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2 UML

1 UML Unified Modeling Language
UML Grady Booch James Rumbaugh  Ivar Jacobson
3
UML Boocheta 1998 Fowler & Scott 1997 Grand 1998
UML UML
UML

*Class Person

Private age As Integexr

Private personName As String

Public Sub initi{nm As String)}

parsonName = nm

Bnd Sub

L.

Public Function makedobk({)} As String
makeJob = “hired”

End Function

Public Function getdgs() A3 Integer
gethge = age
End Function

Private Function getJob() As String

End Function

UML 2-1
2-1
oo public © 7 private © 7
protected “ {abstract}”
2-1

UML 2-2a



2 UML 9

Person

#age:Integer
—personName:Integer

+init()
+makejob()
—splitNames()
+hire() {abstract}

2-1 Person private protected  public
Person 3 Person |
—age:lnteger | Lé‘g‘éu“wm ;
—personName:String personName
+init(String) dRits 50
+makejob():String makejob ;
—splitNames() splitNames |
+getAge():Integer getAge i
—getJob():String getjob }
a b
2-2(a)(b) Person UML
UML
2-2b
2.1
VB7 Person Employee public protected
private Person getJob abstract
MustOverride

Public Mustinherit Class Person

*Class Person
Private age As Short

Protected personName As String

Public sub init{ByRef nwm As String}

pargonlane = nm
End Sub



VB

Public Function makaJob{} As String
makeJob = "hired®
End Function

Private Sub splitNames()

End Sub

Public Punction getAge({} As Short
gethAge = age
End Function
Public MustOverride Function getJeb{) As String
End Class

Person Employee getJob

Public Class Employee
Inherits Person
Public Overrides Function getJob({} As System.String
Return "Worker”
fnd Punction
End Class

2-3  UML Person Employee
Employee Person

Person
—age:Integer Employee
#personName:String -«
+Person(){constructor} | +getjob():String
+makeJob():String

—splitNames()

+getAge():Integer
+getjob():String {abstract} |

§

2-3 Employee Person UML
Employee Employee
Employee getJob
UML
UML 2-4

<<interface>>



2 UML 11

Command Sscommand
+Execute() ¢--—-——-——-—-——-———- +Ekécdte()
2-4 ExitCommand Command
2.3
Company
Employee Person
Public Class Cowmpany
Private esmp as Employee
Private pers as Person
End Class
UML 2-5
Person Company
Employee
I
2-5 Company Person  Employee
2-5  Person Company 0 1 Employee Company
0 1 Person Employee Company
Employees

Public Class Company
private emp{)} as Employee
Private parsg

End Class

[TERR 1] “ 0,*11 2'6
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Person Company
I
Employee
! emp|*
2-6 Employee
2.4
UML UML
2-7
VacationVisitor | Employee
e e
wsn: accept(y) > accept-
Visitor visits Employee H
2-7 UML
UML
2.5 WithClass UML

UML

MicroGold WithClass
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UML
WithClass

2.6 Visua Basic

Visua Basic 6.0

VB.NET

UML

WithClass



Visual Basic
VB.NET
3.1
100°
32

31

VB

10 30
4.0
32° 212°
100° 180°

C=(F-32)*5/9

F=9/ 5* C+32

35° 95°

Visual Basic

OO

100/180

5/9
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VB

Private Sub btlonvert Click{)
Dim enterTemp Az Single, newlTemp As Single

enterTemp = Val({txPemperature.Text)

If opFahr.Value Then

newlTemp = 9 * {enterTemp / 5} + 32
Else

newlfemp = 5 * {enterTemp - 32} / @&
End If

ipoNewtemp.Caption = Stri{newTemp)
End Sub

Private Sub Closit Click()

End
End Sub
VB VB
3.2
VB public  private
Form
Basic C
get  set
VB IDE Project |Add
clsTemp F4
Properties clsTemp
clsTemp

clsTemp
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VB

Val

Private Sub biConvert Click()
Dim enterTemp As Single, newlemp As Single
pim clTamp As New cleTemp ‘oreate class instance

1f oprFahr.vaiue Then
¢lTemp.setlels txTemperature
ibNewtenp.Caption = Str${clTemp.getFahr)
Elgse
clTemp.setFahr txTenperature
lbNewtemp.Caption = Stri{clTemp.getlels)

End If
Dim new
Dim clPamp As Wew clsTenmp ‘create class instancs
new
Dim clTemp as clsTemgp
new
Set
Set ¢clTemp = New clsTemp ‘ecreate instance of clsTemp
setCels  setFahr set getCels  getFahr

Private temperature As Single

Public Sub setFahr(ix As String}
temperature = 5 % (Val{tx) ~ 32} / &

Publiic Sub setCels{tx As String}
temperature = Val{tx}
End Sub

Public Puncticn getFahr{) As Single
getFahr = 9 * (temperature / 5} + 32
End Funcition

bubklic Function getCels() As Single
getlels = temperature

End Function

temperature

get



temperature
3.2.1
0° 273.16°
273.16°
Public Punction getXelvin{} As Single
getRelvin = temperature + 273.16
End Function
getKelvin setKlvin
3.3 Temperature
Temperature
clsTemp Conversion

Private Sub btConvert Click({)
Dim clTemp As Hew clsTemp

?

put the entered valus and conversion reguest
Tinto the class
elr

emp . setEnterTenp txTemperature.Text, opFahr.Valiue

‘and get out the reguested conversion
Ib¥ewtenp.Caption = clTemp.getTempstring

End Sub

temperatrue
Private temperature As Single ‘always in Celsius
Private toFahr As Boolsan ‘conversion to F oreguested

Public Sub setEnterTlemp(ByVal tz &s String,
ByVal isCelsius As Boolean)
Tgonvert to Celsius and save
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1£ Not isCelsius Then

makeCal tx ‘convert and gave
toFahr = False
Else

temperature = Val{tx} just gave temperature

toFahr = Trus
End 1f
End Sub
rivate Sub makeCel{tx As String)
temperature = 5 * {(Val{tx} - 323 / 9
End Sub

temperature isCelsius

public Function getTempString() As String
getTenpString = Stri{getTempVal)
End Function

3

Public Function getTempVal{) As Single
Dim outTemp ds Single

If toFahr Then ‘should we convert to F?
outTemp = makeFahy ‘ves

Eise

outTemp = temperature 'no

End If

getTempVal = outTemp ‘return temp value

End Function
Private Funcition meke¥ahr{) As Single
Dim t As Single

‘convert t to Fahrenheit

t o= 9 * {temperature / 3} + 32
makefahy = t

Bad Function

temperature public  private getTempVa
getTempVal
makeCel

34

makeFahr
makeFahr
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32

w_Enter times

=10l x|

Enter time

1023 Enter I

3-2
Times

setText (tx as String)
setSingle {t as Single)
getfingle as Single
getFormatted as String
getSeconds as Single

Times

99

Pyblic FPunction setText(Byval tx As String) As Boolean

Dim 1 As Integer, mins As Long,
errflag = False

T£ i > 6 Then

ming = Val(Lefts{tx, i - 133
secs = Val{Right${tx, Len{tx:
If secs > 59.%9 Then

eryvflag = True
End If
t = ming * 100 + secs
Else
ming = Yal(tx) \ 100
gecs = Val{tx}) -~ {100 * mins)
1f sscs » 53%.89 Then
errflag = True
o= N7
Risge
setSingie Val{tx}
End 1€
End If
setTaext = erriiag
End Fungction

secs As Single
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89.22
NT
notime SC scratch DQ disqualified
¥rivate Const tmlT As Integer = 10000, =@ As Integer = 20000
Private Const tmSCRATCHE As Integey = 30000
33
Enter time: Icl I Entét I

NT

SCR

o]

33 NoTime Scratch  Disqualification
34.1
123473 12:34.73
Public Sub setSingle(tv As Single}
t = tv
If tv > wminVal And tv <> tmNT Then
t o= tv / 100
End If
End Sub
minval Form_Load
minVal
Private Sub Class Initialize(}
minval = 156000
End Sub
IDE Class

Initialize 34
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», EnterTimes - Times {Code)

Private Sub Class_Initialize()
minWal = 10000
End Sub

34

Now is the time

4

How
is
the
T ime

Instr Split Tokenizer
Tokenizer
next-Token

Tokenizer

PString
Private
Private
Private
Public &
s = &t

tokenizer clasg

s As String, i As Integer

sep As String ‘token separator
stokens({) A&s String ‘array of tokens
ub init{ByVal st As EBtring)

set3eparator * ¢

End Sub
Private
gep =
ind Sub

=t

Sub Class_Imnitialize(}
* ‘defauit is a space separator

VB

Tokenizer
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private Sub Class_Initlalize()

sep = " ¢ "default is a space ssparator
Bnd Sub
Public Sub setSeparator{ByVal sp As String)
sep = Sp
stokens = Split{s, sp}
i= =1

End Sub
Public Function nextToken(} As String
Dim tok As String

1f i < uBound{stokens) Then

i =1+ 1
tok = stokens{i)
Else
ol = T
End If
naextToken = tok ‘return token

End Fuaction

3-5 Tokenizer

kenizer

Enter string to tokenize

'ﬁm is the time for all good BEMs

Mo
[
the
time:
for
al
good
BEMs
35 Tokenizer
Tokenizer
Private Sub Tokenize Click()
Dim tok As New Tokenizer
Dim s As String
tok.init txS8tring.Text ‘set the string from the inpit
isPokeng . Clear ‘glesr the list box
s = tok.nextTckan et a token
While Len{s} » 0 ‘ag long as not of zexo length
lsTokens .Additem s tadd into the list
8 = tok.nextToken ‘and look for next token
Wand

End Sub
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public  private

I Emily Fenn 17  WRAT 4:55.84
2 Kathryn Miller 16 wWyw 5:031.35
3 Melissa Sckoinik 17 WYW 5:01.58
4 Sarah Bowman 18 CDEV 5:02.44
5 Caitlin Klick 17 wMBM 5:02.5%
5 Caitlin Healey 16 HMBM 5:03.62

Private swimmers As New Collection

Private Sub Form Load{)
Dim £ As Integer, 3 As Btring
Dim sw As Swimmer

Dim i As Integer

£ = Freefile

'read in data file and create swimmer instances
Open App.Path & "\500free.txt” For Input As 4§
While Not BEOF(L}

Line Input #£, §
Set sw = New Swimmer ‘create instances
sw.init 8 iead in data
swimmers .hdd sw ‘add to collection
Wend
Close #f

‘put names of swimmers in list box
For i = 1 To swimmers.Count
Set sw = swimmers{i)
ls8wimmers.AddItem sw.ygetName
Hext 1

End Sub

Swimmer

getXx XX

Collection
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Private frname As String, lname As String
Private club As String

Private age As Integer

Private tms Ag Rew Times

Private place As Integer

<

Public Sub init(dataline As 3tring)
ni

Dim tock As New Tokenizer

tok.init dataline ‘initilaize string tokenizer
place = Val{tok.nextTcken) ‘get lane number

frname = tok.nextToken ‘get first name

iname = tok.nextToken ‘get last name

age = Val{tok.nextToken} ‘get age

club = tok.nextToken ‘get club

tma.setText tok.nextToken ‘get and parse time

End Sub

Public Function getTime () As String
getTime = tms.getFormatted

End Function

Public Function getWame{) As String
‘combine first and last names and return together
getRame = frname & “ " & lname

End Function

%

public Function gethge() As Integer
gethAge = age
End Function
iz Function getClub(} As String
getClub = club
£nd Function

3.6.1

Swimmer Tokenizer Times

3-6

Swimmer



25

mmers

K.athrun Miller

Melisza Sckolnik

Sarah BOWIT]an 503 52

Caitlir Klick
Caitlin Heale:
:Kim Richardzon
Beth Malinowski

Patricia Finnerty
Carolyn Bowman
K.atie b artin

Lauren Dudley _v_]

Ermily Fenn ﬂ Swirmer's time:

3-6

Private Sub lsSwimmers Click(}
Dim 1 As Integer
Dim sw A3 Swinmer

i = lsSwimmers.Listindex ‘get index of list
If i >= 0 Then
Set sw = swimmers{i) ‘get that swimmey
IbTime.Caption = sw.getTime ‘digplay that time
End If

Class Initialize

VB6

Swimmer Tokenizer

Public Sub init(dataline As String)
Dim tok As New Tokeniger

tok.init dataline 'initialize string tokenizer

VB7
VB6 SetX XX
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VB

3.8

get

VB Property
Form
Age Property Let
getAge  setAge
Froperty Get age() As Integer
age = gAge ‘return the current age
End Property
Property Let age(ag As Integer)
sfge = ag ‘save a new age
End Propsrty
myAge = sw.Age ‘Get this swimmer‘s age
ew.hge = 12 'Set a new age for this swimmeryr
set get et
SwimmerTimes get
Swimmer

Option Explicit

Private frname As String, lname As String

Private sClub As String
Private sBge As Intsger
Private tms As New Times
Private place As Integer

Public Sub init{dataline As String)

Dim tok As dNew Tokenizer

tok.init dataline
place = Val{tok.nextToken; ‘get

frname = tok.nextToken fget
iname = tok.nextToken et
shgae = Val({tok.nextToken! tget
sClub = tok.nextToken ‘get
tms . setText tok.nextToken ‘get

End Sub

Property Get time{) As String
time = tmsg.getFormatted
End Property

lane number
first name
last name

age

oiub

and parse tims

public private sub

*initilaize string tokeniszer

Property Get
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Property Let time(tx As String)
tms . satText X
End Property

%

Property Get Name{) As String
‘combine firvst and last names and return together
Wame = frname & " * & lname

End Property

Property Get age(! As Intsger
age = sAge ‘return the current age

End Property
B o e e o v e

Property Let age{ag As Integer)
shge = ag ‘save a new age

Fnd Property

Property Get Club{} As String
Club = sClub

Eng Property

txTime

Private Sub txTime Change()
Dim i As Integer
2im sw As Swimmer

i = lsSwimmers.LigtIndex ‘get index of list
If i >= 0 Then
Set sw = swimmers(i) ‘get that swimmey
sw.time = txTime.Text ‘'store that tims
End If ‘

