ mPt/ idPt
where  nParts/ nPoints/ idPt are declared as long integer numbers
denoting the number of parts, number of pointsin a part and
identification number of apoint,
and: xPt/yPt/zPt / mPt are declared as double precision floating
numbersdenoting thex, y and z coordinates, and themeasure

of apoint.

3 Asanexampleof thecomposition of theshapel.ist collection, consider
a multi-point, polyline or polygon comprised of three parts, the first
havingthreepoints, thesecond twopointsandthethirdtwopoints. The

i Part1

3 (Number of Parts)
3 (Number of Pointsin Part 1)

x11 x12 x13
yil y12 y13
z11 z12 z13
mll m12 m13

idPt11 idPt12 idPt13

Part2 Part 3 i

2 (Pointsin Part 2)

2 (Pointsin Part 3)

x22 x31 x32
y22 y31l y32
z22 z31 z32
m22 m31 m32

idPt22 1 idPt31 idPt32

Figure 8-1 Composition of Sample shapelList Collection - avaClassMake
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GEN ERAL contentsof shapel ist wouldthenbeasshownin Figure8-1, withthefirst
GEOMETRY suffix indicating the part, and the second i ndi cating the point number.

The corresponding Avenue request is:
Thereis no corresponding Avenue request.

Thecall tothisAvenue Wrapis:

avaC hssMake Call avaClassMake(aClass, shapeList, theFeat)
GVEN: aClass = thetype of special feature. See Note 1 above.
shapelist = thelist of points comprising the feature
RETURN: theFeat = the special feature

The given and returned variables should be declared wherefirst called as:
Dim aClass As Integer

Dim shapeList As New Collection

Dim theFeat As IPoint, IMultiPoint, IPolyline, or IPolygon

8.1.2 SubroutineavAsList
Thissubroutineenablesthe programmer to createacoll ection of pointsthat
compriseapoint, polyline, polygon or multi-point usingthel Featur einter-
face. The composition of the resultant collection (shapelist) is shown in
Figure8-2, whichrepresentsacollection of collectionsof points, each of last
said collectionsrepresenting a part of the specified feature (theFeature).

The corresponding Avenue request is:
shapelList = theFeature.AsList

Thecall tothisAvenue Wrap is:
1ivAsl it CallavAsList(theFeature, shapeList)

GVEN:  theFeature = feature to be processed
RETURN: shapel ist = the shape'slist of list of points
The given and returned variables should be declared wherefirst called as:

Dim theFeature AsIFeature
Dim shapeList As New Collection
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GEN ERAL
List of List of Pointsfor all Partscomprising the Feature GEOQMETRY
Collection of Collection of Collection of
Pointsof Part 1 Pointsof Part 2 Pointsof Part 3
Pointl Point2 Point3 Pointl  Point 2 Pointl  Point 2
Figure 8-2 Composition of Sample shapeList Collection - avAsList
8.1.3 SubroutineavAsList2
Thissubroutineenablesthe programmer to createacoll ection of pointsthat
comprise a polyline or polygon feature. The composition of the resultant
collection (shapelList) isshownin Figure8-3(a).
The corresponding Avenue request is:
Thereis no corresponding Avenue request.
Thecall tothisAvenue Wrap is:
CallavAsList2(theFeature, shapeList) ivAsL Bt2

GVEN:  theFeature = feature to be processed
RETURN: shapelist = the shape's list of points and/or parts

The given and returned variables should be declared wherefirst called as:
Dim theFeature As IFeature
Dim shapeList As New Collection

i/ Part1 Part2 Part3 i
3 (Number of Parts)

3 (Number of Pointsin Part 1) 2 (Pointsin Part 2) 2 (Pointsin Part 3)

Point 1J7 Point ZJ Point 3 Point 1J7 Point 2 Point 1J Point 2

Figure 8-3(a) Composition of Sample shapeList Collection - avaClassMake
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GEN ERAL 8.1.4 SubroutineavAsList3

GEOMETRY Thissubroutineenablesthe programmer to createacoll ection of pointsthat
comprise a polyline or polygon geometry object. The composition of the
resultant collection (shapelist) isshownin Figure8-3(a).

The corresponding Avenue request is:
Thereis no corresponding Avenue request.

Thecall tothisAvenue Wrap is:
ivAsL Bt3 CallavAsList3(theGeometry, shapeList)

GVEN:  theGeometry = feature to be processed
RETURN: shapel ist = the shape's list of points and/or parts

The given and returned variables should be declared wherefirst called as:
Dim theGeometry AslGeometry
Dim shapeList As New Collection

8.1.5 SubroutineavPlAsList
Thissubroutineenablestheprogrammer tocreateacoll ection of pointsfrom
ageometry object. The composition of theresultant collection (shapeList)
isshownin Figure8-2. Thisroutinecan beused for point, polyline, polygon
and multi-point features. Thissubroutineisidentical toavAsList except that
is operates on an |Geometry object rather than an | Feature object.

