CHAPTER 2

GENERAL COIVERSIO GUDES
AND AVENUE W RAPS

hischapter presentsaset of general syntax guidelinesfor converting ArcView® 3.x
Avenue code to "VB code', and addresses (a) numeric variables and arithmetic

operations, (b) string variablesand manipulationthereof, (c) transcendental and other
intrinsic functions, (d) query of variablesand"I* statements, (€) lists, arraysand collections,

(f) datatypedecl aration, definition and conversion, (g) iterativeoperationssuch as"Do", "For"
and "Whil€" loops, (h) miscellaneousgeneral typesof operations, such asgetting the current
dateand time, system alert sound, and summary of declaration of variables, and (i) the use of
certain Avenue Wraps of general nature, alist of which is presented below and overlesf.

In the section describing the use of the Avenue Wraps, the user will find the Avenue Wrap's
corresponding Avenue request, the description of the input and output (returned) variables,
andvariabledeclaration. Asareminder, kegpinmindthat thevariableswithintheargumentlist
should bedeclared in themodulethat first initializes or definesthese variables.

It was stated in Chapter 1, and it is worth repeating here, that Avenue reguests could be
concatenated, by separating each request with aperiod (.). Avenue Wraps, however, cannot
beconcatenated. Asan example, in Avenuethetworequests, GetFTaband FindField could be
concatenated in asingle statement:

aFi el d = aThene. Get FTab. Fi ndFi el d( aFi el dNane)

However, with Avenue Wraps, each request must appear as a separate statement:
Cal | avCet FTab(pmxDoc, aThene, aFTab, pFeat d ass, pLayer)
aFi el d = aFTab. Fi ndFi el d( aFi el dName)

TheAvenueWrapsof thischapter arelisted bel owin al phabetical order withashort description
and the chapter - page number where afull description may befound.

’ avBagicTrim Toremovefrom agiven string the specified 2-23
leadingand/or trailing characters
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Avenue Wraps

avClone

avExecute

avExecute?

avGeEnwWar

avRemoveDupStrings

CopyLigt

CopyList2

CopyList3

CreateList

Dformat

SortTwoArrays

SortTwoLists

To make anew object by copying an existing
object

To execute asystem level command

To execute asystem level command

Toget thefull path for an environment variable

Toremoveduplicate strings or numbersfrom
alist (collection

To copy anon-object collection into another
non-object collection, andtheninitialize(clear)
theoriginal collection

To copy an object collection into another
object collection, andtheninitialize(clear)
theoriginal collection

To copy anon-object collection into another
non-object collection, leaving theoriginal
collectionunaltered

Tocreateacollection, andinitializeit tobe
an empty collection.

Toformat for output a number according to
aFortran Fa.bformat

To sort up to two different arrays, sorting the
second array based upon the sort of the first

array.

To sort up to two different lists (collections
and not arrays), sorting the second list based
upon the sort of thefirst list.

2-23

2-24

2-25

2-25

2-26

2-26

2-27

2-27

2-28

2-28

2-29

Thesourcelisting of each of theabove AvenueWrapsmay befoundin Appendix D of thisbook.
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2.1 Numbers, Arithmetic Operations and Error Trapping I UMEERS,
ARTHMETC

OPERATIDI'S
Al'D ERROR
TRAPPI G

211 VariableTypesand Declarations
In Avenuethereisnodistinction between typesof numericvariables. InVB
programming, however, thereisadi stinction between wholenumbers(num-
berswith nofractional part - nodecimal point) and floating point numbers
(numberswithfractional part - decimal point), and each oneof themisfurther
classified based upon the precision of theassociated value. Thus, in VB we
have variablesthat may contain:
* Integer numbersthat arestored as 16-hit (2-byte) numbersrangingin
valuefrom-32,768t032,767. Such variablesshould bedeclared as:
Di m t heNunber As I nteger
Note that in some other programming languages, these variables are
referred to as Short integers.
* Longinteger numbersthat arestored assigned 32-hit (4-byte) numbers Note: Declare

ranginginvaluefrom-2,147,483,648t02,147,483,647. Suchvariables FTab and VTab
field index vari-

should be declared as:
_ ablesasLong, for
Di m t heNunber As Long example
»  Singleprecisionfloating point numbersthat arestored as| EEE 32-bit (4- Dimcol AsLong

byte), and ranging in value from -3.402823E38 to -1.401298E-45 for
negative values and from 1.401298E-45 to 3.402823E38 for positive
values. Such variables should be declared as:
D mt heNunber As Single
»  Doubleprecisionfloating point numbersthat arestored as| EEE 64-bit
(8-byte), and ranging in value from -1.79769313486231E308 to -
4.94065645841247E-324for negativeva uesandfrom4.9406564584124 7E-
324101.79769313486232E308for positiveval ues.. Suchvariablesshould
be declared as:
D m t heNunber As Doubl e
When declaring several variables, morethan one variable declaration may
appear onthesameline, for example:
D m t heNunbl As Doubl e, theNunb2 As Doubl e
D mtheNunb3 As Long, theNunmb4 As | nteger

In view of theabove, it isimportant to distinguish between the four number
typeswhen programmingin VB. Thedifferencebetween theshort andlong
integers, and singleand doubl e precisionistheprecision of thenumbersand
memory requirements. Asageneral rule, theAvenueWrapsuselongintegers
for all countersand loop indices, and short integer sfor all others. Asfor
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I UMBERS, floating numbers, Avenue wraps utilizesdouble precision variablesfor all
ARTHMETLC variables associated with geometric related operations. All others are
OPERATIOI' S dependent upon their specific application and need.

Al D ERROR ® P ® P

TRAPPK G

2.1.2 ArithmeticOperations
Thereis no difference between Avenue and VB with regards to the most
common arithmetic notation (symbology of operations) or sequence of
operations, and use of parentheses. Hence, any such code may be ported
directly from Avenueto VB. However, there are some subtledifferences of
which the novice VB programmer should be cognizant. Thesedifferences
pertaintooperators, andtotranscendental and other intrinsicfunctions. The
availableoperatorsin VB comparedtothoseof Avenuearepresented bel ow:

Operation InAvenue  InVB Comments
Exponentiation A A

Multiplication * *

Divison / / Returnsafloating number
Divison Not available \ Returnsan integer number
Addition + +

Subtraction - -

2.1.3 IntrinscFunctions
Whereas in Avenue a function was a request invoked by its name being
preceded by itsargument list and aperiod (.), in VB thefunction isinvoked
by itsnamefoll owed by itsargument list enclosed in parentheses. Further-
more, there is a difference in some of the function names, and whereas a
function may beavailablein Avenue, itisnot soin VB, and viseversa. For
examplesrefer toTable2-1.