End Sub

3.9

10

'The Voltmeter class
Public Sub setRange(ByVal maxVal As Single)
'set maximum voltage to measure
End Sub
Public Function getVoltage() As Single
'‘get the voltage and convert it to a Single
End Function
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VB

3.10

Private Sub OK_Click(}

If opPe.vValue Then
Set vm = New PE2345

Else
Set vim = New HPI1234
End If
vin.getvoltage
End Sub

vbFile

VB

£ = FreeFile
Open *"file.txt" for Input as #£

Input #£, =
Line Input #£, sLine

VB

Bxists = len{dir${filename))>0
Name filel as f£fileZ

®ill filename

VB6  Scripting.FileSystemObject

VB

‘file exiszts
‘Rename file
‘Delete file

VB

Public Function COpenForRead{Filsname As String) As Boolean

Public Punction £fEof{) As Boolean

rublic Function readLine{) As String
Public Punction readToken{) As String

Public Sub closeFilel)
Public Function exists{) As Boolean
Public Punction delete() As Eoolean

Public Function OpenForWrite{fname As String) As Boolean
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Public Sub writeText(s As String)
Public Sub writeLine(s As String)
public Sub metFilename(fname As String)
Public Function getFilename({} As String

Public Function OpenForResd(Filename As String) As Boolean
‘open file for reading

£ = FreeFile ‘get & free handle
File name = Filename ‘save the filename
On Errer GoTeo nefile 'LIAaD errors
Open Filename For Input As #£
opened = Trus ‘set true if open successful
oexit:
OpenforRead = opened ‘return to caller

Exit Function
‘meprror handling--

nofile:

end_file = True ‘gset end of file flag
errbesc = Err.Description 'save error messae
opened = False ‘no file open

Resume oexit ‘and resume

Fnd PFunction
Public Function £Eof{) As Boolean
‘raeturn end of file
If opened Then
fRof = BOP(f)
Else
£Eof = True *1if not opened then end f£ile is true
Bnd If
End Functicn
Public Function readline{) As String
Dim & As String
‘read one line from a text file
If opened Then
Ling Iuput #£, s
readLine = g
Else

o]
3
&
1
o
o I
8]
+
e
<]
o

Dim £1 As New vbFile
chlg.Showlpen ‘use common dialog open

£l .0penForRead ¢Dlg.Filename
‘read in up to end of file
sline = f£l.readLine
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while Mot £1.fRof
lsFilesg.Additem sline
sline = fl.readLine

Wand

£l.closeFile

VB
VB.NET
3.11 Visua Basic
VB Microsoft’'s
Hungarian Charles Simonyi Java
VB
Buttons bt btCompute
List boxes Is |sSwimmers
Radio(option buttons) op opFSex
Combo boxes cb cbCountry
Menus mnu mnuFile
Text boxes tx TxTime
clsXXX
Labels Frames Form VB
swimmerTime
3.12
VB public private

getXXX  setXXX
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Customer

Pascal
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4.1 VB

VB

TapeMeasure
VB VB
VB
Measure.cls Measure.frm
VB public  private
public
private VB .cls frm

4.2

VB new TapeMeasure

Dim tp az TapeMeasure ’variable of type TapeMeasure

‘create instance of TapeMeasure
set tp = new TapeMeasure

Integer Single
new new

4.3 VB

TapeMeasure
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‘Tape measure class
Private width As Single, factor As Single
Public Sub setUnits{units As String)
‘allows units to be om or feet
Select Case LCase${units)
Cage “gV: ‘centimeters
factor = 1
Case "i": ‘inches
factor = 2.54
Case Else
factor = 1
End Select
End Sub
Fublis Function Measura() As Single
width = Rnd * 100#%
Measure = width / factor
End Function
Public Function lastMeasure() 2As Single
lastMeasvre = width / factor
¥nd Function
M easurer
Dim tp As Yew TapeMeasure
Private Sub btMeasure Click(}
txMeagure.Text = Stri{tp.Measure}
Znd Sub
Private Sub opCHM_Click{}
tp.setlnits "¢
txMeasure.Text = Strii{tp.lastMeasurs)
End Sub
Private Sub opft Click(}
tp.setlnits “f°
txMeasure.Text = Str$(tp.lastMeasure)
End Sub
private width



factor set  get
set
TapeMeasure factor public
tp.facror = 2.54;
tp.factor = =50
setUnits
tp.setinits "o”
TapeMeasure |astM easure
Public Sub setTempi{t As Single}
t o= 5 ‘changes t in the calling program
End dub
t
Byvd

Public Sub setTemp{ByVal t as Single}
t = 5 ‘has no affect on calling program
End Sub

4.7

Encapsulation “ 8
Polymorphism Measure
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VB
Inheritance
VB6
VB6

VB6

VB.Net

VB.Net



VB IDE
VB6  ActiveX
VB 7 VB.Net
51
TextBox VB6
TextBox
VB IDE ActiveX File]New Project
ActiveX Control 51

B = ¥

Standard EXE  ActiveX EXE  ActiveX DLL YB Application

‘Wizard

N B & e

VB Wizard Activex Activex Data Project
Manager Document DIl Document Exe

51 VB ActiveX

UserControl

VB6
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5-2 UserControl

F4 UserControl1 HiText TextBox
TextBox 5-3

gl Project] - HiText .. =] E3
L] [ ] O -

tF ext]

5-3 UserControl

tXEntry GotFocus

Private Sub txEntry GotFocus()
Dim & As String
% = Textl.Text
txEntry.SelsStart = 0 - 'Start highlight
txEntry.8ellength = Len(s) ‘end highlight
End Bub

5.1.1

HiText Resize

Private Sub UssrControl Resize(

txEntry.Width = Width ‘design time resize of width
txButry.Height = Height ‘and height

End Sub

¥
i
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5.2 HiText

File]Add project to
HiText 5-4

o {
Lat- J

5-4 HiText

Clear 5-5

5-5 HiText

HiText TextBox
HiText Tab
Clear HiText



| & Try aut the new hiT ext control

5-6 HiText

5.3

TextBox

Property Let Backeolor{c As Colorlonstants)
wxBntry.Backeolor = ¢
PropertylChanged “BackColor®

End Property

3

Property Get Backeolor() As ColorConstants
Backecolor = Textl.Backcolor
£ngd Property

PropertyChanged
VB
TextBox Clear

Clear

Public Sub Clear)

txEntry.Text = **
End Sub
Clear Clear

Private Sub Clearit_ Click(}
hiTextl.Clear
End Sub



VB

5.4

File]Make Project Group
.OCX

5.5

VB7

5.6

Project|/Components

.EXE

VB

‘ \ActiveX\htx.vbg

Dl




Java VB.NET

VB6

VB

Command

Pubilic Sub Exzscute()

£nd Sub

%

Public Sub init{nm As String)

Command
ExitCommand

Implenents Command
P

VB6
Execute init

private 3Sub Command_Exscute()
‘do something
End Sub

ExitCommand

Private Sub Command init(nm As String)}

‘initialize something
End Sub

VB6

Command

Command
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VB

6.2

Command

ExitCommand

Command

Command

Buy

6-1

Amount to invest



3310.34
3130.73
3237.04
774.88
636.33

410,34
.00

36.33

6-3

6.3

invest

init



VB

Private stockMame As String 'name

Private isMuniBond a&s Boolean ‘true of muni bond
Private investment ks Single 'amount iavested
Private invDate As Date ‘date of investment
Private rate As Single ‘growth rate

Public Sub init(nm As String, muniBond As Boolean:?

stockName = nm ‘save the nanme
igMuniBond = muniBond ‘and whether a bond
1f isMuniBond Then
rate = (.08 ‘low fixed rate for bonds
Else
rate = Rnd / 10 '‘random rate for stocks
Endg If
End Sub

Public Sub invest{amt As Single)
invhate = CVDate(Date$) ’'remember date
investment = amt Tand amount invested
End Sub

Public Function getHame{) As String
getName = stockName 'return the stock name

End Function

Public Function getValue{toDate As Date) As Single
Dim diff, walue As Single
‘compute the value of the investment

diff = DateDiff{"d", invDate, tobate)

value = (diff / 365) * rate * investment + investment
getValue = value ‘and return it

End Function

Public Function getTaxable(toDate As Date) As Single
If isMuniBond Then

gatTaxable = 0 ‘no taxable income
Else

‘return the taxable incowme

getTaxable = getValue({tobDate} - investment
End If

End Function
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Private BSub Taxable Click({;

Dim i As Integer, dt As Date

Dim stk as Stock

lsOwn.Clear

t = CVDate({txDate.Text)

For 1 = 1 To stocksOwned.Count
Set stk = stocksCOwned{i}
1sCwn.AddItem stk.getName & vbTab &

"

FormatS(atk.getTaxable(dt), "#§#4#.007)
Hext 1
End Sub

Equity Stock  Bond
Equity

public Sub init{nm As String)

End Sub

Public Sub invest(amt As Single)

End Sub

Public Function gstNawme({) As String

Bud Function

public Function getValue({tolate As Date) As Single
End Function

Public Function getTazable{toDate As Date) As Single
End Function

Public Function isBond{) As Boolean

¥nd Function

Implements Equity

¥rivate stockName As String 'stock name

Private investment As Single tamount invested
Private invDate As Date ‘investment date
Private rate As Single ‘rate of return

Private Function Equity getName() As String
Equity_getName = stockName ‘return the name
End Function

Private Function Equity_ getTaxable({toDate As Date) As Single
‘compute the taxable include

Bguity getTaxable = Equity getValue{toDate) - investment
End Function
Private Function RBquity_getValue{tobate As Date) BAs Single
Dim 4if€f, value As Single

Equity
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VB

‘compute the total value of the investment to date
diff = Dateliff("d*, invDate, tobate)
value = (diff / 365) * rate * investment + investment
Egquity_getValue = value
End Function
LS,

Private Sub Eguity init{nm &s Btring)

stockName = nn *initislize the name
rate = Bnd / 10 ‘and a rate
End Sub

Private Sub Eguity invest{amt As Single)

invDate = CVDate{Date$) ‘set the date
investment = amb ‘and the amount
fnd Sub

€

Private Function Bquity isBond{} As Boolean
Fguity isBond = False ‘is not a boand
End Function

getTaxable init  isBond

Implements Bguity

Private stockd¥ame As String
Private investment As Single
Private invDate As Date
Private rate As Single

Private Function Bgulty gstWame() As String

Egquity getlame = stockName

End Function

Private Function Equity geiTasxable(toDate As Date) As
Equity getTaxable = {

End Function

Private Function Bguity_getValue/toDate As Date) As Single
Dim diff, value As Single

Giff = DateDiff("d”, invDate, tobate}
value = {diff / 2653 * rate * investment + investment
Egquity getValue = value
End Punction
Private Sub EBguity init(nm As String)
stockNeme = am
rate = §,05

Private Sub Bguity invest(amt As Single)
invDate = CVDate(Daite$)
investwent = amt

End Sub

g
o]
e
o
s}
po
i



Private Funotion Bguity_isBond() As Boolean

Bguity isBond
End Function

Stocks

= True

Bonds Equity Equity

Private Sub Taxable Click{}

Dim 1

hs Integsry,

ét As Date

Bim stk az Eguity

*Show the list of taxable

lsOwn.Clear
dt =
For i = 1

Set gtk =

CV¥Date{ trbe
To st
stocksOwned (i)

incones

ate.Text)
ockalwned. Count

la0wn.hddItem stk.getNVame & vbTab & _
Format${etk.getTazable(dt), “###§.007)

Stock  Bond
VB6

Equity

‘Class Eguity with calceValue added
Public Sub init{nm As String)

End Sub

Public 3ub inves

End Sub

Public Function
Bnd Punction
Public Function
End Function
Public Function
End Function

*

Publie Function
End Function

t{amt As Single)

getlame() As String

getValue({toDate As Date) As Single

getTaxable{toDate As Date) As Single

isBond{} As Boolean
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VB

€

Public Funchtion calcValue(inviate As Date, toDate As Date,

rate As Single, investment As Single)
Dim diff, value As Single

diff = DateDiff("d", invDate, tobate)

value = {(diff / 365) * rate * investment + investment
caleValue = value

End Function

VB6

Stock  Bond Equity calcvalue

Implements Bguity

Private stockNWame As String 'stock name
Private investment As Singls Tamount invested
Private invDate As Date ‘date of investment
Private rate As Single ‘rate of return
Private eg As New Eqguity 'instance of base Egquity class
|
Private Function Equity getName{)} As String
Egquity_ getRame = stockName
End Function

Private Function Eguity getTaxable(toblate As Date) As Single
Equity getTaxable = Eguity getValue{toDate} - investment

End Function

%

Private Function Bguity getValue{toDate As Uate} As Single

‘compute using method in base Bguity class

Equity getValue = eg.calcValue(invDate, toDate, rate,
investment)

End Function

Private Sub Eguity init{nm As String)
stocktame = nm
rate = Rnd / 10

End Sub

Private Sub Eguity invest{amt As Single)
invDate = CVDate(Date§}
investment = amt

End 3ub

Private Function Equity isBond() As Boolean
Eguity _isBond = False

End Function

calcVaue Stock  Bond

Stock



Private Function Eguity calcValue(invDate As Date, _
tolate Bs Date, rate As Single, _
investment As Single} As Variant
'‘never uged in child classes

End Function

Stock Bond
6.6
Equity Stock  Bond
Stock Bond
Collection equity
stocks Stock

Bond

For L = 1 To stocks.Count
spame = stocksi{l).getName
lsStocks. Additem sname
Next i

6.7

6.8

‘ \Inheritance\Basic




VB.NET VB7

VB VB7

VB7
VB.NET  VB7
VB7
7.1 VB.NET
VB7
VB6

7

VB.NET

Dim myCol As New Collection

MyCol.Add "Mine”

VB7

Dim myCol As New ArvayList

MyCol.add ("Mine")