The corresponding Avenue request is:
shapeList = pFeatureGeom.AsList

Thecall tothisAvenue Wrap is:
1WPRsl Bt CallavPIAsList(pFeatureGeom, shapeList)

GIVEN:  pFestureGeom = geometry object to be processed
RETURN: shapel ist = list of list of points comprising the geometry
The given and returned variables should be declared wherefirst called as:

Dim pFeatureGeom AslGeometry
Dim shapeList As New Collection
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8.1.6 SubroutineavPlAsList2 GEN ERAL
Thissubroutineenablestheprogrammer tocreateacoll ection of pointsfrom GEOMETRY
ageometry object. The composition of theresultant collection (shapelList)
isshowninFigure8-1. Thisroutinecan beused for point, polyline, polygon
and multi-point features.

The corresponding Avenue request is:
Thereis no corresponding Avenue request.

Thecall tothisAvenue Wrapis:

CallavPIlAsList2(theLine, shapeList) 1ivVPRSL s2
GVEN:  thelLine = geometry object to be processed
RETURN: shapelist = list of points comprising the geometry

The given and returned variabl es should be declared wherefirst called as:
Dim theLine AsIGeometry
Dim shapeList As New Collection

8.1.7 SubroutineavPIFindVertex
This subroutine enables the programmer to find the vertex within amulti-
point, polyline or polygon feature that matches a given location or is the
closest to a given location.

The corresponding Avenue request is:
Thereis no corresponding Avenue request.

Thecall tothisAvenue Wrapis:
Call avPIFindVertex(ipmode, elmntList, X, Y, thePart, thePt) avPLFINdV ertex

GVEN:  ipmode = the mode of operation
0: find thefirst vertex matching alocation
1: find the vertex closest to alocation

emntLigt = list of pointscomprisingthefeature, seeFigure
81
XY = coordinates of the location nearest which a

vertex isto be compared with

RETURN: thePart = thepart of thepolyline. Part numbersbegin at
zero(0), not one(1)
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GEN ERAL thePt = the sequential point number (startingat 1) in
GEOMETRY thepart (thePart) nearest tothegiven location
X.Y).

The given and returned variabl es should be declared wherefirst called as:
Dim ipmode As Integer

Dim elmntList As New Collection

Dim X, Y As Double

Dim thePart, thePt As Long

8.1.8 SubroutineavPIGet3Pt
This subroutine enables the programmer to get the coordinates of three
points from a specific part in aspecified collection of afeature point. The
composition of thegiven point collection (shapelList) isasshown in Figure
8.1. TheAvenueWrap avPIAsList2 may beusedtoextract thiscollectionif
it isnot known by any other means.

The corresponding Avenue request is:
Thereis no corresponding Avenue request.

Thecall tothisAvenue Wrap is:

1vPLGet3Pt Call avPIGet3Pt(shapeList, thePart, X1, Y1, XM, YM, X2, Y2)
GIVEN:  shapelist = list of points comprising the feature
thePart = thepart of thepolyline. Part numbersbegin at

zero(0), not one(1)

RETURN: X1,Y1 = start point coordinates of part
XM, YM = mid point coordinates of part
X2,Y2 = end point coordinates of part

The given and returned variabl es should be declared wherefirst called as:
Dim shapeList As New Collection

Dim thePart As Long

Dim X1, Y1, XM, YM, X2, Y2 As Double
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8.1.9 SubroutineavPIM odify GEl ERAL
This subroutine enables the programmer to modify a specific part in a GEOMETRY
specified collection of a feature. The composition of the given point
collection (shapeLigt) isasshowninFigure8.1. TheAvenueWrapavPIAsList2
may be used to extract thiscollection if it isnot known by any other means.
In using this subroutine, note thefollowing:

1 Thenew collection to be created (newList) does not replace the given
collection Shapeligt. Shapel istremainsunchanged. ToreplaceShapel ist
with newList use the CopyList Avenue Wrap.

2 This subroutine has no effect on the graphic representation of the
feature.

The corresponding Avenue request is:
Thereis no corresponding Avenue request.

Thecall tothisAvenue Wrap is:
CallavPIModify(ipmode, shapeList, thePart, iPt, X, Y, Z, newList) ivPMol 1

GIVEN:  ipmode = mode of operation. Numeric valueto denote:
0 = change coordinates of given point iPt
1 =insert new point after given point i Pt
2 = deletegiven point

shapelist = list of points comprising thefeature

thePart = thepart of thepolyline. Part numbersbegin at
zero(0), not one(1)

iPt = point number (starting at 1) in the part to be

processed. If itisO, then thelast point in the
part will be processed.
XY,z = coordinates of the new point

RETURN: newList = new list of points comprising thefeature

The given and returned variabl es should be declared wherefirst called as:
Dim ipmode As Integer

Dim shapeListAs New Collection

Dim thePart, iPt As Long

Dim X, Y, Z As Double

Dim newList As New Collection
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GEN ERAL 8.1.10 SubroutineGetShape

GEOMETRY Thissubroutineenabl esthe programmer to obtain information describinga
feature, which consists of (a) the feature type, (b) a list containing the
coordinates of the points that comprise a feature and (c) the length of the
feature.

The corresponding Avenue request is:
Thereis no corresponding Avenue request.