TABLE2-1 INTRINSICFUNCTIONS

Function InAvenue InVB Function InAvenue InVB
Absolutevalue A = B.Abs A = Abs(B) Arccosine ANG = AACos Notavailable
Arcsine ANG = AASin Notavailable Arctangent ANG = AATan ANG = Atn(ANG)
Cosine A = ANG.Cos A = Cos(ANG) e"B Notavailable A = Exp(B)
NaturalLog A=Ln(b) A= Log(B) Logofabase = A=Log(10) Notavailable
Modulo A = BMod(C) Notavailable Randomnumber Notavailable A= Rnd(B)
Signum Notavailable A= Sgn(B) Sine A = ANG.Sin A = Sin(ANG)
Squareroot C = (A"2+B"2).Sqrt C = Sqr(A"2+B"2) | Tangent A = ANG.Tan A = Tan(ANG)

NOTES: 1. Theanglesinalltrigonometricfunctionsareinradians
2. Forthe Arcsine and Arctangentfunctions, see alsothe icasinanandicatan functionsin Chapter 12
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TABLE2-2
ROUNDING AND TRUNCATION OFNUMBERS
Given ifAis In Avenue In VB
= to be Use Use
10.2 10 A = B.Floor B =Int(A) or
A =B.Round B = Fix(A) or
A =B.Truncate
105 10 A = B.Floor B =Int(A) or
A =B.Round B = Fix(A) or
A =B.Truncate
108 10 A = B.Floor B =Int(A) or
A =B.Truncate B = Fix(A)
10.2 1 A = B.Ceiling B=Int(A)+1 or
B=Fix(A)+1
105 1 A = B.Ceiling B=Int(A)+1 or
B =Fix(A) + 1
108 1 A = B.Ceiling B=Int(A)+1 or
A =B.Round B =Fix(A) + 1
-102  -10 A = Ceiling(B) B = Fix(A) or
A =B.Round or
A =B.Truncate
-105 -10 A = Ceiling(B) B = Fix(A) or
A =B.Round or
A =B.Truncate
-108 -10 A = Ceiling(B) B = Fix(A) or
A =B.Truncate
-102 11 A = B.Floor B =Int(A)
-105 11 A = B.Floor B =Int(A)
-108 11 A = B.Floor B =Int(A) or
A =B.Round

I UM BERS,
ARTHMETE
OPERATIDI'S
Al'D ERROR

TRAPPN G
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I UM BERS,
ARTHMETE
OPERATIDI'S
Al'D ERROR
TRAPPN G

When copying
Avenue source
code and pasting
itonaVB proce-
dure, if there are
two plus signs
(++) inagtatement
ling, andthereare
no other conver-
sionerorsinthat
statement, or they
have been cor-
rected, one of the
twoplussignswill
disappesar. Hence,
first take care of
the two pluses.

214

215

Roundingand Truncation of Numbers
Table2-2 identifiesthe use, and hence the compari son between the various
functionsthat areavailablein Avenueand VB.

String M essages

There are several Avenue Wraps contained in Chapter 6 that enable the

programmer to display various types of message boxes, or to display

messagesinthestatusbar, all of which regquiretheinput of amessagebox title
or heading, and/or aninstruction. Thesemay bespecifiedasdirecttextinthe

AvenueWrap subroutineor function, or intheform of avariable. Ineither

case, therearefour conversionissuesthat should bekept in mind. Notethat

these issues represent generic string manipulation rules and they are not
specific to the message boxes.

» Concatenation: Twostringsmay beconcatenated toform oneby useof
theplus(+) sign. Thisisthesamein both Avenueand VB. However,
if aspaceisrequired betweenthetwostrings, in Avenuetheprogrammer
could introduce two consecutive plus signs (++) to denote an extra
space. ThisisnotpossibleinVB. If an additional spaceisdesiredit must
be so introduced between double quotesif it isto separate two numeric
variables, or beincorporated at theend of the preceding string, or at the
start of the subsequent string.

*  Number Converson In Avenue, anumber was converted to astring
withtherequest AsString. In'V B, such conversionistypically madewith
thefunction CStr.

* NewMessageLine InAvenue anew linewasintroducedinames
sagestring byintroducing thecharacters+NL + between twostrings. In
VB, thisisdone by introducing the function Chr(13) within two plus
signs.

e ProgramContinuationLines In Avenue, the program was able to
break thecodeand continueitinthenextline. ThisisnotsoinVB. To
continue a statement onto the next line, a space and an underscore( )
must appear at the end of the line to be continued.

As an example of the above consider the Avenue code below and its
conversiontoVB. Note: (a) theconversion of ++ to+ and theintroduction
of the space character(s) in the hard-coded strings, (b) the substitution of
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CStr for .AsString, (c) the substitution of Chr(13) for NL, and (d) the N UMEERS,
introduction of " _"to continue the statement on another line. ARTHMETE
OPERATKN S

. Al D ERROR
WithAvenue TRAPPI G

MsgBox. Vr ni ng( " The | engt hs" ++D1. AsStri ng++
"and"++D2. AsStri ng+NL+"are invalid", aTitle)

With AvenueWr aps
Call avMsgBoxWarni ng("The lengths " + CStr(D1) + _
"and " + CStr(D2) + Chr(13) + "areinvalid", aTitle)

2.1.6 Error Trapping

A good featuretotake advantage of when developingin either Visual Basic
or Visual Basicfor Applicationsistheabilitytotraperrors. Error trapping
providesthe devel oper ameansto avoid application runtimeerrors, which
typically resultsin theapplication to ceaseto operate properly. By avoiding
application runtimeerrors, should an error be encountered, the application
can still beused to perform other functions, rather than smply "dying”. An
exampleof how error trapping can beimplemented is shown bel ow:

Publ i ¢ Sub ShowkEr r or Tr appi ng()