ByRef
VB6 3
Set
Dim

Dim xu, ¥ As Integer

VB
NET
VB7
VB7
Mine
Byvd
Set Variant Wend

Dim ¥ as Integer, ¥ As Single

VB
VB.NET
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Dim % as Integer

*legal in both vbé and vb7

Dim ¥ as Single
7-1
7-1 VB6 VB7
VB6 VB7
Set g= New Collection g = New Collection
Dimy asVariant Dimy as Object
While x<10 While x<10
X=x+1 x=x+1
Wend End While
Dim x as Integer, y asinteger Dim x, y as Integer
ReDim x(30) As Single Dim x(30) as Single
X=New Single(40)
or ReDim x(40)
Instr Left Right indexOf
VB7 7-2
7-2 VB6 VB7
VB6 VB7 VB7
Instr(s, ",") s.indexof(",")
Left(s,2) s.substring(0,2)
Right(s,4) s.substring(s.L ength() -4)
7.1.1
VB

Public Functicon Squarit{y as ESingle)

Sguarit = 2 * x
End Function

VB7

public Function Sguariti{x as Single)

Baturn X * ®
End Function

reture
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VB

7.2

VB7 Dim

VB7

Dim age As Integer = 12

For i = 1 To UBocund(a}
Dim j As Integer
i

=1

Fo = i + 1 To UBound(a)
If {a{i) » a{3)) Then
Dim temp As Single
temp = a{i)
a(i) = a(i)
a(1) = temp
End If
Next i
Next 1
‘error! temp no longer exists
Console.Writeline{ "temp=" + temp)

4

j temp
temp
VB7

Dim temp As 8ingle ‘outer declaration

=1

For i o=
Dim
For

o UBound{a)

Az Integer

= i + 1 To UBound{a}
£ {a(i; >» a(j)) Then

fndde ot

Pt Aade

terror! temp already longer exists

Dim temp As Single
cemp = afld
a(d) = a(j)
a(j) = temp
End If
Next j
Next 1

i

temp
j
Console.WriteLine
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For i = 1 To UBoundia)

Dim j As Integer ’legal
.+ 1 To UBound(a)

FPor 3 = i

tsome code

Next 3
Hext i

pim 3 As Integer ‘legal

-

7.2.1 VB.NET

VB6

VB7

Substring
ToLowerCase
Tolipperiase
IndexCf
Insert

CDbl

Dim s as String
Dim ® as Single

VB7

Cint CSng

= 12.3

s = R.Tostring ‘oconvert e String

% = CHng(s) ‘convert to Single

3 va S

Format

Dim s as String

Dim x as Single

x = 12.34

s = Single.Format{x, *"##.000"}

VB6 Option Explicit
Dim VB7 Option Strict On

VB7

Option Explicit

Option Strict On
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Bulid

Option Strict On

TestCode Property Pages

Configuration; lf%!,!"&

=) Common Properties
General
& Build
Irnports
Reference Path
Skrong Marme
Dresigner Defaults
{77 Configuration Properties

7-1 Properties Pages
7.3.1 VB.NET

VB7

VB.NET

Dim k As Integer = CInt{time)
Dim time ag Single =

VB7
VB7

Currency
Convert

:_l Flatftm: IN,!\C*

Application icon:
D ’ (Default Icon)

Compier Debaulks
Option Explicit: on v
Cphion Strick: on b

IBinary i l

Option Compare:

= CEng{®3.3")

Dim k As Integer = Convert.TolInt3Z{s)

74 VB6 VB.NET

Visual Basic
Get Let

Option Strict
Int32 32
Option Explicit
Cint CSng CDbl CLng CbDate
getXxx  setXxx VB6
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55

Property Get fred{) Bs String

frad = frediame
Eund Property

Property Let fred(s As String}

frediame = g
End Propsrty

VB7

Property Fred{) As String
Get
Return fredName
End Get
Set
fradilame = value
End Set
End Property

value
Abc.Fred = “dog”
value “ dog”
Fred Boy
Dim kid as Boy
Kid.fred = “smart®

Dim brain as string
Brain = kid.fred

VB
VB

7.5

VB7 C C++ C# Java

VB7

getFred
VB

setFred

get
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Dim i As Integexr = 5

i 4= 5 cadd 5 to i
i -= 2 ‘gubtract 8 from i
io*= 4 multiply i by 4
i=41i+5
i=1i-8
i= 1 * 4
7.6
VB.NET C#
common language runtime CLR
VB7 C
VB7
VB C# C++ Java C++ Java
7.7 VB.NET
VB7 VB7
VB7
DLL Import
Imports System.IO ‘Use File namespace ¢lasses

nameSpace
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Property Pages
TestCode Property Pages ‘ : i
Canfiguratian; IWIA _:J Platfori |ﬂfﬂ
=) Common Properties Mamespace:
General l
Build
& Imports Add Import I Update

Reference Path

Strong Mame Project imports:

Designer Defaults Microsoft, VisualBasic

(3 Configuration Properties Systermn
Syskem, Collections
Systemn.Data
Svskem, Diagnostics
Syskern.Drawing
Syskem, Windows, Forms
7-2 Property Pages
VB7
hello
VB7

'Simple VB Hello World program
Public Class oMain
ghared Sub Main{) ‘entry polint is Main
‘Write text to the conscle
Console.Writeline {"Helle VB World®™)
End Sub
End Class

“ HelloVB World” DOS VB7
Sub Main Shared VB7
Module

*Simple VB Hello World program
Public Module cMain
Sub Main(} ‘gntry point is Main
'Write text to the console
Congsole.Writeline ("Hello VB World")
End Sub
End Module



58 | VB

Module
shared Sub Main Shared Module
.bas Module
Class
VB6 VB7
VB6 .cls
frm VB7 .vb
7.8 VB7
Visua Studio.NET File|New Project
Templates Console Application 7-3

Project Types: Templates:

v ({1 Other Projects y
7 wisual Studio Solutions %& @
<

Empty WWeb  Import Folder

{1 Wisual C# Projects ?9 E :g
Tt ! = 3

D Yisual C4++ Projects 1S

{1 visual FoxPro Projects Console Windows  Emply Project
{11 Setup and D=ployment Projects Application Service

Project Wizard L’
[ﬂ. project for creating a command-line application
Mame: ] Consolespplicationl
Location: l D:\ProjectsivbPatsiPrograms _‘_'J Browse. .. I

¥ More I QK I Cancel I

Help | |

7-3 New Project Console Application

Sub Main

VB

Class
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Module cMain
Sub Maini)
‘write text to the console
Console . WriteLine("Hello VB world™)
End sub
End Module

F5
cMain
Solution Explorer

CnnsoleApp cationl Property Page

3 Comman Properties
% General
‘Versian
Build
Imports

Reference Path : . g - |ConsoleApplicationl . chain
Sharing 2 - Sub Main
Designer Defaults .

Configuration Properties

7-4

F5
DOS “ Hello VB World”
Module  Public Class

Public Class cMain
Shared Sub Main(}
Congole.WriteLine("Hello classy VB world™)
End Sub
BEnd Class
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7.9 VB.NET

Visual Studio.NET
WindowsA pplicationl
New WindowA pplicationl

Windows Application

VB6 Toolbox

sayHi - Microsoft Visual BasicNET [design] - Formi1.vb [Design]
Ele Edt e Project Buld Debug Date Fgmet Tools Window Help
P-a-oHP Lt BB - - » Debug  * (M tokine
HPaAy Fad BOelE TR ¢ ldte HE W%,

Windows Designer

File|New Project

Forml.vb

Windows Designer 7-5

~BERF-O.

| Form1ivb [pasign] |
| @ S Ll F

[ seachrosstororvert |

ek 9 [

25° Ustilew

i Treeview

] TabControf
73] MonthCalendar
& ¥ HScrollBar

% VoeralBar

0 e

“|* spitter

[ P i

CipboardRing | ¥

Das [HelloForm System.Windows + §‘

Gomponents | w0 e

Windows Ferms | 2w _,]:
- Opacity 100% P =

B ROt lo

A tabel ShowlInTaskb True {8

A Unkdisbel T

| Button Srzg@r:lps_twe féu:tn A

[l TextBox SnapToGrid True {2

& StartPosition WindowsDefau | &
R Tag I L

AL | ‘

Lo TopMost  Felse

" GraupBox | Transparency ]

& | Windowstate Nomsl

] Panel - =

5 patagrd B T

| 4 UistBox 5 alr s
1 Checkedlistox 'ﬁ"sm i :‘"‘"'MT' i
. A tion ‘sayH’ (1 project)
| 53 ConboBiox 5 R say

% (3] References
) Assemblylnfo.vb
& Formivh

F

start| | @ 4 W@ | Aoerocsy | 8 pantshon | Bizsaachor. |[oe sayhi-mie..

7-5 Visual Studio.NET

hello”

|_98% p¢ [h@@bﬁﬁb@& %12 4

b w
1bHi
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Protected Sub SayHello Click{ByVal sender As Ubject,
ByVal & As System.Eventirgs)
ibhi.Text{) = txhi.Text
txhi.Text = °°
End Sub

Click sender
7-6

. simpleHello 4 e

Enter your text below: Enter your text below:

|

Hello

Say hello

=10/ x|

7-6 Say hello SimpleHello

7.10

VB7 —_—

Public Class HelloForm
Inherits Svstem.Windows.Forms.Form

Form VB
VB7
VB7

“ [4]"

Friend WithEvents txHi As System.Windows.Forms.TextBox
Friend WithEvents 1bHi As System.Windows.Forms.Label
Friend WithEvents Buttonl Az System.Windows.Forms.Button



VB

'Required by the Windows Form Designer

Private conponents As System.ComponentModel.Container

<System.Diagnostice.DebuggerStepThrough( >

Private $ub InitializeComponent{)

Me.txHi = Hew System.Windows.Forms.TextBox{;
Me.lbHi = New System.Windows.Forms.Labal{)
Me.Buttonl = New System.Windows.Forms.Button)
Me ., SuspendLayout{}

"

fExHL

Me. txHi.Location = Hew System.Drawing.Point{48, 24:
Me.txdl . Name = "txHi"

Me.txHi.8ize = New System.Drawing.Size(1l44, 20)
Mg.txHi,TabIndex = 0

Me.txHi.Text = "Hello™

2

*1bHiL
Me.lbHi.Font = New System.Drawing.Font(
“Microscft Sans Serif®, 14.25%,
System.Drawing.Font8tyle.Regular,
System.Drawing.GraphicsUnit.Point, CType(l, Byte})
Me.lbHi.ForeColor = System.Drawing.Color.FromBrgb(
Crypel{l, Byte), Clvpe(l, Byte}, CType{l%2, Byte):}
Me.lbHi.Location = New Svstem.Drawing.Pointi{43, 54}
Me.lbHl.Name = "lbHL"
Me.lbHi.Size = New System.Drawing.Size(l13Z, 24)
Me,1lbHi.Tablindex = 1
‘SayHello
Me.SayHello.Location =
New System.Drawing.Point{88, 136}
Me.SayHello.Name = "SavHello"
Me.SayHello.8ize = New System.Drawing.Size(80, 24)
Me.sayHello.TabIndex = 2
Me.SayHello.Text = "Hello®

%

‘Formi
§
Me.dutolcaleBasedize = few System.Drawing.size(5, 13)
Me.ClientS8ize = New System.Drawing.Size(2%2. 273}
Me.lontrols.AddRange(
New Svatem.¥Windows.Forms.lontrol()

{Me.Buttonl, Me.lbHi, Me.txHij}
¥e.Name = "Forml”®
Me.Text = "Say helloe”
Me.Resunelayout(False}

§

fnd Sub



7 VB.NET 63
WithEvents Say hello
SayHello_Click
7.11
New hello

Pubklic Sub New()
MyBase.New/()
*This czll is reguired by the Windows Form Designer.
InitializeComponent()
'Add any initialization after the InitializeComponent{) call
End Sub

MyBase New
MyBase New

New New T
New init() init()
init()
private Subk indt{}
ibHi.Text = "..."
End Sub
fRegion " wWindows Form Designer generated codes v

Public Sub Newl}
MyBase . Naew(}

'This call is required by the Windows Form Designer.
InitializeComponent(}

*Add sny initialization after the InitialiszeComponenti{} call
init{)

End Sub

New

3 StringTokenizer VB7
Split

sarray = 3.8plit{sep.ToChardrray}

VB7 Tokenizer
init

New

VB6

VB7



VB

Public Class Stringfokenizer
Private s A i
Private 1 2
Private sep As String ‘token separator
Private shrray({} As String

¢ Sub New({ByVal st As Stxing)
t ‘gopy in string
set Separator{” *) default separator

b
o

o
bt
ot
]

i

Ul New(ByVal st As String,
BRyVal sepr As String}

g = gt

set_Separator{sepr) ‘creates the array
End Sub

¢

Privete Sub set separator{ByVal sp As String)
3ap = 8p ‘eopy separator
‘and create the array

saryay = s.8plit{sep.ToCharArray}
i=20
End Sub

5

Fublic Sub setSeparator(ByVal sp As String)
set separator{sp}

%]
o3

o)
]

rublic Punction nextToken{) As String
Dim § As Integer
3 o= i
i o= Lo+
If 3 < sarray.Length Then
Return sarray{i)
lse
Returyn *°"
End YE
Znd Funection
Eund Class

o

i

Tokenizer

Tiliustrates use of tokenizer
Public Class TokTes
Sharad Sub Main{}
Dim 5 As String
Dim tok As New StringTokenizer{"Hello VB World®")
3 = tok.nextToken(}
While {8 «<»> "7}
Congole.writeline(s}
s = tok.nextToken{;
End While
End Sub
End Class
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VB7

pim tok As ¥New StringTokenizer("Hello VB World"™:
7.12 VB.NET

VB7 OnPaint
PaintEventArgs
Pen 1

Protected Overrides Sub OnPaint(ByVal 2 as PaintBventhrgs)
Dim ¢ as Graphlics = g.Graphics
pim rpen As new Pen{Color.Black}
4.drawline{rpen, 16,20,70,80)