Thecall tothisAvenue Wrap is:
GetShape Call GetShape(emntTheme, e mntRecrd, _
shapeType, shapelist, shapeDist)

GIVEN:  dmntTheme = themeof thefeature
dmntRecrd = shape'slist of points and/or parts

RETURN: shapeType = shape type enumerator
shapelist = shape'slist of points and/or parts
shapeDist = ArcView length of the shapein map units

The given and returned variables should be declared wherefirst called as:
Dim elmntTheme As Variant

Dim elmntRecrd As Long

Dim shapeType AsesriGeometryType

Dim shapeList As New Collection

Dim shapeDist As Double
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8.2 Geometric Feature Creation Avenue Wraps GEOMETRL
FEATURE

Theroutinesin thissection createthegeometricattributesthat comprisetheindicated CREATI

geometric featureonly. They do not createthe graphic representation of thefeature.

8.2.1 FunctionavAsPolygon
This function enables the programmer to change an 1Unknown polygon
interfaceinto an | Geometry polygon interface.

The corresponding Avenue request is:
Thereis no corresponding Avenue request.

Thecall tothisAvenue Wrap is:

SetthePolygon=avAsPolygon(plnput) avAsPolygon
GVEN:  plnput = the IlUnknown polygon interface to be con-
verted

RETURN: thePolygon = thelGeometry polygon interface

The given and returned variabl es should be declared wherefirst called as:
Dim plnput As lUnknown
Dim thePolygon As IGeometry

8.2.2 FunctionavCircleMakeXY
Thisfunction enabl estheprogrammer tocreateacirclegiven thecoordinates
of its center and itsradius.

The corresponding Avenue request is:

theCircle = Circle.Make (aPoint, aRadius)
accepts asinput an object (aPoint) rather than the X and Y coordinates of
the center point

Thecall tothisAvenue Wrapis:

Set theCircle = avCircleMakeXY (xPt, yPt, rad) avC irckMa keXY
GVEN:  xPt,yPt = X andY coordinates of the circle's center
rad = radiusof thecircle

RETURN: theCircle = the curve feature
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GEOMETRE Thegiven and returned variables should be declared wherefirst called as:
FEATURE Dim xPt, yPt, rad As Double
CREATKO

Dim theCircle AsICurve

8.2.3 FunctionavMultipointM ake
Thisfunction enablestheprogrammer to createamultipoint object fromalist
of points.

The corresponding Avenue request is:
theMultiPoint = MultiPoint.Make (aPntList)

Thecall tothisAvenue Wrap is:
avM ulth ointd 3 ke Set theMultiPoint = avMultipointMake(aPntList)

GVEN:  aPntList = list of point (IPoint) objects
RETURN: theMultiPoint = themultipointfeature

The given and returned variables should be declared wherefirst called as:
Dim aPntList As New Collection
Dim theMultiPoint As IMultipoint

8.24 FunctionavPointlDM ake
This function enables the programmer to create apoint given its X and Y
coordinates and assign a user-specified 1D value to the point.

The corresponding Avenue request is:
Thereis no corresponding Avenue request.

Thecall tothisAvenue Wrap is:

avPontDMa ke Set thePoint = avPointIDMake(xPt, yPt, anID)
GVEN: xR = X coordinate of point
yPt =Y coordinate of point
anlD = ID value to be assigned to the point
RETURN: thePoint = the point feature

The given and returned variabl es should be declared wherefirst called as:
Dim xPt As Double, yPt As Double, anID As Long
Dim thePoint As IPoint
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8.2.5 FunctionavPointM ake GEOMETRE
This function enables the programmer to create a point given its X and Y FEATURE
coordinates. CREATIOI

The corresponding Avenue request is:
thePoint = Point.Make (xPt, yPt)

Thecall tothisAvenue Wrap is:

Set thePoint = avPointMake(xPt, yPt) avPontlike
GVEN: xP = X coordinate of point
yPt =Y coordinate of point
RETURN: thePoint = the point feature

The given and returned variabl es should be declared wherefirst called as:
Dim xPt, yPt As Double
Dim thePoint As IPoint

8.26 FunctionavPointMMake
This function enables the programmer to create apoint given its X and Y
coordinates and assign a user-specified M value to the point.

The corresponding Avenue request is:
thePoint = PointM.Make (xPt, yPt, anM)

Thecall tothisAvenue Wrap is:

Set thePoint = avPointMMake(xPt, yPt, aniD) avPontM Make
GVEN:  xP = X coordinate of point
yPt =Y coordinate of point
anM = M value to be assigned to the point
RETURN: thePoint = the point feature

The given and returned variabl es should be declared wherefirst called as:
Dim xPt As Double, yPt As Double, anM As Double
Dim thePoint As IPoint
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GEOMETRE 8.2.7 FunctionavPointSetID
FEATURE Thisfunction enablesthe programmer toassign auser-specified 1D valueto
CREATOI

apoint object. Notethat thegiven point object ismodified by thisprocedure.

The corresponding Avenue request is:
Thereis no corresponding Avenue request.

Thecall tothisAvenue Wrap is:

1vPontSetD SetthePoint = avPointSetID(thePoint, anID)
GVEN:  thePoint = the point feature to be modified
anlD = ID value to be assigned to the point
RETURN: thePoint = themodified point feature

The given and returned variabl es should be declared wherefirst called as:
Dim thePoint As IPoint
Dim anID As Long

8.2.8 FunctionavPointSetM
Thisfunction enablesthe programmer to assign auser-specified M valueto
apoint object. Notethat thegiven point objectismodified by thisprocedure.