Di m pMkApp As | MkApplication

Di m pmxDoc As | MkDocunent

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

On Error GoTo Errorhandl er

Call avGet ActiveDoc(pMApp, pnxDoc, pActiveView, pMap)

Exit Sub
Error handl er:
MsgBox "Error " & Err.Nunber &" - " & Err.Description & _

Chr (13) & "Subroutine: ShowkrrorTrappi ng"

End Sub
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MAN PULAT Ol TABLE2-3
OF STRIKG STRING MANIPULATION FUNCTIONS
VARRBES
In Avenue In VB
Concatenate two strings aStringl+ aString2 aStringl+ aString2

Concatenate two strings
separated by a space Stringl++ aString2 aStringl+ " " + aString2

Capitalize the first letter of a
word in a string when words are
separated with input character Stringl.BasicProper (chr ) Not available

Remove from the start and end of
a string the specified characters  Stringl.BasicTrim (L, R) avBasicTrim(Stringl,L,R)

Extract the word at the specified

position (0 to N-1), where N is

the number of words (space

delimited) String1l.Extract (Position) Not available

Returns the position of the first
occurrence of String2in Stringl  Stringl.IndexOf (String2) InStr(1,String1,String2,1)

Change all string charactersto
lower case Stringl.LCase LCase(Stringl)

Return the specified left most
characters Stringl.Left (nChr) Left(Stringl, nChr)

Extract a string, starting at a
specified offset, the specified
number of characters Stringl.Middle (Off, nChr)  Mid(Stringl, Off, nChr)

Capitalize the first letter of a
word in a string when words are

separated with blank space Stringl.Proper Not available

Place a string within a pair

of quotes Stringl.Quote Not available

Return the specified left most

characters String1.Right (nChr) Right (String1,nChr)
Introduce at the positions shown

in the cntrLig, the str characters  String1.Split(cntrList,str) Not available
Replacein a string all occurrences

of al with a2 Stringl.Substitute (al,a2) Replace(Stringl, al, a2)
Replace in a string all occurrences

of al with a2 Stringl.Translate (al,a2) Not available

Remove leading & trailing spaces Stringl.Trim Trim(Stringl)

Change all string charactersto
upper case Stringl.UCase UCase(Stringl)

Remove the pair of quotes from
a gring within a pair of quotes  Stringl.Unquote Not available
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2.2 Manipulation of String Variables MAN PULATIOI
OF STRIG
221 StringManipulation RequestsandFunctions ~ There are VARRBES

several text string manipulation requestsin Avenue, most all of which have
tobe converted to VB code. The soleexception isthe concatenation of two
stringswith aplussign (+) tocreateasinglenew string. Threeof thestring
mani pul ati on requestshavebeen addressedin the preceding section. Shown
in Table2-3 arethe various Avenue string manipul ation requestsand their
counterparts, if any in VB. In addition to the requests of Table 2-3, the
following are considered as requests of rather common use:

* Todeterminethenumber of charactersin astring:
TheAvenuerequestiss nChars = theString. Count
TheVB functionis: nChars = Len(theString)

with thevariablesdeclared as:
Di m nChars As Long
DmtheString As String

TABLE2-4
BOOLEAN QUERYING OF VARIABLES AND IFSTATEMENTS

The concatenation of more than oneif condition in an "if" statement isthe samein both
Avenueand VB

In Avenue In VB

»  Querying whether astring variableisanumber
If(theString.|sNunber) Then I f(lIsNurreric(theString)) Then
...do sonet hing ...do sonet hing
End End |f
»  Querying whether astring variableisnot anumber
If(theString.|sNunber.Not) Then |If(Not | sNunmeric(theString))Then

...do sonet hing ...do sonet hing
End End |f
»  Querying whether a string variable has not been defined
If(theString.IsNull)Then If(IsNull (theString))Then
...do sonet hing ...do sonet hing
End End |f
»  Querying whether a string variable has been defined
If(theString.|IsNull.Not)Then If(Not IsNull(theString))Then
...do sonet hing ...do sonet hing
End End if

»  Querying whether a string variable has not been defined
If(theString = Nil)Then If(IsNull (theString) Then
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Avenue Wraps

MAL PULAT Ol
OF STRIG
VARRBES

Since in Avenue
the"If","For" and
"While" state-
ments all termi-
natewithan"End"
statement, it may
be a good idea if
the first thing to
be done when
convertingto VB
is to convert all
"End" statements
of an "If" state-
ment to"End If".

* Tocheckif astringiswithin another string:
TheAvenuereguestis. i = String. Contai ns(aString)
TheVB functionis: i =1InStr(1,String,asString, 1)
with thevariablesdeclared as:
Dmi As Long
Dim String, aString As String
where: i =0: denotes aString was not found
i >0: position of first occurrence of aString
in String with valuesbeginning at 1
» Tofind position of first occurrence of aString in String:
TheAvenuerequestis. i String. | ndexXO (aString)
TheVB functionis: i =1InStr(1,String,asString, 1)

2.2.2 QueryingVariablesand If Statements Attimesit isneces-

sary to query avariablein order to determine thetype of the variable, and/
or tochangeavariablefrom onetypetoancther. For example, onemaywish
to changeanumber intoastring sothat it may beincorporated in amessage
box, or convert anumber, whichisin theform of astring intoanumber, so
astoperformarithmeticoperations. Thelatter often occurswhen all data(text
and numbers) of an application arereadintotheprogramasstrings. Regard-
ingtheconversion of numbers, stored asstrings, tovariablesof number type,
attention has to be paid as to the type of number, integer, long, single or
double. In Avenuethereisno distinction between thesetypes, they areall
converted in thesamemanner. Thisisnotsoin VB.

Generally, queryingof variablesisdonewiththe”If... Then...Elsgf...Else..End"
statementin Avenueor withthe"If...Then...Elsaf...Else...EndIf" statement
in VB, withtheElseif and Else partsbeing optional in either Avenueor VB.
Note that the operation of the If statement isthe samein both Avenue and
VB. Theonly difference between them being the ending statement.

In Avenue, an "If" query terminates with the word "End", whilein VB it
terminateswiththewords"End If". A compilation error will bedisplayed if
an "If" statement does not terminate with "End If".