Fnd Sub

Override VB

7.13

Tooltips
VB6 Tooltips VB7 Tooltip

pim tips As Wew ToolTip()
tips.SetToolTip(Buttonl, "Click to Execute™)

Cursor
Cursor Current
Cursors

Cursgor.Current = Cursors.wWaitCursor
Cursor.Current = Curscrs.befanlit

CUrsors . . Arrow
Cursors.Cross
Cursers.befaullt
Cursors. [beam
Cursors.No
Cursors.Sizellil
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Cursors. Uplrrow
Curascrs.Waitlursor

7.14

VB7
StringTokenizer

tok = New StringTokenizer{"apples, pears®, "

bublic Sub New{st as String, sepr as String)

gt
= gepr

2]
it

Public Sub New{st As String)

5 = st 'copy in string
sep = * ° ‘default separator
End Sub
VB
OverLaods
Overlaods
VB7
constuctor draw

Wamespace VBPatterns
Public Class Rectangle
Private x, v, h, ¥ A Integer
Protected rpen As Pen
Public Sub WNew(ByVal x_ As Integer, _
ByVal y _As Integer, _
ByVel h_ As Integer, _
Byval w_ As Integer)

2"}
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x==x_“
y:yﬂ_
h = h
W= W

rpen = New Pan{Color.Black)
End Sub
Public Sub draw{Byval g As Graphics}
g.brawlectangle{rpen, %X, y, w, h}
End Sub
End Class
End Namesgpace

7.16

VB7
7-4

Rectangle System.Drawing
Rectangle

rublic Classz Hect Form
Inherits Systen.Windows . Forme.Form

Private rect As VBPatterns.Rectangle

New

Private Sub init(}
rect = New VBPatterns.Rectangle(26, 50, 100, 200)
End Sub

OnPaint Rectangle

Protected Overrides Sub OnPaint{ __
ByVal e As PaintEventArgs)
Dim g As Graphics
g = e2.Graphics
rect.drawi{g)
End Suk

77

Rectangle

Rectangle
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7-7
7.16.1

Rectangle Square

Namespace VBPatterns
Public Class Sguare
Inherits Rectangle
Public Sub New{ByVal x As Integer, _
ByVal v As Integer, ByVal w As Integer:}
MyBase.New(x, v. w, w)
End Sub
End Class
£nd Namespace

Square Rectangle
Rectangle
draw

init
Private Sub init()
rect = New VBPatterns.Rectangle(20, 50, 106, 200)
sq = New VBPatterns.Sguare{70, B¢, 50}
End Sub

OnPaint

Protected Overrides Sub OnPaint{ _
ByVal e As PaintEventArgs)
Dim g As Graphics
g = e.Graphics
rect.draw(g)
sqg.draw(g}
End Sub
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=1o x|
7-8 Rectangle Square
7.17 Public Private Protected
VB6 public  private public
private
private getXXX  setXXX
public
VB7 protected protected
protected
protected
7.18
Rectangle DoubleRect

Namespace VBPatterns
Public Class DoubleRect

Inharits Rectangle

Private redPen As Pen

Public Sub New{ByVal x As Integer, _
ByVal y As Integer, ByVal w As Integer,
ByV¥al h As Integer)

MyBase.Hew(x, v, w, h)

redbPen = New Pen{Color.FromARGH{Z55,
Color.Red), 2}
End Sul

DoubleRect draw draw

draw
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draw
VB

Public Gwerrides Sub draw({ByVal g As Grephics)
MyBase.draw(g)
g.drawkectangle{raedPen, x + 4, ¥ + 4, w, b}
End Sub

Rectangle private

Protected z, v, h, w As Integer
Rectangle  draw
Public Overvidable Sub draw(ByVal g As Graphics)

g.brawvRkectanglefrpen, %X, v, W, b}
Znd Sub

7-9

=101 %]

7-9 Rectangle Sgare DoubleRect

7.19

VB7 Shadows

BaseClass

Public Class BaseClass
Private data As Single

Public Sub setData!{By¥al x» As Single)
data = %
End Sub

DoubleRect
protected
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v

Public Sub setData(}
data = 12.2
End Sub
End Class

setData
Overloads

Public Class BaseClass
Private data As Single
Private Const defavltv As Single = 12.2
Public Overleads Sub setData(ByVal x As Single}
data = =
End Sub
Public Overloads Sub setDatal)
data = defaultv
End Sub
End Class

SetData

Public Class DerivedClass
Inherits Basellass
Public Overloads Sub sstData(ByVal x &s Singls}
Mypase.setData(x + 12}
End Sub
End Class

setData BaseClass

Dim cl As Wew DerivedClass(}
cl.sgtData{)
cl.setData{ld}

Shadows

Public Class DevivedClass
Inherits BaseClass

Public Shadows Sub setbata(ByVal x As Single)
MyBage.setbata(x + 12}
End Sub
End Clasyg

DerivedClass setData
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Dim ¢l As New DerivedClass()
al.gatbatal} ‘now is illegal
wl.zetData(i4) 'is legal

7.20

VB7 Windows
TextBox VB6 DLL
VB7
TextBox
Windows Designer
Project|/Add HiTextBox.vb
TextBox UserControl

public class HTexiBox
Inherits ¥esthox

HiTextBox Tool box
7-10 HiTextBox

&3 PrintPreviewControl B TbForm
€ ErrorProvider s
(& PrintDocument
T PageSetupDialog [Tertont
B} CrystalReportviewer R AR e i P L e T R T e
&35 HiTextBox  © s . QALBIEPAT o B

.11 PIHiTextbox PG
Clipboard Ring lj_l R = i m s n
General l | R R SR R G L B SR D R
7-10 Toolbox HiTextBox

A text box that highlights whan vou tab into it

Publiic Class HiTextBox
Inherits System.windows.forms.TextBox
Private Sub init{)
AddHandler Enter, _
New System.BEventHandler{AddressCf Me.BT Enter)
End Sub

‘Enter event handler ig inside the class
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Protected Sub HT Enter{ByVal sender
ByVal e As System.Eventirgs)
Me.SelectionStart = 0
Me . Selaectionkength = Me.Text.Length
End Sub

r ks System.Obiect,
8

Bnd Class

Windows 7-11
Tab
VB7
Tab 7-11
HiTextBox

=10l x|

7-11 HiTextBox TextBox

7.21

VB6 VB7 VB7

Public Interface MuliicChoice
‘an interface to any group of cowponents
‘that can return zero or mors selected items
‘the pames are returned in an Arraylist
Function getSelected(} As ArrayList
Sub clear{) ‘clear all selected
Functior getWindow(} hs Panel

#nd Interface

Public Class ListChoice
Implements MultiChoice
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Public Function getSslected{) As ArravList

Implements MultiChoice.getBelected

E¥nd Function

‘eclear all sslected items

Public Sub clear{) implemsnts MultiChoice.cleax

#nd Sub

Public Function getWindow() Az Panel

Implemsents MultiCholice.getWindow

return pnl
End Function

Visual Studio Code Designer

7-12

[=c  mMulichoice (Builder)

_'] I-‘ olear

|
|

|5 Public Class ListChoice

[ 158 (Declratinns) )
dlear i

_‘ Implements MultiChoice @ getselected
| @ getWindow
i Dydrvrate otarbo o dvvaswrliot
7-12 IDE MultiChoice
Public Builder
VB7
VB7
VB6 VB7
\IntroVBNet\Hellol Module “ Hello”
\IntroVBNet\Hello2 Class “ Hello”
\IntroVBNet\Hi Text
\IntroVBNet\SayHello Simple Hello

\IntroV BNet\Tokenizer
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VB7
VB7 0 VB VB6
X
Dim x{10) As Single
X 1~-10 X 0
11 10 VB7
VB7 C C++ C# Java

Dim Max as Integer
Max = 10
Dim % (Max)

For § = 0 to Max-l
®{3y =3
Next j

]

For 4 = 1 t0 Max

Dim z{20) As Singls
Dim 7§ As Integsr

For j = Te z.Length — 1

0
z{3y = J

Por § = 0 Yo z.Length - 1
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VB

21

8.2

Dim z{20) Rs Single

21 0~20

VB7

‘Declare at the class level
Dim x() As Bingle

‘allocate within any method
% = New Single(20) {3}

Dir a{) As Single
a = MNew Single{) {i, 3, 4, 5%

Preserve
ReDim As

ReDim x(40}
ReDim Preserve x{50)

System.Collections

8.2.1

ArrayList 1 ArrayList

0 VB7

z.Length 21

ReDim
ReDim

ArraylList

ArrayList Collection

Dim i, 37 As Integsr
‘create ArraylList

Dim arl As Wew ArraylList(} ‘constructor

‘add to it

0

z.Length-1

Collection
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For 7 = 0 To @
Arl.Rd4d(3)
Next i
Collection ArrayList  Count Item
Collection ArrayList
‘print out contents
For i = 0 To arl.Count - 1
Console.writelLine{arl.Item{i})
Congole.writeLine{arl(i)}
Next i
ArrayList 81
8-1 ArrayList
Clear
Contains(object) true
CopyTo(array) ArrayList
IndexOf (object)
I nsert(index,object)
Remove(object)
RemoveAt(index)
Sort ArrayList
8.2.2 Hashtable
Hashtable
Hashtable
Hashtable Add Item

Dim hash As New Hashtable(}
Dim fredOhiject As New Object{}
Dim obj As Object
hagh.hdd{"Fred", fredObject)
oby = hagh.Item{"Fred®)

Hashtable
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8.2.3 SortedList

SortedList VB6 Collection

Dim slList Az New SortedList{}
slist.Add{"Fred”, fredObisct)
glist.Add{“San", obi)

Dim newObi As Object

newibi = slist,GetByIndex{d) by index
newDbi = slist.Item{"Sam”) ‘by key
SortedList Queue
VB7 Exception On Error Goto
Try Catch

Ty

‘Btatements

Catch @ as Exception

‘do these if an error occours
Finally
‘do these anyway
End Try
Try Finaly
End Try Catch
Finally
ArrayList
Try
For i = ¢ To ar.Count 'NOTE: one too nany
Console.write{ar.Iltem{i)}))
Next 1

Catch e As Exception
Console.writeLine{e.Message)
Console.writeLine{e.stackTrace)

End Try

Congsole.writeline({"end of loop™}



8 VB.NET

79

012345678%Index is out of range. Must be non-negative and less
than size.
Parameter names index
at System.Collections. ArrayList.get Item{Int32)
at ArrayTest.Main{)
end of loop

Exception cceurred: Svegten.ArqumentOutOfRangeEBxception: Index
is out of range.
Must be non-nagative and less than size.
Parameter name: index
at System.Collectlons.ArrayList.get Item(Intiz)
at ArvrayTest.Main{}
at vbProject. main{System.Stringl]}

8-2

8-2 VB7

AccessException

ArgumentException

ArgumentNull Exception

ArithmeticException

DivideByZeroException 0
IndexOutOf RangeException

FileNotFoundException

EndOf StreamException

DirectoryNotFoundException

Null ReferenceException

8.4

Try

Ty
For 1 = 0 To ar.Count
Dim k As Integer = CTlype{ar{i}, Integer)
Console.writehdnefli.toString & ® * & k / 1)
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Haxt i
Catch e As DivideByZercException
Congsole.writeline{e.Message)
Congole.writeline{e.stackTrace)
Catceh & As IndexOutOfRangeException
Console.writeline(s.Message)
Console.writeline{a.stackTrace)
Catch & As Exception
Console.writelLine! "general exception” + a.Messays)
Console.writeline{s.stackTrace}
Bnd Try

8.5

Throw
TrYy
‘some aods
Catch e as Fxoeption
Throw e ‘pass on to calling routine
End Try
VB6
Input #£, s ‘read & string from a file in VB6
Input(f, =} ‘vbé compatible string read from file
VB7 Line Input
8.6.1 File
File
File File

VB static
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8-3
8-3
File.Exists(filename) true
File.Delete(fileename)
File. AppendText(String)
File.getAttributes(String) FileAttribute

File.Copy(fromFile, toFile)
File Move(fromFile,toFile)
File.OpenText(filename)
File.OpenWrite(filename)

File

If FPile.Bxists("foo.txt®) Then
File.Delete( foo.txt")

End If

File

pim ts As StreamReader
Dim fg Ag FileStrean

StreamReader

File

tz = File.OpenText{"foo.txt”}

fs = File.CpenRead{"foo.data™}
8.6.2

Dim ts As StreamReader

[

1o

im 8 As String
= tg.Readline{}

8.6.3

g = File.OpenText{*foo.txt")

FileStream

StreamReader

‘open a text file

CreateText

‘open a text file for reading
‘open any file for reading

StreamWriter
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Dim sw As Stream¥riter
sw = File.CreateText{"foo.txt”}
sw.¥WriteLine(“Hello there“}

SreamWriter
true

rappending
sw = New StreamWriter{"foc.tut”, True)

8.7

/ Try
file

Ty
ts = File.OpenText{“foo.txt*)

Catoh ¢ As FileMotFoundBxception
‘print out ANy eryor
Console.Writeline{e.Message)
errFlag = True

End Try

8.8

null

null VB7

IsNull Null Reference

Null Reference
Public Function readline{) As String

‘Read one line from the f£ile
Dim 5 As String

Try
s = ts.readline ‘read line from file
LineLength = g.length ‘uss to catch null exception
Cateh e As Excsption

end file = True ‘et BOF flag if null
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g o= "7 rand return zero Length string
Finally
readLine = g

End Try

End Function

Peek
ASCII -1

‘example of alternate approach to detecting end of file
public Function readLingE({) As String

"Read one line from the file

Dim 8 As String

If ts.peaek >= {0 Then ‘loock ahead
a = ts.readline ‘read 1f more chars
Return s
Else
end £ile = True ‘Set EOF flag 1f none left
Return %
End If

End Function
8.9 Filelnfo

Filelnfo 8-4

8-4 Filelnfo

Attributes FileAttribute

DirectoryName

Extension

Length

Name

Exists true

Delete()