The corresponding Avenue request is:
thePoint.SetM (anM)

Thecall tothisAvenue Wrapis:

1vPontSeti Set thePoint = avPointSetM(thePoint, anM)
GIVEN:  thePoint = the point feature to be modified
anM = M value to be assigned to the point
RETURN: thePoint = themodified point feature

The given and returned variables should be declared wherefirst called as:
Dim thePoint As IPoint
Dim anM As Double
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8.2.9 FunctionavPointSetZ GEOMETRL
Thisfunction enablesthe programmer to assign a user-specified Z valueto FEATURE
CREATOI

apoint object. Notethat thegiven point objectismodified by thisprocedure.

The corresponding Avenue request is:
thePoint.SetZ (anz)

Thecall tothisAvenue Wrap is:

SetthePoint =avPointSetZ(thePoint, anZ) 1vPontSetZ
GVEN:  thePoint = the point feature to be modified
anZ = Z value to be assigned to the point
RETURN: thePoint = themodified point feature

The given and returned variabl es should be declared wherefirst called as:
Dim thePoint As IPoint
Dim anZ As Double

8.2.10 FunctionavPointZMake
Thisfunction enablestheprogrammer tocreatea3D point givenitsX, Y and
Z coordinates.

The corresponding Avenue request is:
thePoint = PointZ.Make (xPt, yPt, zPt)

Thecall tothisAvenue Wrap is:

Set thePoint = avPointZMake(xPt, yPt) ivPontZMake
GVEN: xP = X coordinate of point
yPt =Y coordinate of point
zP = Z coordinate of point
RETURN: thePoint = the point feature

The given and returned variables should be declared wherefirst called as:
Dim xPt As Double, yPt As Double, zPt As Double
Dim thePoint As IPoint
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GEOMETRE
FEATURE
CREATO

avPolygonMa ke

avPolygonM a ke2

8.2.11

8.2.12

Function avPolygonM ake

Thisfunction enabl estheprogrammer tocreateapol ygon object fromagiven
collection of points, which collectioniscomposed asper Figure8-2. Thelast
point of said collection may or may not bearepetition of thefirst point. If it
isnat, the function will forceaclosureto thefirst point.

The corresponding Avenue request is:
thePolygon =Polygon.Make(shapeList)

Thecall tothisAvenue Wrap is:
Set thePolygon =avPolygonMake(shapeList)

GIVEN:  shapelist = thelist of list of pointscomprising thepolygon
RETURN: thePolygon = the polygon object feature

The given and returned variables should be declared wherefirst called as:
Dim shapeList As New Collection
Dim thePolygon As IPolygon

Function avPolygonM ake2

Thisfunction enabl estheprogrammer tocreateapol ygon object fromagiven
collection of points, which collectioniscomposed asper Figure8-1. Thelast
point of said collection may or may not bearepetition of thefirst point. If it
isnat, the function will forceaclosureto thefirst point.

The corresponding Avenue request is:
Thereis no corresponding Avenue request.

Thecall tothisAvenue Wrapis:
Set thePolygon =avPolygonMake?2(shapeList)

GIVEN:  shapelist = thelist of points comprising the polygon
RETURN: thePolygon = the polygon object feature
The given and returned variables should be declared wherefirst called as:

Dim shapeList As New Collection
Dim thePolygon As IPolygon
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8.2.13 FunctionavPolylineM ake GEOMETRE
Thisfunction enablestheprogrammer tocreateapol ylineobject fromagiven FEATURE
CREATO

collection of points, which collection iscomposed asper Figure 8-2.

The corresponding Avenue request is:
theLine = Polyline.Make(shapeList)

Thecall tothisAvenue Wrap is:

Set theLine = avPolylineMake(shapeList) avPolylneMa ke
GIVEN:  shapelist = thelist of points comprising the polygon
RETURN: theline = the polylinefeature

The given and returned variables should be declared wherefirst called as:
Dim shapeList As New Collection
Dim theLine As IPolyline

8.2.14 FunctionavPolylineM ake2
Thisfunction enablestheprogrammer tocreateapolylineobject fromagiven
collection of points, which collection iscomposed asper Figure 8-1.

The corresponding Avenue request is:
Thereis no corresponding Avenue request.

Thecall tothisAvenue Wrap is:

Set theLine = avPolylineMake2(shapeList) avPolylineM a ke2
GIVEN:  shapelist = thelist of points comprising the polygon
RETURN: theline = thepolylinefeature

The given and returned variabl es should be declared wherefirst called as:
Dim shapeList As New Collection
Dim theLine As IPolyline

8.2.15 FunctionavPolyline2Pt
Thisfunction enablesthe programmer to create a polyline given the X and
Y coordinates of two points.

The corresponding Avenue request is:
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GEOMETRE theLine = Polyline.Make({{X1 @ Y1, X2 @ Y2}})
FEATURE
CREATIOI Thecall tothisAvenue Wrapiis:

Set theLine =avPolyline2Pt(X1, Y1, X2, Y2)

GVEN: X1,Y1 = X andY coordinate of the start point
X2,Y2 = X andY coordinate of the end point
avPolylne2Pt RETURN: theline = the polylinefeature

The given and returned variabl es should be declared wherefirst called as:
Dim X1, Y1, X2, Y2 As Double
Dim theLine As IPolyline

8.2.16 FunctionavRectM akedPt
Thisfunction enablesthe programmer to createarectanglegiventhe X and
Y coordinatesfor four cornerswhich comprisetherectangle. Thedirection
in which the corners are specified may be clockwise or counter-clockwise.