When querying a variable, although most of the times a positive (true)
responseis expected, at times a negative responseisdesired (false). Also,
thevariable theString must have been declared asa string or variant.

Themost common commandsregarding queriesof variablesand "If" state-
mentsare contained in Table 2-4, including positive and negative tests.
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2.2.3 ConvertingandInitializingVariables MAN PULATION
Attimesitisnecessarytoconvert avariablefromonetypetoanother for most OF STREG
of the same reasons stated in the preceding section on querying variables. VARRBES

’ Setting a string variable to be undefined. Thisisusually performed at the
beginning of aprogramtoinitializeavariable.

InAvenue InVB
theString = Ni | theString = Null

Alternatively totheexampleabove, in both Avenueand VB, avariablemay
be initialized to some number of string, which is bound to indicate an
initializationsuchas:

A=999999.0  whichinVBwill display as999999#

B=0.0 whichinVBwill display asO#
I=-1 whichinVBwill alsodisplayas-1
theString="" whichinVBwill alsodisplayas""

’ Convertingtoanumber astringwhich hasbeen proventobeanumber. Note
thedigtinction in VB between the four aforementioned types of numbers.
InAvenue
t heNunber = theString. AsNunber
InVB

t heNunmber = Cint(theString) to change the string into an
integer in the range of -32,768 to 32,767; fractions are
rounded to the nearest integer.

t heNunmber = CLng(theStri ng) to change the string into a
longinteger intherangeof -2,147,483,648t02,147,483,647;
fractions are rounded to the nearest integer.

t heNunmber = CSng(theString) to change the string into a
single precision floating number in the range of -
3.402823E38 to -1.401298E-45 for negative values,
1.401298E-45t03.402823E38for positiveval ues.

t heNunber = CDBL(theStri ng) to change the string into a
double precision floating number in the range of -
1.79769313486231E308 to
-4.94065645841247E-324 for negative values;
4.94065645841247E-324101.79769313486232E308for pos -
tive values,

theVariant = CVar(aVari abl e) to change a string, integer,
long, singleor double number into avariant
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L BTS, ARRAYS

AN'D TABLE2-5
COLECTD S LISTSANDCOLLECTIONS
In Avenue In VB

» Tocreateorinitializeacollection

aLi st = List. Mke Call CreatelList(aList)
» Toappend anitemtoacollection (seebelow for inserting anitem)
alLi st. Add(aVal ) alLi st. Add(aVal ) #
aLi st. Add abj (##)

» Toget (extract) anitemfromacollection
aVal = alList.CGet(j) aVal = aList.Iten(j)

» Toremoveanitemfromacollection
alLi st. Renove(j) alLi st. Renove(j)

» Toinsert anitem at thebeginning of a collection
aList.lnsert(aval) aList.Add (aval), before:=1 (#
aLi st.Add aCbj, before:=1 (##)

» Toshuffleanitemwithinacollection - j in thiscasedenotesthe position (subscript)
after which theitem aval istobeinserted

aList.lnsert(aval) aLi st. Add(aval ), before: = #
aList. Shuffle(aval,j) aList.Add aVval, before: = (##)
» Toreplaceanitemwithinacollection
aList. Set (j,aVal) aLi st.Add(aval ), after:=j #
alLi st. Renove(j)
aList.Add aval, after:=j (##)

alLi st. Renove(j)

» Tocount thenumber of itemsin acollection
nltens = aLi st. Count nltens = alLi st. Count

» Toclear acollection
aLi st. Enpty Call CreatelList(aList)

» Tocloneacollection
aListl = aList2.Cdone Set alListl = aList2

Notes:

»  For the Avenue Wrap Createl ist refer to the end of this chapter and Appendix D
(B Usethisfor non-objects(strings, numbers, etc.)
o (#) Usethisfor objects(Collectionsand ArcObjects)
* jismeasured from base0 j ismeasured from base 1, sothat, all Avenue

index values used in collectionswill need to be
incremented by one
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2.3 Lists, Arrays and Collections L BTS, ARRAYS
Al D
2.3.1 Déefinitions COLECTIONS

In Avenue, agrouping of itemssuch asvariables, themes, tables, viewsand
otherscould congtitutealist. In VB, listsarereferred to ascollections. In
addition to collections, theuser isableto utilize arrays, much the sameway
asonewouldin Fortranor C. In VB, arraysaredeclared based upon thetype
of data they are to contain, while collections are declared as themselves.
Thus, thecorresponding Dim statementsfor thefol | owing sampleswoul d be:

DmiAry(5) As Integer iAryisaonedimensional array.
DmjAry(2,30) As Long jAryisatwodimensional array.
DimkAry(2,4,6) As Single kAryisathreedimensional array.
DmmAry() As Doubl e mAryisadynamicarray.

D m aCol As Collection aCol is declared to be a non-initialized

collection (Nothing).
Di m aCol As New Col | ection aCol isdeclared to be, and initiated as a
zero-length or empty collection.

Note that collections are one dimensional only. Referenceis madeto the
AvenueWrap Createlist of thischapter which may beusedtoinitializeand
empty acollection. This Avenue Wrap isnot applicableto arrays.

2.3.2 WorkingwithArrays
WorkingwitharraysinVVBisquitesimilar toworkingwitharraysin Fortran
or C. Onemay assign valuestoarray cells, or extract valuesfrom such cells
by referringtothearray andthedesired cell index. Theprogrammer should
notethat thedefault baseindex of an arrayin VB iszero (0) and not one(1).
However, it can be changed to one (1), if so desired, by introducing in the
declaration section of the modul e the statement:
Option base 1
Ancther way to control theissueof array subscriptsisto specify thelow and
upper bounds of the subscripts. For example, the declaration:
DimiArray(15) As Integer
denotesaonedimensional array with 15 cellshetween 0 and 14, or between
1and 15if Option base 1 had been specified, whilethe declaration:
Dim iArray(3 To 7) As Integer
denotesaonedimensional arraywith 5cellsbetween3and7. Inthelatter case
thereareno0, 1and 2 cdlls.
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L BTS, ARRAYS Note that you cannot usethe"Add" and "Count" commandswith an array.
Al'D Some of the operations associated with arraysinclude:
COLECTOIS

» Toextract avaluefromacel usean equation:
aVal = theArray(j)
where j must have been previously declared to be an integer or along
variable within the range limits of the Dim statement that declared
theArray.