OpenText() StreamReader
AppendText() StreamWriter
OpenWrite() StreamWriter
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8.10 vbFile
VB vbFile VB7
vbFile VB7 VB7
VB7 vbFile
File

StreamReader  StreamWriter Filelnfo

rublic Sub New({ByVal filename As String)
‘Create new file instance

File name = filenams ‘save file name
tokline = ©% ‘initialize tokenizerx
sep = ",°" ‘angd separator

Public Overlecads Functicon OpenForResd{} 2z Boolean
Return CpenForRead(file name)
End Function

1

Public Overlicads Function OpenForRead(_
Byval Filename As String} As Boolean
‘opens specifisd file
file name = Filename
errflag = FPalse
end File = False

‘gave file name
‘clear eryors
‘and end of file

‘open the file

Catch e & ien
eyrDess = g.Message ‘Bave 2IlY0r nessage
arrFlayg = True ‘and flag

BEnd Try

Return Not errFlag
End Punction

‘false if error

Public Cverloads Function OpenForWrite( _
ByVal fname As String) As Boolean
errFlag = False
Try
File name = fname
sw = FPlle.CUreateText(File name) ‘get StreamWriter



8 VB.NET

85

Catoh e As Exception

errDesc = & . HMessage
errFlag = True
End Yry

Cpen¥ForWrite = Not 2rrFlag

End Function

Public Overloads Function OpenForWrite!{} As Booclean

CpanforWrite = OpenforWrite{file name)

End Function

Public Sub writeText{ByVal s As String}

sw.writeline(s)
End Sub

vbFile

8.11

‘write text to stream

VB6

VB7

\FilesArraysExceptions\Array ArrayList
\FilesArraysExceptions\Exceptions

\FilesArraysExceptions\FileObject VB7 File vbFile
\FilesArraysExceptions\FileStream VB7 Filelnfo vbFile
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VB6

set fredl = new Fred

Factory Method

Abstract Factory

Builder

Prototype

Singleton

‘instance of Fred class

“ creator "

Simple Factory

new
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_XFactory

GoF
Factory Method GoF
9.1
X
T e
TN
XY XZ
dolt( ) dolt()
91
9-1 X XY
X
9.2
VB Factory

+getClass(as Integer):X

Produces different instances of X ‘

Xz Xfactory
getClass

Xfactory
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9.3

Public Sub init(ByVal g As String)
End Sub

blic Function gst¥FrName(} As String
End Function
Public Function getlLnams(} As String
End Function

FNamer

‘Class FiNamer
Implements Namer

Private nm As String, lnawe As String, fename As String

Private Function Namer getfrname{) As String
Mamer getFfrname = frname
End FPuncition

Private Functlon Namer getLname(} As String
Namer getlname = lname

End Function

Private Sub Namer init({ByVal s &s BString}
Dim i As Integer

nw = 8
i = InBtri{nm, ° "} *lock for apace
If i > ¢ Then

frname = Left$(nm, 1 ~ 1} ‘separate names

iname = Trim§ (Righté(nm, Len{nm} - i})
Elge

lname = nm ‘or put all in ilast name
froame = "¢
End I

Eud sub

L Namer



"Class LNamer
Implenents Namer
Private nm As String, lname As String, frname As String

Private Function Namer getFrname{} Az String
Namer getFrname = frname

End Function

s

)
Hamer getlnams = lname
Punction

Private Sub Namer init{Byval s Bs String)
Dim i As Integer

nm = g ‘save whole name
i = InStr{nm, *,"} *if comma, last 1s to left

If i > 0 Then
iname = Left${nm, i - 1}
froame = Trim${Rights{nm, Len{nm} - 1}}

Else
lname = nm ‘or put 2ll in last name
frname = "¢

End IL

End 3ub

94

Simple Factory
Private nmer As Namey 'will be one kind or the other

t

Private Bub get¥Wame Click(}
Dim st As String, i As Integer

st = txNames.Text 'get the name from the entry fisld
i = InStr{st, ",™) “ilook for a comma

I£ i > ¢ Then
Set nmer = New lNamer ‘'Create last name class
8

Els
Set nmer = New Frnamer ‘or fist name class
End Y£

nmer.init st

‘put resulis in display £
txFrName,. Text = nmer.getFriame
txlName.Text = nmer.getlname
End Bub

94.1
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Namer

NameFactory

init(s)

getFrName( ):String < ® getName_Click( )

getLname( ):String I Al

/ \
/ N\
// N AN
/ A
7/ N\

Frnamer INamer
nm:String nm:String
Namer_getFrname( ):String Namer_getFrname( ):String
Namer_getLname( ):String Namer_getLname( ):String
Namer_init(s) Namer_init(s)

9-2 Namer
9-3
B Get names =10} x|

Srmith, Sandy

First

Last

IS andy
IS mith

9-3 Namer

Compute

First Last

Namer
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9.5 VB.NET

VB7
protected

Publlic Class NameClass
Protected Lname, Frname As String
Public Function getFirstf() As String
Return Frname
End Function

Public Function getlast{} As String
Return Lname
End Function
Bnd Class

NameClass FirstFist LastFirst

FirstFirst

public Class FirstFirst
Inherits NameClass
Public Sub New(ByVal mm &s String)
Dim i As Integer
i = pm.indexGE(" "}
If i » O Then
Froame = an.substring(d, i).trimQ)
Lname = mm.substring(i + 1i.tzrim{)
Eise
Frname = "
LName = nm
Bnd If
End Sub
End Class

LastFirst FirstFirst Factory

Public Class NameFactory

Public Function getHamer{
ByVal nm As String) Az NameClass
Dim i As Integer

i = nm.indsx0f{",")
If L » 0 Then
Return New LastFirst{nm)
Else
Return New FirstFipst{nm)
End If
#nd Function
End Class

NameClass

Factory



92

9.6

NameFactory

+getNamer(nm):NameClass

9-4
_ NameClass
“+getFirst( ):String
+getlast( ):String
__FirstFirst LastFirst
+New(nm) +New(nm)
9-4 VB7
4
4
~ 4
R =R +Rycos(y) —1,sin(y) 1
R, =R, —R;cos(y) +1,sin(y) 2
I, =1; +Rysin(y) —1,cos(y) 3
I, =1, -Rysin(y)—1l,cos(y) 4
y 0
R=R+R, 5
R,=R-R, 6
=1 +1, 7
Factory

Factory  Cocoon

Namer

Fast Fourier Transform FFT

Fl_—r“ ”



'Class Cocoon
‘get back right kind of Butterfly
Public Function getButterfly(y As
If v = ¢ Then
Set getButterfly = New addButterfly
Else
Set getButterfly = New trigButterfly
End If
End Function

Single) As Butterfly

Class Cocoonl
Private addB As Butterfly, trigB As Butterfly
‘create instances in advance
Private Sub Class Imitidalize(}
Set addB = New addButterfly
Set trigB = New trigButterfly
End Bub

¥

‘get back right kind of Butterfly
Public Functicon getButterfly(y As Single) As Butterfly
1f v = § Then
Set getButterfily = addp
Else
Set getButterfly = trigs
Bnd If
fZnd Function

( > 1 Quicken
&

2.
9.7
\Factory\Namer VB6 Namer
\Factory\Namer\vbNetNamer VB7 Namer
\Factory\FFT VB6 FFT
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VB

Straight Seeding

12 16

Events

Y P

Cption Explici
‘Clags Events
Private numLanes As Integer

3]

Private swimmers As Wew Collecticn ‘list of swimmers
Public Sub init{Filename As String, lanes Az Integer)
End Sub

B

Puplic Function getSwimmers() As Collection
Set getSwimmers = swimmers
End Punction

Public Function isPrelim{} As Boolsan
End Fungtion

Public Function isFinal{) As Boolean

End Function

Publiec FPunction isTime:dFinal{)} As Boolean
fnd Funotion
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pubklic Function getSeeding() As Seeding
Bnd Function

Event Event VB6
Events
PrelimEvent TimedFinal Event

Seeding

s8 Seeding

Private numbanes As Integer
Private lanelrder As Collection
Dim asw{}) As Swimmer

Public Function getSeeding(} As Collection
End Function

iz Function getHeat{) As Integser
End Function

Puklic FPunction getlount{} As Integer
Bnd Function

Public Sub aeed{)
¥nd 8ub

¥

Public Functlion getfwimmers{) Ahs Collection

End Function

Public Function getHeats() As Integer

End Function

Private Function odd{n As Integer) As Boolean
odd = (n \ 2) * 2 <> n

End Funotion

Public Function calclanelCrder{lns As Integer) As Collection
numbLanes = insg
'This function is implemented but not shown
ReDim lanes{nunlanes} As Integer

End Function

*

o

ere

Public Sub init{swars As Collection, lanes as Integerxr)
End sub
+ . e wee o
Public Punction sort{sw As Ceollection} As Collection
ReDim agwi{sw.count) As Swimmeyr
'Thig functicon is implemented but not shown here
BEnd Function
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calcLaneOrder
Seeding
Seeding StraightSeeding
CircleSeeding PrelimEvent CircleSeeding TimedFinal Event
StraightSeeding Events
Seeding 10-1  10-2
,,,,;_sf?ﬁ'_‘g._,_..__ Events
numLanes T
laneOrder 3 e
Swimmer 3 ‘ge?sEé&:}E(")”"W getSwimmers
| getHeat() isPrelim
ey j<_1asw : getCount( ) isFinal
init(dataline) |1 | seed() isTimedFinal
getTime( ) ] getSwimmers( ) getSeeding
getName( ) ! N
getCIub() ﬂ ""':"”"”"“" /// \\
setlLane(ln) § / h\ / \\
b b / \\\ ’// \\\
)/ \\ / \\
StraightSeeding : CircleSeeding TimedFinalEvent PrelimEvent

Class;iniﬁalize( )

Class_lInitialize( )

Class_Initialize

Class_lInitialize
Events_getSeeding
Events_getSwimmers
Events_isFinal
Events_isPrelim

Seeding_calcLaneOrder(lanes) Seeding_calcLaneOrder(lanes) Events_getSeeding
Seeding_getCount( ) Seeding_getCount( ) Events_getSwimmers
Seeding_getHeat( ) Seeding_getHeat( ) Events_isFinal
Seeding_getHeats( ) Seeding_getHeats( ) Events_isPrelim
10-1 Seeding 10-2
Events Events
StraightSeeding CircleSeeding
Events
Seeding
Seeding
10.1 Swimmer
Swimmer
Events
getSeeding Events

Events

getSeeding

Events

Seeding
Swimmer



10

Seeding Collection

10.2 Events

Events
Swimmer

Option Explicit
'‘Class Events
Private numlanes As Integser
Private swimmers As New Collection ‘list of swimmers
Public Sub init{Filename As String, lanes As Integer)
pim £ As Integer, s As String
Dim sw As Swimmer
Dim £1 As New vhFile
‘read in the deta file in the ¢onstructor
£ = FreeFile
numdanes = lanes
Set swimmers = New Collection
‘read in swimmers from file
Filename = App.Path & "\” & Filename
£1.0penForRead Filename
s = fl.readLine

While (Not £1.fEci)

Set sw = Hew Swimmer ‘create each swimmer
gw.init s ‘and initialize it
swimmers.Add sw ‘add to list
s = fl.rsadline ‘read another
wend
Close #f
End Sub

Public Function getSwimmers() As Collection
Set getSwimmers = swinmers

End Function

Public Function isPrelim() As Boolean

End Function

H

Public Function isFinal{) As Boolean
End Fuanction

Public Punction isTimedFinal{)} As Boolean
End Function

Public Function getSeeding{) As Seeding
End Function

Events isPrelim isFinal isTimedFinal
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PrelimEvent CircleSeeding

Class PrelimBvent

Implements Events

Private numblanes As Integer
Private swimmers As Collection
Private svnts As Wew Events
Private sd As Seeding

Private Sub Class_Initialize()
et avnts = New Bvents

End Sub

¥

Private Function Events getSeeding() As Seeding
Set sd = New CircleSesding
gd.init swimmers, numbanes
Set Events _getSeeding = sd
End Function
Private Function Events getSwimmers{) As Collection
Set Events getSwimmers = swimmers
End Function

Private Function Events isFinal{) As Boolean
Events isFinal = False

Engd Funotion

Private Function BEvents isPrelim{) As Boclean
Events igPrelim = True

End Function

Private Function Events_isTimedFinal{) As Boolean
Events_isTimedFinal = False

End Function

Private Sub Events init(Filename As Striang, lanes As Integer)
eavnte.init Filename, lanes

numbanes = lanes

Set swimmers = evnis.getSwimmers

End Sub

TimedFinal Event StraightSeeding

‘Class PrelimBvent

Implements Rvenis

Private numlanes As Integer

Private swimmners As Collection

Private evnts As Hew Hvents

Private sd As Seeding

Private Sub Class_Initialize()
Set evnts = New Events

Bnd Sub

Private Function Events_getSeeding() As Seeding
Set sd = New CircleSeeding



10

ad.init swimmers, aumLanes
Set Events getSeeding = sd
End Function

Events

10.3

StraightSeeding
CircleSeeding StraightSeeding

Private Sub Seeding seed{)

Dim lastBeat As Integer, lastlanes As Integer
Dim heats Az Integer, 1 As Integer, 37 As Intager
Dim swmr As Swimmer

Set sw = ad.gort{sw)
Set lanelrder = sd.calclaneOrder{numblanes)
count = sw.oount
lasgtHeat = count Mod numlanss
If {lastHeat < 3} And lastHeat > 0 Then
lastHeat = 3 ‘last heat must have 3 or more
End If
count = aw.count
lagtlanes = count -~ lastdeat
numheats = lastlanes / numlanes
1f {lastHeat > 0} Then
numheats = numheats + 1
End If
heats = numheats

‘place heat and lane in each swimmer’s object
‘details on CDROM

'Add in last partial heat
"detarls on CUDROM

End 3ub

getSwimmers Swimmers
10.3.1

CircleSeeding StraightSeeding

“Circle seeding method

Private Sub Seeding seed()