The corresponding Avenue request is:
Thereis no corresponding Avenue request.

Thecall tothisAvenue Wrapis:

ivRecti : kedPt Set theRect = avRectMake4Pt(X1, Y1, X2, Y2, X3, Y3, X4, Y4)
GVEN: X1,Y1 = X andY coordinate of corner point 1
X2,Y2 = X andY coordinate of corner point 2
X3,Y3 = X andY coordinate of corner point 3
X4,Y4 = X andY coordinate of corner point 4
RETURN: theRect = therectangle (polygon) feature

The given and returned variabl es should be declared wherefirst called as:
Dim X1, Y1, X2,Y2, X3, Y3, X4, Y4 As Double
Dim theRect As IPolygon
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8.2.17 FunctionavRectM akeXY GEOMETRE
Thisfunction enablesthe programmer to createarectanglegiven the X and FEATURE
CREATKO

Y coordinates of two opposite corners.

The corresponding Avenue request is:
theRect = Rect.MakeXY (X1, Y1, X2,Y2)

Thecall tothisAvenue Wrap is:

Set theRect = avRectMakeXY(X1, Y1, X2, Y2) avRectMa keXY
GVEN: X1,Y1 =X and Y coordinate of the start point of a
diagonal
X2,Y2 =X and Y coordinate of the end point of a
diagonal
RETURN: theRect = therectangle (polygon) feature

The given and returned variables should be declared wherefirst called as:
Dim X1, Y1, X2, Y2 As Double
Dim theRect As IPolygon
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GEOMETRE
FEATURE
CREATO
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8.3 Geometric Attributes Avenue Wraps GEOMETRL
ATTRIBUTES

8.3.1 FunctionavHasM
Thisfunction enablestheprogrammer todetermineif agiven geometry object
hasan M attributeassignedtoit. Thisfunctionwill handlepoint, multipoint,
polyline, polygon and envelope objects.

The corresponding Avenue request is:
Thereis no corresponding Avenue request.

Thecall tothisAvenue Wrap is:

hasM =avHasM(theGeom) avHasM
GVEN:  theGeom = the geometry to be processed
RETURN: hasM = trueif the geometry hasan M value assigned

toit, otherwise, false

The given and returned variabl es should be declared wherefirst called as:
Dim theGeom AsIGeometry
Dim hasM As Boolean

8.3.2 FunctionavHasZ
Thisfunction enablestheprogrammer todetermineif agiven geometry object
hasaZ attributeassignedtoit. Thisfunctionwill handlepoint, multipoint,
polyline, polygon and envelope objects.

The corresponding Avenue request is:
hasZ =aShape.HasZ

Thecall tothisAvenue Wrap is:

hasZ =avHasZ(theGeom) avHasZ
GVEN:  theGeom = the geometry to be processed
RETURN: hasZ = trueif thegeometry hasa Z value assigned to

it, otherwise, false

The given and returned variabl es should be declared wherefirst called as:
Dim theGeom AsIGeometry
Dim hasZ As Boolean
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GEOMETRE 8.3.3 FunctionavReturnArea

ATTRIBJTES Thisfunction enabl estheprogrammer toget theareaof an | Geometry object.
Notethat if aninvalid geometryisspecified, thefunction, avReturnArea, will
returnzero.

The corresponding Avenue request is:
theArea=theGeom.ReturnArea

Thecall tothisAvenue Wrap is:

ivRetumAre; theArea=avReturnArea(theGeom)
GVEN:  theGeom = the geometry to be processed
RETURN: theArea = the area of the geometry

The given and returned variabl es should be declared wherefirst called as:
Dim theGeom AsIGeometry
Dim theArea As Double

8.3.4 FunctionavReturnCenter
Thisfunction enablesthe programmer to get a point object representing the
center of an 1Geometry object. Notethat if an invalid geometry isspecified,
thefunction, avReturnCenter, will return NOTHING.

The corresponding Avenue request is:
theCenter =theGeom.ReturnCenter

Thecall tothisAvenue Wrapis:

ivRetunCenter SettheCenter =avReturnCenter(theGeom)
GVEN:  theGeom = the geometry to be processed
RETURN: theCenter = the centroid of the geometry

The given and returned variables should be declared wherefirst called as:
Dim theGeom AsIGeometry
Dim theCenter As IPoint
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8.3.5 FunctionavReturnLength GEOMETRE

Thisfunction enabl estheprogrammer toget thelength of an | Geometry object ATTRIBJTES

(Iength of aline, perimeter of apolygon or circumferenceof acircle). When

using thisfunction, note the following:

1 For multi-part features, avReturnLength will return the total length,
whichincludesall parts.

2 Ifaninvalid geometry is specified the function, avReturnLength, will
returnzero.

The corresponding Avenue request is:
theLength=theGeom.ReturnLength

Thecall tothisAvenue Wrap is:

theLength=avReturnLength(theGeom) avRetunl ength
GVEN:  theGeom = the geometry to be processed
RETURN: thelLength = the length as described above

The given and returned variables should be declared wherefirst called as:
Dim theGeom AsIGeometry
Dim theLength As Double
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8.4 Geometric Editing Avenue Wraps GEOMETRL

EDING

Reference is made to the functions avReturnintersection, avReturnMerged and

avReturnUnion presented below. Thegeneral operation of and differences between

thesethreefunctionsareidentified below. In perusing them, refer to Figure 8-3(b).