* Toassignavauetoacdl usean equation:
theArray(j) = aVal
where j must have been previously declared to be an integer or along
variable within the range limits of the Dim statement that declared
theArray.

2.3.3 Workingwith Collections
Workingwith collectionsisnot quitethesameasworking with arrays. The
differencesare:
* A collection may contain variables of different type.

»  Thebaseindex of acollectionisone(1) and not zero (0), theoppositeof
arrays.

Themost common commandsregarding Avenuelistsand VB collections, and
the differences between them are contained in Table 2-5.

234 Sortingof Collections
In Avenuetherequest "Sort" isused tosort alist. 1n VB, the Avenue Wrap
"SortTwoLists' may be used to sort one or two collections, but not arrays.
When sorting two collections, SortTwoListstreatsthetwo collectionsasa
two dimensional array to be sorted under one sort key, that being the first
collection. Theuseof thisAvenueWrapispresented | ater oninthischapter,
while the source code of "SortTwoLists' may befound in Appendix D.
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2.3.5 Copyingof Collections L BTS, ARRAYS
There are two Avenue Wraps that do not have Avenue counterparts, and Al'D
which allow the programmer to copy one collection into another. The COLECTIONS
CopyList enables the programmer to copy a non-object collection into
another non-object collection, while CopyList2 enablesthe programmer to
copy an object collection intoanother object collection. Theuseof thesetwo
AvenueWrapsispresentedlater oninthischapter, whiletheir sourcelisting
may befoundin Appendix D.
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TERATVE 2.4 lterative Operations
OPERATIOI S
24.1 Thelterative Statements
In Avenuethereare only two iterative operation statements, the " For Each
... End" statement and the"While... End" statement. In VB therearethree,
the"Da", the"For" and the"While... Wend", of which:
» the"Do" hasfour variations, the"DoWhile... Loop”, the"Do Until ...
Loop", the"Do ... Loop Whil€e", and the"Do ... Loop Until", and

+ the"For" hastwovariations, the"For ... Next", andthe"For Each... Next".

24.2 ConvertingtheAvenue" For Each...End" Statement
In Avenue, this statement is comprised of thefollowing lines:
For Each Rec in theList
do sonething with Rec
End
whereRecisan object inthelList and theListisalist.

Toconvert thisstatement, theprogrammer must becogni zant of what thelList
iscomprised. If theList contains:
*  Objects, then the programmer should usethefollowing
For Each Rec in theList
do sonething with Rec
Next Rec
whereRecisan object in theList and declared accordingly, and theList
isacollection of objects. Inthisexample, thel ist containsobjectsof the
same type.

* Variables, then theprogrammer should usethefollowing
For iRec = 1 To theList. Count
Rec = theList.Iten{iRec)
do sonething with Rec

Next i Rec
whereiRec should be declared as an integer or long, theList may be a
collectionor array, and Recasavariant. Notethat intheaboveexample,
iRec isboth acounter and an index totheL.ist.
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Alternatively, theuser may e ect tocomputetheindex tothelist for which TERATVE
something is to be done. OPERATIOI S
K=5
For I = iLow To iHigh
K=K+ 1

do sonething with thelist(K)
Next |

Inusingtheabovevariablesl, K, iLowandiHigh, theprogrammer shouldkeep
inmindthatinacollectionthebasereferencetoan Avenuelistiszero(0), while
thebasereferencetoa VB collection isone (1).

24.3 ConvertingtheAvenue" While... Wend" Statement
In Avenue, this statement is comprised of thefollowing lines:
VWi | e Expression
. do somet hing as | ongthe Expressionistrue
End

InVB, theprogrammer may useany oneof thefour "Do" iterative statement
variations depending on how the programmer wishesto set the conditional
expression to beevaluated. For example, consider thefollowing:
DoOver = True
Do Wil e DoOver
do sonet hi ng
I f (sonething) Then
do sone ot her things
El se
DoCver = Fal se
End If
Loop

Regardingthefour variationsof the"Do" statement, theprogrammer should

note that:

* The "While" condition performs the operations between "Do" and
"Loop" for aslong asthe conditional expression (DoOver in the above
example) istrue, whilethe"Until" condition performssaid operations
until said conditionismet.
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TERATVE « By placing the conditional test at the top with the "Do" loop, the
OPERATIDI S subsequent statements are executed up to the "L oop" statement only if
the condition istrue. Thusthe possibility exists that said subsequent
statementsmay never beexecuted. By placingtheconditional test at the
bottom with the"Loop" said subsequent statementswill be executed at
least once.

In addition to one of the above four variations of the "Do" statement, the
programmer may elect tousethe"While... Wend" statement, which repre-
sentsamoredirect oneto one conversion between Avenueand VB, and has
only one difference, the substitution of "Wend" for "End" in the ending
statement of the iterative operation. While this may at first seem to be
preferential, it doesnot provideasgood of astructured approach asthe"Do"
statement, particularly if an early exit of theiterative processisdesired.

24.4 Early Exit of an Iterative Statement

Attimesit becomesdesirabletoexit aniterativeprocessearlier than provided

by the conditions of the iterative processes. In Avenue, the programmer

couldexitaniterativeprocessearlier than dictated by theconditionsof a" For"

or "While" statement by introducingthe"Break" statement. In VB, theuser

has the following options:

* Inanyof theiterative processes, the user may terminateasubroutineor
functionwithout compl eting theentireiteration processbyintroducing
the"Exit Sub", or "Exit Function" statement respectively.