Dim i As Integer, 1 As Integer, X As Integer
‘get the lane order]

et lanalrder = sd.calclLaneCOrder{numlanes)
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Set sw = sd.sort{sw} ‘sort the swimmers

gtrsd.init sw, numLenes ‘create Straight Seeding obiject

str&d.seed
nunheats = gtrid.getieats
If {numheats »= 2} Then
If {numheats 3% Then

cirelesd ‘aeed either 3
Else
cirelesd = 2 ur 2
End If
i = 1
‘copy seeding info into swimmers data
‘details on CDROM
End If

CircleSeeding StraightSeeding

strSd.seed

10.4

Web 500
TimedFinal Event

12 3Emiy Fenn 100 Free
500 Free 12 4 Kathiyn Miller

12 2 Melissa Sckolnik

125 Sarah Bowman

121 Caitlin Klick

12 6 Caitlin Healey

11 3 Kim Richardson

11 4 Beth Malinowski

11 2 Patricia Finnerty

11 5 Carolyn Bowman

11 1 Katie Martin

11 6 Lauren Dudley

10 3 Lori Schwanhausser
10 4 Erinn Hurley

10 2 Emily Moffat

10-3 500 100

‘seed into stralght order
‘get the tohal number of heats

100

PrelimEvent

12 3 Kelly Harrigan

11 3 Torey Thelin

10 3 Lindsay McKenna

12 4 Jen Pittman

11 4 Annie Goldstein

10 4 Kyla Buruss

12 2 Kaki Dudley

11 2 Lindsay Woodward
| 10 2 Margaret Ramsey

12 5 Kalei W alker

11 5 Teresa Rosetti

105 Ashley MclLellan

121 Amanda McCarthy

111 Samantha Kelly

101 Katie Brandstetter




10 101
Events
Events Form_Load
Dim ev As Bvents
Set av = MNaw PrelimBvent ‘greate a Prelim/final event
av.init "100free.txt™, 6 ‘read in the data
Seedings.Add ev.getSeeding ‘get the seeding and add to collection
IsBvents.Additem “100 Free”
Set ev = dew TimedFinalBEvent ‘¢reate a new Timed final event
ev.init "S00free.txt, 6 ‘read in the data
Seedings.bdd ev.getSeeding ‘get the seeading
Lgfvents . Additem "500 Free" ‘and add to ¢ollection
EventFactory Events
VB7 Events
TimedFinal Event PrelimEvent VB7
Seeding VB7 VB6
TimedFinalEvent  PrelimEvent Events
Events

rublic Class Events

Protectad numbanes Az Integer
Protected swommers As Swimmers

L]

Public Sub New(ByVal Filename As String, _
ByVal lanes Bs Integer)
HMyBase.Ne
Dim & As String
Dim sw As Swimmer
Din £1 As vbFile

{3

w7
5

£l = Mew vbFile{filename) ‘Open the file
{

H
3
£l .0penForRead(}
nunlenes = lanes

swiweers = New Swimmpersi) ‘list of kids

'Remenber lans number
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‘read in swinmers from f£ile
g = £1l,RaadlLine

While Not f£il.feof

3w = New Swimmer{s} ‘oreate each swimmey
swmmers . Add{sw) 'add to list
s = fl.ReadlLine ‘read another

®nd While
£l.closeFile()
End Sub
B eon e s o o
Public Function getBwimmexs() As ArvayList
Eeturn swimers
End Function
rublic Overridable Function isPrelim{} As Boolean
End Function
Public Overridable Function isFinal() As Boolean
End Function

Public Overridable Function isTimedFinali) hs Boolean

End Fuanction

Public Overridable Function getSeeding(} As Seeding
End Function

End Class

TimedFinalEvent  Events StraightSeeding

Public Class TimedFinalBvent

Inherits Events

Public Sub New{ByVal Filename As String,
ByVal lanes As Integer)

MyBase.Hew{Filenane, lanes)

End Sub

Public Overrides Punction getSesding{)} As Seeding
Dim sd As Seeding
‘ereate seeding and execute it
sd = New StraightSeeding({swimers, nonlanes)
sd.eeed(}
Return sd

®nd Function

Public Overrides Functlon isfinali{y As Boolean
Return False

End Function

Public Overrides FPunction isPrelim{} Az Boolean
Return FPalse

End Function
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3

Public Overvides Function isTimedFinal(} As Boolean
Retyrn True
End Function
End Class

CircleSeeding PrelimEvent
getSeeding
Public Overvides Function getfeeding() As Seeding
Return New CircleSeeding(swhmers, numlanes)

find Function

Seeding sort getL aneOrder
StraightSeeding  CircleSeeding 10-4 VB7

| I |
Events L___Sfe_cﬂrlg__"_:
e i !
i
+New(Filename,lanes) : getHeat . f
+getSwimmers( ) | € :
: : 1 GetCount i
+isPrelim( ) ! I
e 1 seed A
gl | getSwimmers |
+isTimedFinal() e !
+getSeeding( ) : gEEieas l
g J | odd :
R — | calcLaneOrder |
| New }
| sort i
L I

AR

I sd!
i
1
I

§ : StraightSeeding

TimedFinalEvent | Prelimevent If
CircleSeeding

10-4 VB7

10.7
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AT
G

10.8
\Factory\Seeder VB6
\Factory\Seeder\vbNetSeeder VB7
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Abstract Factory

111

VB6 Garden

Public Punction getCenter() As Plant
End Function
Public Funciion getBorder{} As Plant
End Function
Public Punction getShade(} As Plant
End Function

Plant
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Public Sub init{nm As String)

plantName = nm ‘save the plant name
Eud 8ub
Public Function getName({} As String

get¥ame = plantilame ‘return the plant name
End Function

Garden

pH

Implenents Gavden
Private pltShades as Plant, pltBorder as Plant
Private pltCenter As Plant
Private Sub Class_Initialize()
Set pliShade = New Plant
pltshade.init *Broccoli”
Set pltBorder = New Plant
pltBorder.init "Peasg”
Set pltCenter = New Plant
pltCenter.init "Corn®
Bnd Sub

1

Private Function Garden getBorder(} As Flant
Set Garden_geiBorder = pltBorder

End Function

Private Function Carden getlenter{) As Plant
Set Garden_getCenter = pltlenter

End Function

Private Function Garden_getShade(} As Flant
Set Garden _getShade = pltShade

End Function

Perennial Garden Annua Garden
Garden

Plant 11-1
Garden

11-2
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pltShade | | pltShade

11-1 Gardener

en planner

11-2 Gardener
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112

Concrete Factory

Private Sub ophnnual Click()

Sst gden = New AnnualGarden 'select Annual garden
End Sub
Private Sub copPeren Click{)

Set gden = Hew PerenGazden 'select Perennial garden
End Sub

]

Private Sub opVeggie Click()
Set gden = New VeggleGardeun ‘select vegetable garden
End Sub

XORing Garden

Private Sub btCenter Click{}
et plt = gden.gerCenter ‘'get the center plant
drawCenter plt.getNams ‘and draw it's name
End Sub

H

Private Sub drawCenter (st As String)
peGarden.PSet {1200, 1000

peGarden.Print cldCenter TAOR out old name

pcGarden.PSet (1200, 1000)

peGarden.Print st ‘draw in new name

cldCenter = st ‘remember this name S0 we Can erase

End Sub
11.3 VB7

VB7 VB7
Garden

VB7 VB7
OnPaint



1 109

Plant

Public Class Plant
Private plantfane As String

Public Sub New!{ByVal nm As String)
MyBase.New( )
plantRame = nnm ‘save the plant name

Public Function getName{} As Striag

getiame = plant¥ame ‘return the plant name
Zond Function :
End Class
Garden getShade getCenter  getBorder
Garden 3

Public Class Garden
‘protected cbhbjects are acressed by derived classes
Protected pltShade, pltBorder, pltlenter As Plant
Protected center, shade, border As Booleasn

*These arve created in the constructor
Private gbrush Az SolidBrush
Private gdFont As Font

‘Constructor creates brush and font fro drawing
Public Sub New{}
MyBagse ,New(}
gBrush = New SolidBrush(Color.Black)
gdFont = WNew Font{"Arial®”, 10)
End Sub

raw{ByVal g As Graphics)

order Then

g.DrawString{pltBorder.getNamne, gdfont,
ghrush, 50, 156)

Qo

End I
If center Then
g.DrawString{pliCenter . .getName, gdFfont,
gbrush, 100, 100)
End If
If shade Then
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g.DrawString{pitShade.getName,
gbrush, 10, 508)

o]

iFont,

End If
End Sub

3

Public Sub showCenter(}
center = True

End Sub

Public Sub showBorder()
border = True

End Sub

Public Sub showShade(}
shade = Trus

End Sub

Public Sub clear{)
center = Falge
border = False
ghade = False

End Sub

3 3 3
Annual Garden

Public Class AnnualGarden
Inherits Garden
Public Sub Hew()
MyBase.New!)
pltShade = Wew Plant({*Coleug")
pltBorder = Hew Plant("Alyssum™)
pltCenter = New Blant{"Marigold"™)
End Sub
gnd Class

3 Garden
11.3.1 PictureBox

PictureBox
PictureBox OnPaint GardenM aker
PictureBox OnPaint

Bublic Class GdPic
Inherits System.Windows.Forms.PlotureBox
Private gden As Garden
Private loaded As Boolean
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Private br As SolidBrush
Private Sub init{}

br = New SolidBrush{Color.Gray)
End Sub

H

Public Sub setSarden(ByVal gd As Garden)
gden = gd
gden.cleaxr()
Raefresh{}
loaded = True

Protected Overrides Sub OnPaint{ _
ByVal pe As System.Windows.Forms.PaintEventhrys)
Dim g As Graphics = pe.CGraphics
‘draw the circle
g.PillEllipse{byr, 5, 5, 108, 100)
If loaded Then
‘have the garden draw itself
gden.draw(g)
End If
End Sub
Engd Class

Paint

11.3.2

3
PictureBox

Private Sub opPerennial CheckedChanged{ _
Byval sender As System.Obisct,
ByVal = As System.EventArgs) _
Handles opPerennial.CheckedChanged
gden = New PerennialGarden(}
pbox.setGarden{gden)
End Sub

Garden
PictureBox Refresh

Protected Sub ckBorder CheckedChanged{
B8yVal sender As Obiect,
ByVal e As System.BventArgs)
gden.showBorder ()
pBox.refraeshiy
End Sub
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VB7 Gardener UML 11-3 11-4

| gden

11-4 VB7 Gardener UML

114

GrassGarden  WildFlowerGarden Garden
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115

Bonsa Garden Height WateringFrequency
&
N
@
11.6
\AbstractFactory\GardenPlanner VB6 Gardener
\AbstractFactory\V BNet\Gardenmaker VB7 Gardener
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Class Initialize
public spool_counter

‘Singleton PrintSpooler static gonstant
Public spool counter Az Integevr

PrintSpooler

¥

Private Sub Class_Initialize()
If spocl _counter > § Then

Brr.Raise vhObiectFrror + 1 ‘raise error

End If
spool _counter = spocl counter + 1
End Sub

getSpooler
'Class PrintSpooler
L —
Private Sub Cless_Initialize(;
If spool counter = O Then
Set glbSpooler = Me ‘save legal
spool_counter = spool counter + 1 Toount it
End If
End Sub

Public Function GetSpocler{) As PrintSpooler

instance



12 115

'Singleton PrintSpoocle
rublic spool coun
Public glbSpooler As PrintSpocler

Spooler PrintSpooler
Spooler
legalInstance

Option Explicit
Frivate legallnztance As Boolean ‘true for only one
'Class PrintSpooler

e

Frivate Sub Class_ Initializse()

If spool_counter = § Then ‘create and save one instance
legalinstance = True ‘flag it
Set glbSpoolexr = Me ‘mave 1t
spool_counter = spoel_counter + 1 ‘eount it

Elsge
legallInstance = Falss ‘not the legal one
Err.Description = "Illegal spocler instance®
Err.Raise vbhObjectError + 1 'eould raise an error

End If

End Sub

Public Function GetSpooler({) As PrintSpocler
Set GetSpooler = glbSpocler ‘return the legal one
End Function
Public Sub Printit(str As String)
If legalInstance Then
‘test to make sure this isn’t called directly
MagBox str
End If
End Sub
Private Sub Class Terminate()
‘terminate legal class
If legallnstance Then
Set glbSpeooler = Nothing
spooler_ont = §
End If
End Sub
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12.2

vbObjectError
Toolg|Option Genera

“ Break on unhandled errors’

‘PrintBpooler Driver form
Dimw prSp As PrintSpocler
B e o e 9 s
Private Sub GetSpooler Click(}
Cn Local Error GoTo nospool
‘create a spooler
Set pr8p = Hew PrintSpocler ’'craate class
Set pr8p = prip.Getipocler ‘get legal instance
errText.Text = "Spoclsr created”
spexit:
BExit Sub
'if the spooler causes an error we will get this message
nospools

eryText.Text = *Spooler already exists”
Resume spexit
End Sub

12.3

Dim Singletons as New Collsction
Singletons.add pripl, "PrintSpocler™
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124 MSComm

MSComm PC
BIOS 4 COM1 COM2 COM3
4 MSComm
MSComm
12-1
a ]