* Allthreeoperateon agiven pair of similar geometry featuretypesof multipoint,
polyline or polygon.

* avReturnintersection returns only those points, line segments or polygon areas
that are common to both given features.

* avReturnMerged returns only those points, line segmentsor polygon areasthat
are not common to both given features.

* avReturnUnionreturnsall points, linesegmentsor polygonsexcept thosethat are
duplicate to both given features.

8.4.1 FunctionavClean
Thisfunction enablesthe programmer to verify and enforcethe correctness
of ashape. In general, this means that duplicate points, vertices and line
segments are removed from the shape.

The corresponding Avenue request is:
CleanShape =aShapel.Clean

Thecall tothisAvenue Wrap is:
Set CleanShape = avClean(aShapel) avClean

GIVEN:  aShapel = shape to be cleaned
RETURN: CleanShape = new shapereflecting the cleaning
The given and returned variables should be declared wherefirst called as:

Dim aShapel AsIGeometry
Dim CleanShape AslGeometry
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GEOMETRE 8.4.2 Functionavlnter sects
EDFKG Thisfunction enablestheprogrammer tocheck whether twoshapesintersect
with each other.

The corresponding Avenue request is:
anintersect =aShapel.Intersects(aShape?2)

Thecall tothisAvenue Wrap is:

1v htersects anintersect=avintersects(aShapel, aShape?2)
GVEN:  aShapel = base shape
aShape? = second shapeintersected with the base shape
RETURN: anintersect = intersection flag of theinput objects. If:

true = shapes intersect, false = they do not

The given and returned variabl es should be declared wherefirst called as:
Dim aShapel As IGeometry, aShape2 As IGeometry
Dim anintersect As Boolean

8.4.3 FunctionavlsWithin
Thisfunction enablesthe programmer to determineif ashape (aShapel) is
within adistance of another shape (aShape?).

The corresponding Avenue request is:
isWithin=aShapel.IsWithin(aShape?2, aDistance)

Thecall tothisAvenue Wrapis:

av BW 1thin isWithin=avIsWithin(aShapel, aShape2, aDistance)
GVEN:  aShapel = geometry object to be checked
aShape? = geometry object aShapel iscompared agai nst
aDistance = distance value
RETURN: iswithin = flagdenatingif aShapelisclosetoaShape?. If:

true=itis, false=itisnot

The given and returned variabl es should be declared wherefirst called as:
Dim aShapel As IGeometry, aShape2 As IGeometry

Dim aDistance As Double

Dim isWithin As Boolean
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8.4.4 FunctionavReturnDifference GEOMETRE
Thisfunction enablestheprogrammer to subtract oneshapefrom another to EDI NG
form anew shape. The portion which is subtracted from the base shapeis
the overlap with the second shape, see Figure8-3(b). If thereisnooverlap,
the shapethat is passed back will be identical to the base shape.

The corresponding Avenue request is:
NewShape =aShapel.ReturnDifference(aShape?)

Thecall tothisAvenue Wrapis:

SetNewShape =avReturnDifference(aShapel, aShape?) ivRetum
D rfErence
GIVEN:  aShapel = base shape
aShape? = second shape whose overlap with the base

shapewill be subtracted from the base shape.
RETURN: NewShape = new shapereflecting the difference, if any

The given and returned variabl es should be declared wherefirst called as:
Dim aShapel As IGeometry, aShape2 As IGeometry
Dim NewShape AsIGeometry

8.4.5 FunctionavReturnlntersection
Thisfunction enablesthe programmer tointersect two shapestoform anew
shape. If theshapesdo not intersect the shape passed back, NewShape, will
be an empty shape. When dealing with polygon shapes make sure the
polygonisdefinedinaclockwisedirection, if not, anintersection may not be
computed. If two polylinesareto beintersected, theresultant shapewill be
apoint or multi-point shape (not the overlap of the two polylines).

The corresponding Avenue request is:
NewShape =aShapel.Returnintersection(aShape?2)

Thecall tothisAvenue Wrapis:

SetNewShape =avReturnintersection(aShapel, aShape?2) ivRetum
htersection
GIVEN:  aShapel = base shape
aShape? = second shape to be intersected with the base
shape

RETURN: NewShape = new shapereflecting theintersection, if any
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EDIKG

The given and returned variables should be declared wherefirst called as:
Dim aShapel As IGeometry, aShape2 As IGeometry
Dim NewShape AsIGeometry

8.4.6

FunctionavReturnMerged

Thisfunction enablestheprogrammer to mergetwo shapestogether toform
anew shape. Refer tothe commentary at the beginning of this section and
to Figure 8-3(b) regarding the given shapes and returned shape of this