* In the two variations of the "For" statement, the programmer may
terminate the iterative process, and proceed to continue with the next
statement after the "Next" statement by introducing the "Exit For"
statementline,

* In the four variations of the "Do" statement, the programmer may
terminate the iterative process, and proceed to continue with the next
statement after the "Loop" statement by introducing the "Exit Do"
statementline,

* Theonlywaytoprematurely exita"While... Wend" iterativeprocessis
witha"GoTo" statement (seethefoll owing section about Advancingto
the Next Iteration).
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24.5 AdvancingtotheNext Iteration TERATVE
Attimesititsdesirabletoskiptothenextiterationfrom somewherewithinthe OPERATIDI S
codeof theiteration process. In Avenue, thiscan beaccomplished with the
"Continue" statement. Such astatement andfunctionisnot availableinVB.
Oneway toget around thisproblemistorestructurethe codeof theiteration
routine perhapswith properly constructed "If* statements. Another way is
withtheuseof the"GoT 0" statement. Asan exampleconsider thefollowing:

DoOver = True
K=1
Wi | e DoOver
Do sonet hing that invol ves nodification of K
If (K> 0) Then
do sonething else with K
Elseif (K = 0) Then

Exit Sub
Elseif (K < 0) Then
GoTo Line 1
End If
conti nue doi ng sonet hi ng
Line 1
vend

Notethat a"GoTo" statement can beused in other instances, and morethan
once, in which case, different line numbers or text should be used. It is
recommended that the use of this statement be alast resort case, becauseit
doesnot createawel | structured code, and can become confusing duringthe
debugging stage.
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MBCELLAKEQUS | 2.5 Miscellaneous Operations
OPERATIOI S

251 CurrentTimeandDate
Attimesitisdesirabletoretrievefromthecomputing systemthetimeand date
that a program isbeing executed. Thismay be done asfollows:

InAvenue
D = Date. Now

dl = D. SetFormat ("d MMW yyyy hhh ms").AsString
d2 = D. SetFormat ("d MMW yyyy").AsString
d3 = D. Set Format ("hhh ms").AsString

Thesecondline(dl) abovewill get thedateand time, thethirdline(d2) will
get the date only, and fourth line (d3) will get the time only. The string
appearinginthe SetFormat statement may vary fromwhat i sshown aboveto
meet a specific user format for the date and/or time.

InVB

Di m aDat el, aDate2, aDate3
abDatel = Date

aDate2 = Now

abDat e3 = For mat Dat eTi me( abat el, K)

MsgBox aDatel prints 5/14/2002
MsgBox aDate2 prints 5/14/20029:28:11 AM

MsgBox aDat e3 prints 5/14/20029:28:11 AM ifK=0
Tuesday, May 14, 2002 ifK=1
5/14/2002 ifK=2
9:28:11AM ifK=3
9:28 ifK=4

25.2 System Beep
Usually when an error occurs during the execution of a program, or if an
erroneous dataiskey entered in aform, it isagood ideafor the program to
issue awarning sound or beep. Thisisdone asfollows:
InAvenue
Syst em Beep
InVB
Beep

253 VariableDeclarations Although some of the following may
havebeen addressed el sewhereinthisbook, itisfeltthat itisworth repeating.
Before proceeding any further, it is necessary to distinguish between the
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TABLE2-6
VB DECLARATIONOF COMMON
OBJECTSANDVARIABLES

Object/variable Declaration Statement

Document Dim pDoc As IMxDocument
Map Dim pMap As IMap

Layer (theme) Dim pLayer As ILayer
Table(FTab) Dim aFTab AsIFields
Collection Dim aList As New Collection
Selection Dim aSel AslSelectionSet
Point Dim pPoint As IPoint

Lines Dim pLine As IPolyline
Polygon Dim pPolygon As IPolygon
Variant Dim aNumber As Variant
Integer Dim aNumber As Integer

Singleprecision
Double precision

Dim aNumber As Single
Dim aNumber As Double

words"declare" and "define", and
derivativesthereof. Each variable
and object used in aprogram must
first bedeclar ed astoitstype(vari-
ant, integer, string, etc.). Thisis
donewiththeDimstatement. Table
2-6containsasummary of howvari-
ous type of variables and objects
should be declared. The list of
declarationsin thistableis not by
any meansthecompl etelist of dec-
larations. Only the ones that are
considered asthemost commonare
presented therein.

In Avenue, all variablesused in a
script havetobedefined or initial-
ized prior totheir use. Thatis, one

String Dim aString As String could not say
A=B+ 5.9
UnlessB had been previoudy been
assigned avalue. Likewise, the statement bel ow would beinvalid
theFTab = theThene. Get FTab
unlesstheTheme had previously been defined asatheme. However, there
are variables and objects that for some reason need to be defined as null
objectsor empty variables. Thisimpliesthatitwill bedesirabletoalsoknow
TABLE2-7
LIST OF NULL DEFINITIONIN VB
Object To define To query whether
or an object or variable an object or variable
variable as null or empty is null or empty
All objects Set anObject = Nothing If (anObject Is Nothing) Then
Variants aVariant=Null If(IsNull(aVariant)) Then
Strings aString =Null If (IsNull(aString)) Then
All numbers not applicable If @Number =0) Then
when anumber hasnot beeninitialized

M BCELLANEOUS
OPERATIDI'S

Note: Declare
FTab and VTab
tables as IFields,
forexample:

Dim theFTab As
IFidds
DimtheVTabAs
IFidds
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M BCELLANEQUS whether an object or avariable hasbeen defined or not. In Avenue, thekey
OPERATIDI S wordfor such queryingis"Nil". InVB, thecorrespondingwordis"Null" for
non-objects, and "Nothing” for objects, see Table 2-7 for asummary.

In VB we have the word "Empty" and the function "IsEmpty"”, which are
associated with variables only, and not with objects. Thus, if wewish, for
somereason or another tonot defineor initializeavariable, we can write:

B = Enpty

do sonething and then |l ater on ask
If (Not IsEnmpty(B)) Then
A=B+ 5.9

End If

This has no counterpart in Avenue.

25.4 Script Execution

In Avenue, the programmer was abl e to execute another script by using the
av.Runstatement. With VB code, theprogrammer executesanother script by
calling asubroutine or afunction, depending upon how the other script has
been implemented. Functionsreturn oneand only onevalue, while subrou-
tinescan return many, or none, values. For example:
InAvenue

nmyLi st = List. Make

nyLi st. Add( TRUE )

returnVal ue = av.run( "script2", nyList )
InVBwithscript2implemented asa Subr outine

Di m nyLi st As New Col | ection

D mreturnVal ue As Vari ant

Call CreateList(mylList)

nyLi st. Add ( TRUE)

Call script2 (nyList, returnVal ue)
InVBwithscript2implemented asaFunction

Di m nyLi st As New Col | ection

D mreturnVal ue As Vari ant

Call CreateList(mylList)

nyLi st. Add ( TRUE)

returnVal ue = script2 (nyList)
Note, all referencesto the SELF statement must be replaced by putting the
variables created with the SELF statement in the argument list of the
subroutine or function.
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2.6 General Avenue Wraps GEN ERAL
AVE! UE

2.6.1 FunctionavBasicTrim W RAPS

This function enables the programmer to remove from a given string the
specifiedleading and/or trailing characters.