:JDJ.&ID

=i

w commForm :
= ==
. —

12-1

Dim coms A3 New (ollection
Dim loaded As Boolean
Dim validPorts As New Collection
Dim availeblePorts As ¥ew Collection
Private Sub Form Load{()
loaded = False
loadComms ‘leoad coms into collection
End Sub
Private Sub loadComms()
‘ereate array of 5 MSComm controls
If wot loaded Then
coms. Add comm{D)
coms . Add comm(1l)
coms . Add comm{2}
coms . Add comm({3}
coms . Add commi4)
loaded = True ‘collection is now loaded
End If
End Sub

comM4
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“

Pubklic Punction getValidPorts() As Collection
Dim om As MSComm, i As Integer
Dim valid As Integer

loadComms

‘make sure ports list has been loaded

On Loecal Error GoTo omsb

For i = 1 To 5

Set om = coms{l}

valid = True
cm. ComnPort =
cm. PortOpen =
om. PortiOpen =
If valid Then

f

validPortz.add 1

BEnd If
Next i

‘get any MEComn control
rassume it iz valid

i ‘set the port number
True try to open it

False Yif it opens, cioss it
‘if not negated by error
'then add to list

Set getValidPorts = validPorts ‘return list

Exit Function

‘errvor handling for opening ports

cmsbe

Seleot Case Err.Number

Case $0D2Z

valid = False

Cage B005

“invalid port

‘port already open

valid = True
Engd Select
Resumg Hext
Bnd Punction

open
12-2
getValidPorts
12-2 Com

Invalid port number”

getAvailablePorts

comClick

“ Port aready open”
Invalid port number”

“ Port already
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M porks

- Serial ports————— 1 8005 Part already open

| 2 Port opened

i G 3 8002 Invalid port number
| 4 8002 Invalid port number
| € Com2 1 8005 Port already open

{ |

\‘ ' Com3 1

1 " Comd

|

‘ & Coml again

Valid ports l I 12
Mone

12-2

Private Subk comClick(i As Integer)
Dim com As MSCowmm

On Brror GoTo nocom

Set com = comFrm,getComm{i) ‘Gaet a port from the array
com. CommPort. = 1
comFrm. getComn{ i) . PortOpen = True try o open it

‘display status of port

Listl.AddItem Str$(i} & * Port opened®
paexite

BExit Sub

nOCOm:
‘or display the error message
Listl.AddItem Str${i) & Str${Err.Number} & " " & _
Brr.Description
Resume pexit
End Sub

MSComm

MSComm commForm
12-2

125 VB.NET

VB7 VB7
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VB7

VB7 File

If File.Exists("foo.txt"™)

M essageBox

HessageBox.Show( "Brror in programi”)

spooler

Public Shared Function get3poocler!{) As Spoclex

Frivate Shared Spool _counter as Integer

12.5.1

Spooler
Spooler
Spooler Spooler

fublic Shaved Function getSpooler!{) As Spooclsr
getSpooler = New Spooley
End Function

Spooler

spl = Spocler.get8pooler
spl.Print{“H8i there™)

12.5.2 VB7

static methods

Print

Shared
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SpoolerException

Public Class SpoclerZxcsption
Inherits Exception
Private mesg As Stxing
Public Sub New()
MyBase.New()
mesg = "Only one speoler instance allowed”
End Sub
Public Overrides ReadOnly Property Message{) As String
Get
Message = mesg
Bnd Get
End Property
End Class

Spooler

Public Class Spooler
Brivate Shared Spool counter As Integer
Private Shared glbSpocler is Spooler
Private legallnstance Az Boolean
Brivate Sub New()
MyBase.Hew(}

If spocl counter = 0 Then ‘eregte one instance
glb&pooler = Me ‘save 1t
spool counter = spool counter + 1 ‘count it
legalinatance = True

Else

legalInstance = False
Throw New SpoclerBxception{}
End If
End Sub

getSpooler

Publice Shared Function geiSpocler{} As Spooler
TEY
glbipooler = Kew Spocler ()
Catch & As Exception

Throw e ‘pass on to ¢slling program
FPinally

getlpcoler = glbSpooler ‘'or return legal one
End Try

End Function
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12.6 VB.NET SpoolDemo

SpoolDemo Spooler

Protected Sub Print Click({ByYal sender As Object, _
ByVal & Az Systen.Bventlrgs)
Ty
pl.Print{"Hi there™;
ex As Exception

s
Catceh

ErrorBax{"#o spooler allocated™)
.

3
ik

Fnd Tr

End Sub

g

Private Sub BrrorBox{ByvVal mesg As String)
Megsagebhox.Show{mesg, “"Spocler Eryor®,
MegsageRoxButtons (OK, MessageBoxloon.Brror)
End Sub
Private Sub bitGetSpooler Click{
ByVal sender Az System.Obie
ByVal e As System.BEventirgs
Handles btGetSpooler.Cllick

e
o,
Y
i

Spl = Spooler.getlpooler
TextBoxl.Text = "Got sposler™
Catoch ex As Exception
ErrorBox(*Spooler already allocated™)
End Try
End Sub

12-3

=101 x|

Got spooler

12-3 VB7  SpoolDemo

12-4
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Spooler Error X| Spooler Error X|

0 Mo spooler allocated Q Spooler already allocated

12-4 VB7  SpoolDemo

12.7

getSpooler

Public Sharsd Function getSpooler{}) As Spooler
1f spocler count = then
gibSpooler = New Spocler
End If
GetSpooler = gibSpooler ‘return instance

End Function

12.8

> ATM ATM

12.9

\Singleton\ VB6

\Singleton\comms VB6

\Singleton\VBNetSingleton VB7




13

e-mail

e-mail

e-mail Person

e-mail
Address 13-1

Address

Address

N

Person

13-1 Person

131

Group

Group

Address

Group
Person

Address

Group
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Builder
13-2

=10 x| & Stock analysis

W Stock analysis

File Fils
X Pick fun '
Cisco
Coca 02 v ET602008
Mutual funds :’éﬂ'ei’ Davidson [~ NYGO 202
Microsoft [ GE Cop Bords

13-2
MultiChoice

‘Interface Multichoice

*This is the interface for the multi-Select windows
‘get collection of all selected stocks
Public Function getSelected{) As Collecition
End Function

‘get window containing multichoice controls
Public Function getWindow() Az Form

End Function

‘store list of stocks

public Sub init{stocks As Collectiocon)

BEnd Sub

getWindow

‘checkBox form
Implements MultiCholice
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"Listbox form
Implements MultiChoice

Factory

‘Class StockFactory
‘gets correct window for number of stocks presented
Public Function getBullder{stocks As Collection)
Dim mult As MultiChoice
If stocks.Count <= 3 Then
Set mult = New checkForm ‘'get check box form

Else

Set mult = New listForm ‘get list box form
End If
mult.init stocks *initialize It

Set getBuilder = mult
End Function

Factory MultiChoice

13.2

VB6

MDI

MDI

W Stock analysis 2 4 T alg.l_xJ
File

Mutual funds

Plot |

13-3
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Equities

‘interface to Bguities class

Public Function gesPunds{) As Collection
‘returns liszt of fund pames

End Function

3 3 Stocks Bonds
Equities Funds 3

'Class funds
Private fundlList As ¥ew Collection
rivate eg As Bguities
Brivate Sub Class_ Initialize()
'Creates a collection of eguities
fundList.Add New stocks
fundList.hdd New Bonds
fundList.Add New Mutuals
End 3ub
¢ Fuanction getFund{i As Integer) As Equities
return selected equity from collection
If i » € Aand 1 <= fundList.Count Then
Set getFund = fundiist(i}
End 1f
End Function

‘Class stocks
Implements Bguities
Private stockList As New Collection

izel
tadd in arbitrary list of stocks
stooklList. Add "Cisce”
stockList . Add "Coca Cola®
stocklist.Add "GE”"
stockList.bdd "Havley Davidson®
stockList.Add "IBM”
stockList . Add "Microsoft®
End Sub
Private Function Bguities getFunds{} As Collection
‘return collection of stocks
Set Equities getFunds = stookList
fnd Punction

Bonds Mutuals

Funds

Mutuas
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Private Sub fundlist Click()
Dim L s Integer, selStocks As Collection, eg As Bguities

'cateh list box click selecting fund type

1 = fundLisgt.ListIndex + 1

If {i > 43 Then
‘get one tvpe of fund
Set eq = fnds.getFund({i} ‘get equit from funds class
Zet selStocks = eq.getFunds ‘get list from eguity

‘get a multiChoice form from the factory
Set mchelice = sgfact.getBulldar{selStocks)
"tell the parent MDI to ghow it
mParent.setShowForm mchoice

End If

End Sub

13.3

‘Listbox form
Implements MultiChoice
Private sels Az Collection
Private Sub MultiChoice init(stocks As Collection)
Private i As Integer
For i = 1 To stocks.Count
Listl.AddItem stocks{i}
Next i
End Sub

getSelected

Private Function MultiChoice getSslected{) As Collection
Dim i As Integer
Set sels = New Collection
For i = ¢ To Listl.ListCount - 1
If Listl.Selected{i) Then
elg.Add Listl.Listiiy
If

3]

End
Next i
Set MultiChoice getSelected = sels
End Function

134
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0~-3

Private Sub MultiChoice init{stocks A
Dim i1 As Integey
*set captions for the check boxes we are using
For i1 = 1 To stocks.Count
ckFunds{i -~ 1).Caption = stocks{iy
Next i
'make the rest invisible
For 1 = stocks.Count + 1 To 3
ckfunds{i}.Vigible = False
Hext i
End Sub

Coilection)

1

getSelected

Implements MulticChoice
Private sels As Collection
Private Function MultiCholce getSelected(}) As Collection
Dim 1 As Integex
‘ereate oollection of checked stock names
Set sels = New Collection
For i = 1 To 2
If ckFunds{i - 1}.Value = 1 Then
sels.add ckFundsii -~ 1).Caption
End I€
Next 1
‘return collection to callerx
Set MultiChoice gstSelected = sels
End Function

UML 13-4
135 VB.NET

VB7 Builder

Panel
VB6 Panel VB7
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Equities
getFunds
Bonds f Mutluals Stocks
eqlist | Collection | Collection
oY eq List eqlist

Equitie.{ééiFunds ‘
e Equities_getFunds | Equities_getFunds

MultiChoice

7g:t§electe”d ;

init
checkForm f listForm
Muit‘iéhoirti:e_get'Selrécted MuItiChbice__getSeIected
MultiChoice_init MultiChoice_init
13-4 UML

Public Interface MultiCholce
‘an interface to any group of components
‘that can return zero or more selected items
‘the names are returned in an Arraylist
Function getSelected() As ArrayList
Sub cleax(} ‘clear all selected
Function getWindow({} As Panel

End Interface

Equities Stocks
Mutuals

Puklic Mustinherit Class Equities
Protected ar As Arraylist
Public Overvides Function toString() As String
‘must override this one
End Function

Return ar
¥nd Function

vublic Function count{} As Integer

Bonds
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Return ar.count
End Function

End {lass

toString
ArrayList

Public Class Stocks
Inherits Bguities

MyBase . New

ar = Mew ArrayList{}
gr.add{"Cisco"y
ar.add{"Coca Cola“}
ar.Add{"GE")

ar. Add{"Harley Davidson®)

ar.Add({ "IBM"}
ar.add{("*Microsoft”)
Bnd Sub

Public Overrvides Function toString() Bs String

Return “Stocks™
End Function
End Class

getNames  count

13.5.1

public Class StockFactory

Equities Bonds

*Thig class has only ong shared method
Public Shared Funciion getBuilder(ByVal _

stocks As Bguities)
As HMultiChoice

Dim mult Bs MultiChoice

TE gtocks.Count <= 3
‘get check boxes
mult =

Tlze
‘get a
mult =

End I1#

list box

Then

Naw checkCholoe({stocks)

Hew listChoice!{stocks)

Stocks

Mutuals

StockFactory

Stocks
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13.5.2

Return mult
End Function
End Class

Public Class CheckChoice
Implements MultiChoice

Bad

ArrayList

Private
Private
Private
¥ P —

‘oreate
G oto 3

stocks Ag Arvaylist
pnl As Panel
boxes As Arraylist

a Panel containing
check boxes

Public Sub Wew{ByVal stks As Equities)
MyBase. New{ )

stocks =

pnl

boxes =

stks.getNames
= Wew Panel(}
Wew Brraylist()

'in an Arrayiist

Fa

T

E3
ES
internal array
‘add into panel

Ctype

Dim i As Integer
For i = ¢ To stocks.count -
Dim Ck As New Checkbox{)
Ck.Logation =
Hew System.Drawing.Point{g&, 16 + i * 32}
Ck.Text = stocks(l).toString
Ck.8izge = New BizefllZ, 24}
Ck.TabIndex = §
Ck.TextAlign =
ContentAliynment . Middlele
boxes.add{ck} '
pal.Controls.add(ck)
Newxt 1
End Sub
Class
‘elear all selected check bones
Public Sub zlear{) Implementsz Multilholce.clear
Dim i As Integer
Dim ¢k As Checkbox
For L = 0 To bhomes.count - 1
ck = CType{boxres{i), Chackboz}

ak.Checked = Palse
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Hext 1
End Su
|
‘gets list of selected names
Publiic Function getSelected(} As ArvayList
Implements MultiChoice.get8el
Dim ar As WNew ArrayList(}
Lim 1 As Integer
oim ck As Checkbox

For i = 0 To Boxes.gount ~ 1
ok = CTypel{boxss(i), Checkbox)
1f ck.Checked Then

ar.add{ck.Text)

End Lf

Next i

Return ar

End Function

gets the Panel containing the check boxes
Public Punction getWindow({} As Pansl _

3
’ .
Implements MultitChoice.getWindow
Return pnl
End Function

13.5.3

Public Class ListCholce
Implements MultiCholice

Private stocks As ArrayList

Private pnl As Panel

Private lst Bs ListBox

‘aereate a panel containing a

‘multiselectable list box

Public Sub Rew(Byval stks As Eguities)
MyBase.New{)
stocks = stks.getdames 'get the names
pnl = New Panel()
‘create the list box
1st = New ListBox{)
lst.Logation = New Point{ls, 0)
lst.8ize = New Size(i2(0, 160}
ist.SelactionMode =

SelectionMode . Multilxtended

lst.Tabindexr = §
‘add it into the panel
pnl.Controls.Add{lst)
‘add the names into the list
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Dim
For

Ag Integer
= 0 To stks.count ~ 1
lst.items.add(stocks{i)}
Next 1
End Sub

[

SelectedIndices
-1

Public Function getSelected(} As Arvaylist
Implements Multicholce.getSelectead
Dim i As Integer
pim item As String
Dim arl As MNew ArrayList{)