Avenue Wrap.
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The corresponding Avenue request is: GEOMETRLE
NewShape =aShapel.ReturnMerged(aShape?2) EDFKG

Thecall tothisAvenue Wrapis:

SetNewShape =avReturnMerged(aShapel, aShape?2) avReturnM erget
GIVEN:  aShapel = base shape
aShape? = second shape merged with the base shape
RETURN: NewShape = new shapereflecting themerging

The given and returned variabl es should be declared wherefirst called as:
Dim aShapel As IGeometry, aShape2 As IGeometry
Dim NewShape AsIGeometry

8.4.7 FunctionavReturnUnion
Thisfunction enablesthe programmer to union two shapestogether toform
anew shape. Refer tothe commentary at the beginning of this section and
toFigures8-3(a) and 8-3(b) regarding thegiven shapesand returned shape
of this Avenue Wrap.

The corresponding Avenue request is:
NewShape =aShapel.ReturnUnion(aShape?)

Thecall tothisAvenue Wrapis:

SetNewShape = avReturnUnion(aShapel, aShape2) 1vRetumUnon
GIVEN:  aShapel = base shape
aShape? = second shapeto be united with the base shape
RETURN: NewShape = new shape reflecting the union

The given and returned variabl es should be declared wherefirst called as:
Dim aShapel As IGeometry, aShape2 As IGeometry
Dim NewShape AsIGeometry

8.4.8 SubroutineavSplit
This function enables the programmer to split a shape (line, polyline or
polygon) using asecond shape (alineor polyline) asasplitter. A collection
of shapes is returned, which may be comprised of two or more shapes,
depending ontheconfiguration of theshapetobesplit and thesplitter shape.
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av Sp lit

avUnion

8.4.9

The corresponding Avenue request is:
shapeList=aShapel.Split(aShape?2)

Thecall tothisAvenue Wrap is:
CallavSplit(aShapel, aShape?2, shapeList)

GVEN:  aShapel = shape to be split
aShape? = shape to be used as the split line
RETURN: shapel ist = list of new shapes created as a result of the

splitting process

The given and returned variabl es should be declared wherefirst called as:
Dim aShapel As IGeometry, aShape2 As IGeometry
Dim shapeList As New Collection

SubroutineavUnion

Thissubroutineenabl estheprogrammer tounion two or moreshapestoform
anew shape. Theprogrammer passesinacollection (list) of geometry objects.
All abjects in the given collection (list) must be of the same type. This
procedurewill handle point, multipoint, polylineand polygon objects.

The corresponding Avenue request is:
Thereis no corresponding Avenue request.

Thecall tothisAvenue Wrapis:
CallavUnion(pMap, geomList, pNewGeom)

GVEN: pMap = map to be processed
geomList = collection of geometry objects to be unioned

RETURN: pNewGeom = new shapereflecting the unioning

The given and returned variables should be declared wherefirst called as:
Dim pMap As IMap

Dim geomList As New Collection

Dim pNewGeom As IGeometry
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8.5 Sample Code for Shape Editing SAMPLE
CODE
The example below demonstrates the use of the shape editing Avenue Wraps
presented in the previous section. Four sampletestsarecarried out: (a) splitting of a
polygon, (b) merging of two polygons, (c) i ntersection of two polygons, and (d) union
of two polygons. To use the sample code bel ow, do the following:

&1 CreateamodulewiththeArcMapVBA Editor andloador key enter thesample
code below.

&2 Go back to ArcMap and, using conventional ArcMap functionality, create
seven polygons and and one polyline. In drawing these features, intersect
the polyline with the first polygon that is drawn, and draw the other six
polygons as three pairs of overlapping polygons.

&3 In drawing the polygons and polyline, following the drawing order shown
bel ow:
(@ thepolygon which isto be split by apolyline,
(b) thepolylineto be used in splitting the polygon,
(c) thetwo polygons to be merged,
(d) the two polygons to be intersected, and
(e) thetwo polygons to be United.

&4 Goback tothe ArcMap Editor and executethemodul ewith the samplecode
by clicking at the p tool. If less then seven features were selected, a
message will be displayed to this effect and the program will terminate, in
which casegoback to Step 3above. 1f morethan seven polygonsaresel ected,
only thefirst seven will be considered. The order of how the features are
processed is based upon the order in which they were created. That iswhy
theorder of featurecreationisimportant. Upon compl etion of each of thefour
tests, a message will be displayed and the resultant shape of the operation
that was performed will be highlighted. At the end of the fourth pass, the
programwill terminate.