The corresponding Avenue request is:
newString =theString.BasicTrim(LeadChar, TrailChar)

Thecall tothisAvenue Wrap is:

newString=avBasicTrim(theString, LeadChar, TrailChar) wWRskeTr
GIVEN:  theString = thegiven string to betrimmed
LeadChar = thecharactersto beremoved at thestart of the
given string
TralChar = thecharactersto beremoved at the end of the
given string
RETURN: newString = theresultant string

The given and returned variabl es should be declared wherefirst called as:
Dim theString As String, LeadChar As String, TrailChar As String
Dim newString As String

2.6.2 FunctionavClone
Thisfunction enablesthe programmer to make a new object by copying an
existing object.

The corresponding Avenue request is:
theNewObject =theObject.Clone

Thecall tothisAvenue Wrap is:
SettheNewObject = avClone(theObject) avC lone

GIVEN:  theObject = object which isto be copied
RETURN: theNewObject = copy of the object

The given and returned variabl es should be declared wherefirst called as:
Dim theObject As IUnknown
Dim theNewObject AsIClone
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GEN ERAL 2.6.3 SubroutineavExecute
AVEN UE Thissubroutineenabl estheprogrammer toexecuteasystem|evel command.
W RAPS

In using this subroutine, note that once the command has been issued, the
statementsthat follow the call to avExecute will beimmediately executed,
thereisnowaitingfor thesystem commandtofinishitsprocessing. Inorder
to pause ArcMap until said command is completed, one possibility is to
performal oop checkingfor theexistenceof afile, which could becreatedwhen
saidcommand hasfinished processing (seeexampl ebe ow and avExecute?).

The corresponding Avenue request is:
System.Execute (aCommand)

Thecall tothisAvenue Wrap is:

avExecue CallavExecute(@aCommand)
GIVEN:  aCommand = the command to be executed
The Public
variable, RETURN: nothing
ugWinStyleor
wfapé"srr‘o‘:f The given and returned variables should be declared wherefirst called as
erty WinStyle Dim aCommand As String
can beused to
CQ”;“" thle Thecodebel owisan exampleof howtoinvokeaprogramfromwithinaVBA
m;t ig\ﬁs:jyb)e/ module. Theprogram"Adjust” readsafilecalled"inFile' and will createa
the avExecute "dummy" file called "outFile" when its processing is compl ete.
subroutine.
T_hed defau:t Public Sub Test
wmqwstye DimaCmd, inFile, outFile As String
valueis1and
denotes that || e
theWindowis Perform sonme operations to create "inFile"
to have focus ||
and be re- a0md = "c:\Dir1\ SubDir3\Adjust.exe " + inFile
stored to its
original size Cal | avExecut e(aCwmd)
and position. Do Wil e (True)
Possible val- I'f (avFil eExists(outFile)) Then
uesinclude: O, Exit Do
1,2,3,4ands. '
End If

Loop

End Sub
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2.6.4 SubroutineavExecute2 GEN ERAL
Thissubroutineissimilar toavExecutewith theexceptionthat theprogrammer AVENIUE
W RAPS

supplies the name of a file which avExecute? waits for to exist prior to
terminating. Any statements following the call to avExecute? will not be
executed until the specified file exists. This subroutine provides better
performancethan avExecute on computersoperating Windows2000. Note
that the ArcMap document file should have a name other the default of
"Untitled..." assignedtoit, if not, thissubroutinewill not function properly.

The corresponding Avenue request is:
System.Execute (aCommand)

Thecall tothisAvenue Wrapis:
CallavExecute2(aCommand, aFileName) avExecur?2

the command to be executed
name of the file whose existance signals the

GIVEN: aCommand
aFleName

end of processing
RETURN: nothing

The given and returned variabl es should be declared wherefirst called as:
Dim aCommand As String, aFileName As String

2.6.5 FunctionavGetEnvVar
Thisfunction enablestheprogrammer toget theful | path for an environment
variable. Below areexamplesof what isreturned for what isgiven:

Given Return

ARCHOME  C)\ARCGISARCEXESL

TMP C:\WINDOWS\TEMP

ABC yieldsanempty string ("), assumingthe ABC doesnot exist

The corresponding Avenue request is:
theEnvVar = System.GetEnvVar (aPath)

Thecall tothisAvenue Wrapis:

theEnvVar=avGetEnvVar(aPath) avGetenvVar
GVEN:  aPath = name of the environment variable to be pro-
cessed

RETURN: theEnwWar full path name associated with thevariable
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GEN ERAL Thegiven and returned variables should be declared wherefirst called as:
AVEN UE Dim aPath, theEnvVar As String
W RAPS

2.6.6 SubroutineavRemoveDupStrings
Thisfunction enabl estheprogrammer toremoveduplicatestringsor numbers
fromalist (collection). Inaddition, theprogrammer can specify whether the
stringsinthelist areto betreated ascase sensitiveor caseinsensitive. That
is, areupper and lower casecharacterstobetreated thesame. If they arenot
to be treated the same, thisisreferred to as being case sensitive.

The corresponding Avenue request is:
aList.RemoveDuplicates

Thecall tothisAvenue Wrap is:

avRen ove CallavRemoveDupStrings(aList, caseFlag)
Du Strings
GVEN: alig = list of strings or numbersto be modified
caseFlag = flag denoting the case sensitivity of thelist

True = case sensitive, False = insensitive
RETURN: nothing

The given and returned variabl es should be declared wherefirst called as:
Dim aList As New Collection, caseFlag As Boolean

2.6.7 SubroutineCopyList
This subroutine enables the programmer to copy a collection into another
callection, andtheninitialize(clear) theoriginal collection (thecoll ection that
was copied). Notethat this subroutine operates only on non-object collec-
tions, collections containing variants, numbers and strings. To copy an
object collection intoanother object collection the programmer must usethe
CopyList2 Avenue Wrap, which is presented | ater on.

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

Thecall tothisAvenue Wrap is:
Copyl st Call CopyList(origList, newList)

GIVEN:  origlis = list to be copied and then cleared

RETURN: newList = copy of theoriginal list
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Thegiven and returned variables should be declared wherefirst called as: GEN ERAL
Dim origList As New Collection, newList As New Collection AVENUE
W RAPS
2.6.8 SubroutineCopyList2 This subroutine enables the program-

mer tocopy acollectionintoanother collection, andtheninitializeor clear the
original collection (the one that was copied). Note that these collections
contain objects, not variablessuch asstrings, numbersand soforth. Tocopy
anon-object collection into another non-object collection usethe CopyL.ist
Avenue Wrap described above.

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

Thecall tothisAvenue Wrap is:

Call CopyList2(origList, newList) Copyl B2
GIVEN:  origList = Object list to be copied and then cleared
RETURN: newList = Object copy of theoriginal list

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

2.6.9 SubroutineCopyList3
This subroutine enabl es the programmer to copy a collection into another
collection, leaving the original collection (the collection that was copied)
unaltered. Note that this subroutine will process non-objects and objects,
offeringamoregenericversion of CopyList and CopyList2withtheexception
that theoriginal collectionisnot cleared.

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

Thecall tothisAvenue Wrap is:
Call CopyList3(origList, newList) Copyl B3

GVEN:  origList

list to be copied

RETURN: newList copy of theoriginal list

The given and returned variables should be declared wherefirst called as:
Dim origList As New Collection, newList As New Collection
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GEN ERAL 2.6.10 SubroutineCreatelist
AVENUE Thissubroutineenablestheprogrammer tocreateacollectionwhich contains
W RAPS

either objectsor variables, andinitializeit to bean empty collection.

The corresponding Avenue request is:
newList = List.Make

Thecall tothisAvenue Wrapis:
Crei &l Bt Call CreateList(newList)

GIVEN:  nothing

RETURN: newList = thenew empty collection

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

2.6.11 Function Dformat

This function creates a string representation of a number according to a

Fortran Fa.bformat. In usingthisfunction, notethefollowing:

*  Thegiven number (theNumber) can be declared as Decimal, Double,
Integer, Long, Short or Single.

» Ifthenumber of digitstotheright of thedecimal point (DigitsRight) is
zero(0), theoutput string will contain only the whole number part of a
rounded floating point number (nodecimal point will beincluded).

» Ifthenumber of digitstotheright of thedecimal point (DigitsRight) is
one(1) or higher, theoutput string will contain adecimal point and that
many zerosto theright of thedecimal point.

* Ifthegiven number (theNumber) exceedsthe number of characters, as
specified by TotalDigits, the output string (theString) is expanded to
accommodatethenumber, automatically.

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

Thecall tothisAvenue Wrapis:
DEmat theString = Dformat(theNumber, TotalDigits, DigitsRight)

GIVEN:  theNumber = the number to be formatted
TotalDigits = thetotal number of characters, includinglead-
ing spaces, decimal point anddecimal digits, in
the string to be passed back
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DigitsRight = digitstotheright of thedecimal point GEN ERAL
AVEN UE
RETURN: theString = string representing theformatted number WRAPS

The given and returned variabl es should be declared wherefirst called as:
Dim theNumber As XX  (seecommentary aboveregarding declaration)
Dim TotalDigits As Integer, DigitsRight As Integer

Dim theString As String

2.6.12 SubroutineSortTWoArrays This subroutine enables the program-
mer to sort one or two different one-dimensional arrays. When sorting two
arrays, the sorting of the second array corresponds to the sort of the first
array. Thissubroutineissimilar to SortTwoL istswiththeexceptionthat this
procedure sorts arrays not lists (collections). As such, this procedure
operates much faster than SortTwoListswhen dealing with alarge number
of elements.

In using this subroutine, note thefollowing:

* Theorder of the arrays passed in are changed by this procedure.

» Ifonlyonearrayistobesorted, thesecond array, Array2 can bepassed
inasNull.

* IfNullisspecifiedfor aMssg, aprogressbar will not bedisplayed during
the sorting process.

» Thearrayspassedin can contain stringand numericdata. They can not
contain any objects.

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

Thecall tothisAvenue Wrapis:

Call SortTwoArrays(Arrayl, Array2, aMssg, anOrder) SortTwoAmys
GVEN:  Arrayl = first array of itemsto be sorted
Array2 = second array of itemsto be sorted, if only
one array to be sorted specify as NULL
aMssg = progress bar message, if no messageis
desired specify asNULL
anOrder = the sort order as a Boolean:

True= ascending, and
False = Descending
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GEN ERAL RETURN: nothing
AVENUE
W RAPS The given and returned variables should be declared wherefirst called as:

Dim Array1(), Array2(), aMssg As Variant, anOrder As Boolean

2.6.13 SubroutineSortTwoLists  This subroutine enables the program-
mer to sort oneor two different lists(collections, not arrays). When sorting
twolists, thesorting of thesecond list correspondstothesort of thefirst list.
Thatis, SortTwoListstreatsthetwolists(List1 andList?) asatwodimensional
array (List1 congtituting thefirst column and List2 the second) to be sorted
under one sort key, that of List1.

In using this subroutine, note thefollowing:

* Theorder of thelists passed in are changed by this script to reflect the
effects of the sort (List1 and List2 are modified by this subroutine).

* Ifonlyonelististobesorted, thesecond collection List2 can bean empty
list, or passed in as Nothing.

* IfNullisspecifiedfor aMssg, aprogressbar will not bedisplayed during
the sorting process.

Thereis no corresponding Avenue request for sorting two lists. The
corresponding Avenue request to sort onelist is:
aList.Sort(anOrder)

Thecall tothisAvenue Wrap is:

SortTwol Bts Call SortTwolLists(List1, List2, aMssg, anOrder)
GIVEN:  Lidl = first list of itemsto be sorted
List2 = second list of itemsto be sorted, if only one
list to be sorted specify asNOTHING
aMssg = progress bar message, if no messageis
desired specify asNULL
anOrder = the sort order asaBoolean:

True= ascending, and
False = Descending

RETURN: nothing

The given and returned variabl es should be declared wherefirst called as:
Dim Listl As New Collection, List2 As New Collection
Dim aMssg As Variant, anOrder As Boolean