&5 If desired, goback to Step 2 above, and repeat thetest by modifying thefigures
that were drawn, and observe the results.
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SAMPLE
CODE

Deck ra tion Di m pMkApp As | MkApplication
Stten ents Di m pnxDoc As | MkDocunent

D m pActiveView As | ActiveVi ew
D m pMap As | Map

Di m sel PG As | Sel ecti onSet

Di msel PL As | Sel ecti onSet
Dimsel P@ist As New Col | ection
Di msel PLIi st As New Col | ection
Dmi Qor As Integer

D m pFeat PG As | Feature

D m pFeat PL As | Feature

D m pGeonPG As | Geonetry

D m pGeonPL As | Geonetry
DmtheQor As String

D m pFeat PGL As | Feature

D m pFeat P As | Feature

D m pGeonPGL As | Geonetry

D m pGeonP& As | Geonetry

D m shapeLi st As New Col | ection
D m mergedPoly As | Geonetry
DmintrsPoly As | Geonetry

D m uni onPoly As | Geonetry
Dmi As Long

Dmpg As | Geonetry

D m pCur GaLyr1 As | G aphi csLayer
D m graPT As | E enent

D m pSynbol As | Synbol
Dmilntrs As Bool ean

Getthe Docu ent Call avGet Acti veDoc(pMApp, pmxDoc, pActiveView, pMap)
and the Polygon

Sekections
Call avGCet Sel ecti on(pmxDoc, “L_Opg”, sel PG
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SAMPLE
CODE
Call avGCet Sel ecti on(pmDoc, “L_Opl”, selPL)
Getthe ODs
Call avGet Sel ectionl Ds(sel PG sel PAist) associtel with
Call avGet Sel ectionl Ds(sel PL, sel PLIist) the sekections
If ((selPAist.Count > 6) And (sel PLIist.Count > 0)) Then
For iCpr =1 To 4
If (iOCpr = 1) Then
Cal | avGetFeature(pnxDoc, “L_Opg”, _ Getthe Features
selPdist.lten(1), pFeatPQ fon the Selkectel
Call avCet Feature(pmDoc, “L_Opl™, _ Collkections
sel PLIist.lten(1), pFeatPL) Br Sp litting
Set pGeonPG = pFeat PG Shape
Set pGeonPL = pFeat PL. Shape
theCpr = “Split”
El se
If (iOpr = 2) Then
Cal | avGet Feature(pnxDoc, “L_Opg”, _ Getthe Features
selPAist.lten(2), pFeatPGl) fon the Sekected
Call avCetFeature(pmDoc, “L_Opg”, _ Collections
selPAist.Itenm(3), pFeatPQ&) r Merging
theQpr = “Merge”
End If




8-36 Avenue Wraps

SAMPLE If (iCpr = 3) Then
CODE Call avCet Feature(pmDoc, “L_Opg”, _

selPAist.lten(4), pFeatPGl)
Getthe Features Cal | avGet Feature(pnmxDoc, “L_Opg”, _
fon the Sekectel sel PAist.ltem5), pFeat PQ)
Collections
Hr htersecting theQor = “Intersect”

End If

If (iOpr = 4) Then
Call avCet Feature(pmDoc, “L_Opg”, _
selPAist.lten(6), pFeatPGl)

Getthe Features Cal | avGet Feature(pnmxDoc, “L_Opg”, _
fon the Sekectel sel Pdist.ltem7), pFeatP&)
Collections _
fr Un bn hg t heQJI‘ = “Uni on”
End If

Set pGeonPGL
Set pGeonP&
End If

pFeat PGl. Shape
pFeat P&. Shape

If (iOCpr = 1) Then
Loopl Call avSplit(pGeonPG pGeonPL, shapeli st)
Sp litz Polygon End If

If (iOpr = 2) Then

Loop 2 Set nergedPol y = avRet ur nMer ged( pGeonPGlL,
Merge Two pGeonPR2)
Polygons Cal |l CreatelList (shapelList)
shapeLi st . Add nergedPol y
End If

If (iOpr = 3) Then

Loop 3 Set intrsPoly = avReturnlntersecti on(pGeonPGlL,
htersect Two pGeonPR2)
Polygons Cal |l CreatelList (shapelList)
shapeLi st. Add intrsPoly
End If

L 4 If (iOpr = 4) Then
00p Set uni onPoly = avRet ur nUni on( pGeonPGlL,

Unobn Two pGeoanZ)
Polygons
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Cal | CreatelList (shapelLi st) SAMPLE
shapeLi st. Add uni onPol y CODE
End I f

I f (shapeList.Count > 0) Then
For i = 1 To shapelLi st. Count

Set pg = shapeList.Ilten{i)

Cal | avSet G aphi csLayer (Nul |, pCurGalLyr1)

Set graPT = avG aphi cShapeMake(“FI LL", pQg)
Set pSynbol = avSynbol Make(*“FILL")
Cal | avSynbol Set Col or (“FILL", pSynbol,
“ RED!)
Cal | avG aphi cSet Synmbol (“FI LL", graPT,
pSynbol )

Cal |l avVi ewAddG aphi c(graPT)

If (iOpr <> 3) Then

MsgBox theQopr + “ operation” + Chr(13) + _ h®m uwser
“Polygon “ + CStr(i) + “ Area = “ + _ 1St the

CStr( avRet urnArea(pg)) results ofthe

El se el itihg p rocess

ilntrs = avlntersects(pGeonPGl, pGeonPRX)

MsgBox theQpr + “ operation” + Chr(13) + _

“Polygon “ + CStr(i) + “ Area = *“ + _
CStr( avReturnArea(pg)) + Chr(13) + _
“Intersection =" + CStr(ilntrs)

End I f

Cal | avRenmoveG aphi c(graPT)
Next
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SAMPLE

CODE
El se

MsgBox theQpr + “ produced no new shapes”
End If
Next

El se
MsgBox “Not enough features sel ected”
End If