‘get items and pot in Arrayviist

For i = 0 To lst.Selectedindices.count -~ 1
item = lst.Ttems{ _

lst.8electedIndices{i)).toString

arl.add(item)

Wext i

Return arl ‘return the Arraylist

End Function

i

‘elear all selected items

Public Sub clear()} Implements Multilhoice.clear
lst.items.clear{}

End Sub

‘return the constructed panel

Public Function getWindow(} As Pansl

Implenents MultiCholce.gatWindow

Return pnl

End Function

13.6

VB7
toString VB6 Itemdata
3 toString Equities
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Fubl

i Class wBuilder

Inherits System.Windows.Forms.Form

Private Prl As Panel

Private mcholce As HMultiCholice

frivate eg As Equities

Private Sub init{)
leBgTypes.ltems.Add(New Stocks())
1sEgTypes.Items.Add{New Bonds{}}
lsBgTypes.{tems  Add{New Mutuals()}

End Sub

MultiChoice
3

Private Sub lsEqTypes_SelsctedindexChanged(

;]

and

13.6.1

ByVal sender As Svsitem,Object,
ByVal # As System.Bventdrygs)
Handles lsEqgTypes,.SelectedIndexthanged

Dim 1 As Integer
i = lsEqTlypes.Selectedindex

‘get the Equity from the list box
8g = CType{lsBgTlypes.ltems{l), Eguitises!}

*get the right Buillder
mehoice = BtockFactory.getBuilder{eq)

‘remove the old panel
Me.Controls.Remove({Fnl)

‘get the new one and add it to the window
Pnl = mcholce.getWindow

setPanel ()

Sub

13-5

Equities

Equities
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_gl,gj )_‘_‘ B wealth Builder

Bonds Bonds Coca Cola
Mutual funds Mutual funds GE
Harley Davidson
|BM
Microsoft

Sl | Show |

B wealth Builder o o =10 x|

[ CT GO 2005 CT GO 2005, GE Corp bonds,

Mutual funds

[~ NYGO 2012

v {GE

Show I

13-5 VB7 Wealth Builder
UML 13-6

| Equities | [ MultiChoice |

————————————— T Siciulainddciniia ettty
Fmmmmmm - 1 wBuilder Fommmmmm e I
| +toString( ):String | I +getSelected( ):ArrayList |
| +getNames( ):ArrayList : : : : +clear( ) '
| F MYt eq mchoice ) !
| +count( ):Integer ) I ! +getWindow( ) !
L —— J R S [

5 5
p——————— et rmmmm e
| I ! | i
| l . | |
Bonds Mutuals Stocks ListChoice | CheckChoice

13-6 Builder
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13.7

2.
5 6
13.8
\Builders\SimpleBuilder VB6 Equities
\Builders\VBNetBuilder VB7 Equities




14

Coplien 1992 Examplar

RecordSet

141 VB6
VB6 VB6
VB Clone

Recordset
VB6 Clone Recordset

Public

Sub cloneRec{Query As String)
Dim db As Database
Dim rec As Recordset, crac As Recordset

‘open database recordseat

Set rec = db.dpenRecordset{Query, dbUpenDynaset)
‘vlone & copy
Set orec = rec.Clons

BEnd 3Sub
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Recordset
Recordset

14.2

Kristen Frost, 9, CAT, 28.3%1, F
Rimberly Watcke, 10, CDEV,27.37, F
Jaclyn Carey, 10, ARAC, 27.53, F
Megan Crapster, 10, LEEY, 27.68, F

vbFile
Swimmer
File

Option Explicit

'Class Swimmer

Private ssex As String

Brivate sage As Integer

Private stime As Single

Private sclub As String

Private sfrname As String, slname As String
Public Sub init(Fl As vbFile)

Dim i As Integer

Dim nm As String

mm = Fl.readfoken ‘read in name
i = InStrimnm, " *)
If i » & Then ‘separate into first and last

sfrname = Left{nm, 1 - 1}
slname = Right${nm, Len{nm) - i}

Else

sfrname = ¢

slpame = nm ‘or dust use one
End If
sage = Val(¥l.rsadToken) 'gat age
sclub = Fl.readToken ‘get colub
stime = Val{Fl.readToken) ‘get tine
ssex = Fl.readToken Tget sex

End Sub
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Public Function getTime!} As Single
getTime = stime

End Function

Publiic Punction getSex({) As String
getSex = ssex

End Function

Public Function getN¥Name(} As Btring
getName = gfrname & ° " & slname

End Function

Public Function getClub() As String
getClulb = sclub

End Function

Public Function gethge{) As Integer
getAge = sage

End Function

SwimData getSwimmer Swimmer getName
getTime Swiminfo
SwimData

‘Interface SwimData

Public Sub init(Filename As String)
End Sub

Public Sub Clone(swd As Swimbata)

End Sub

Public Sub setData{swcol As Collection)
End Sub

Publiec Sub sort(}

End Sub

§

Public Sub MoveFirst()
End Sub

§

Public Function hasMoreElements () As Boolean
End Function

3

Public Function getNextSwimmer{) As Swimmer
End Function

Clone

getAge
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Private Sub SwimbData Clone({swd As SwimData)
swd.gethData swimmers ‘copy data into new class
End Sub
w Show data form prototypes =101 x|
Kiisten Frost CAT 26.31 - Luke Mester GYwD 24.88 -
Kimberly Watcke CDEV ~ 27.37 I Kristen Frost CAT 26.31 i
Jaclyn Carey ARAC 2753 Kimberly Watcke CDEY ~ 27.37
Megan Crapster  LEHY  27.68 Jaclyn Carey ARAC 2753
Kaitlyn Ament HNHS  28.20 s tMegan Crapster  LEHY  27.68
Jackie Rogers WCA 28.68 Stephen Cosme 04K 27.89
Erin McLaughlin ~ HMST ~ 28.80 Kaitlyn Ament HNHS  28.20
Emily Ferier NMIL ~ 28.85 Jeffrey Sudbury WYW 2824
Aurora Lee FFLY  28.88 i Emest Yerica SHKS  28.46
Kate Isselee NMIL 2891 Jackie Rogers WwCa 2868
David Liebovitz ~ WYw 2878 i David Liebovitz ~ WYw 2878
Luke Mester GYwD 2488 Erin McLaughlin ~ HMST ~ 28.80
Ryan Rynazewski AJSC  28.83 Ryan Rynazewski AJSC  28.83
Jeffrey Sudbury  WYW 2824 Enmily Ferrier NMIL ~ 28.85 -
Ernest Verrico SHKS 2846 b Aurora Lee FFLY 2888
Stephen Cosme  0AK 27.89 Kate Isselee NMIL 2891
Matthew Donch  PSDY  28.95 _’J Matthew Donch ~ PSDY  28.95 _'_]
- Refresh I
14-1 Clone
Refresh
w. Show data form prototypes 2 D]_{]

Luke Mester GYwD 24.68 - Luke Mester GYwD 24.88 -
Kristen Frast CAT 26.31 il Kristen Frost CAT 26.31 e
Kimberly Watcke CDEY ~ 27.37 Kimberly Watcke CDEY  27.37
Jaclyn Carey ARAC  27.53 => | Jaclyn Carey ARAC 2753
Megan Crapster LEHY  27.68 Megan Crapster  LEHY  27.68
Stephen Cosme  DAK 27.89 Stephen Cosme  0AK 27.89
Kaitlyn Ament HNHS  28.20 Kaitlyn Ament HNHS  28.20
Jeffrey Sudbury  WYW  28.24 Jeffrey Sudbury  Whw 2824
Emest Yerico SHKS 2846 Ernest Verico SHKS 2846
Jackie Rogers WCA 28.68 Jackie Rogers WA 28.68
David Liebovitz ~ WYw  28.78 David Liebovitz ~ Wwhw — 28.78
Erin McLaughlin ~ HMST ~ 28.80 Erin McLaughlin ~ HMST ~ 28.80
Ryan Rynazewski AJSC 28.83 Ryan Rynazewski AJSC 28.83
Emily Ferrier NMIL 28.85 Emily Ferrier MMIL 28.85 —
Aurora Lee FFLY 2888 s Aurora Lee FFLY 2888
Kate Isselee NMIL  28.91 Kate |sseles NMIL - 28.91
Matthew Donch ~ PSDY  28.95 =l Matthew Donch ~ PSDY  28.95 =

14-2 Clone Refresh
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Sub Swimbata Clone{swd As SwimbData}
m swnrs Az New Collecticon
s Integer

from ong collection

&

R

Wi e
£

o
b

Por 1 = 1 To swimmers.Count
swmrs, Add swimmers (i}
Mext 1
‘and put into new class
swd.setData swnrs
End sub

14.3

SwimData

SwimData
SexSwimData OneSexSwimbData
14-3

w.Show data form prototypes ? 2 } ;LQ]_’.‘J

Kristen Frost CAT 26.31 Stephen Cosme  DAK 27.89
Kimberly Watcke CDEV ~ 27.37 Jeffrey Sudbury - wWYW 28.24
Jaclyn Carey ARAC  27.53 Emest Yerico SHKS  28.46
Megan Crapster  LEHY  27.68 David Lisbovitz ~ WY'w  28.78
Kaitlyn Ament HNHS  28.20 Ryan Rynazewski AJSC  28.83
Jackie Rogers WCa 2868 Matthew Donch ~ PSDY 28,95
Erin McLaughlin -~ HMST ~ 28.80 Christopher Prus ~ RAYS  29.02
Emily Ferrier NMIL  28.85 Charles Baker PSDY  29.06
Aurora Lee FFLY  28.88 Matthew Sweitzer  SHKS  23.10
Kate [sselee NMIL - 28.91
David Liebovitz ~ Wwyw' 2878
Luke Mester GYwD 2488
Ryan Rynazewski &JSC  28.83
Jeffrey Sudbury  WYW  28.24
Ernest Verico SHKS 2846
Stephen Cosme 04K 27.89
Matthew Donch ~ PSDY  28.95 |

Refresh I

1»

14-3 OneSexSwimData
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OneSexSwimbData

Public Sub setfex{sx Asz String)
Sex = sx 'Ccopy current sex preference
End Sub

14.3.1

OneSexSwimData SwimData
setSex
SwimData

OneSexSwimData

SwimbData

Private swd As SwimbData
Private tsd As Swimbata

a

upp Clone Click()

sd = New OnefexSwimData

‘clone into any type
'call interface method

&

Private S
Set ©
swd . Clone tad
ted.sort

OneSexSwimData
SwimbData

Private swd As Swinbata
Private osd As OneSexSwimDats

¥

Frivate Sub Clone Click(}
Set osd = tsd ‘copy to specific type

SwimData

Private swd As SwimData

Private tsd As Swimbats

Private osd Az OnefexSwimbats

Private Sub Clone Click{)
Set tad = New OneSexiwindata
swd.Clone tad ‘olone into any type
tad.sort ‘call interface method

Set osd = tsd ‘copy o specific type
osd.set8ex “F*  ‘call derived class method
SexFrame.Bnabled = True ‘enable sex selection

loadRightList

BEand Sub

setSex

OneSexSwimbData
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SexFrame F M
setSex

Private Sub Sex Click{Index As Integer}

‘sets the sex of the class to =ither F or M
osd,setBex Sex(Index).Caption
loadRightList

End Sub

14.3.2

AgeSwimData

14-4

w Show data form prototypes

CAT
CDEV
ARAC
LEHY
HNHS
WCA
HMST
NMIL
FFLY
NMIL
WYw
GYWD

i AJSC
WYW
SHKS
04K
Matthew Donch ~ PSDY

14-4 AgeSwimData

AgeSwimData SwimData
OneSexSwimData setSex AgeSwimData setSex public
AgeSwimData

‘Clase kgeSwimbata
Implements OnefexSwimbata
Implements SwimData

setSex
OneSexSwimbData

Private Sub SwimData sort(}

Bim 1 Az Integer, 3 As Integer
Dim &w As Bwimmer, age As Integer
Dim ageString Rs String
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"Sort the dats inbto increasing age order
max = swimmers.Count
Relim sws(max) As Swimmer
‘copy the data into an array
For i = 1 To max
Set sws{i} = swimmers{i)
Next i
'sort by increasing age
For i = 1 To max
For 4 = 1 To max
If sws{i}.gethge > sws(j).gethge Then
Set sw = SWs(i)
Set sws{l) = sws(l)
Set sws{iy = 8w
End I
Hext 3
Hext i
‘empty the collection
For L = max Te 1 Step -1
swimnmers.Remove 1
Hext 4
'£ill it with the sorted data
For i = 1 To max
swimmers.add swaiil
Wext i
‘create the histogram
counthgalSex
End Sub

s

Private Sub opuntlAgeSex{)
Dim 1 As Integer, 1 As Integer
Dim sw As Swimmer, age As Integer
Dim ageString As String

‘now count pumnber in each age
Set agelist = New Collection
age = gwimners({l).getAge
ageString = "*
i=1
While i <= max
‘add vo histogram if in age and sex
If age = swimmers{l).getlAge And Sex = swinmers{i).getSex Then
ageString = ageString & "X
End If
If age <> swimmers{i).getlge And Sex = swimmers{i).getSex Then
‘creste new swimmer if age changes

Set svw = New Swimmer

sw.gsetPirst Str$({age) ‘put string of age in 1lst name
sw.getlhast ageString ‘put histogram in last name
agelist.Add sw 'add to collection

age = swimmers({i).getige

ageString = "¥X" ‘start new age histogram

Bnd If
o= 1+ 1
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-
o H oo
o
fagies
g

last one in

- 8w = New Swimmer

w.satFirst S8trd{age)
&

amax = ageList.Count

End Sub
Swimmer
14-5 UML Swiminfo
GUI SwimData TimeSwimData
SexSwimData SwimData AgeSwimData
SexSwimData
SwimData
init
Clone
setData
sort
MoveFirst
hasMoreElements
getNextSwimmer |
SexSwin;Data Time.';\;limData
SwimData_Clone | SwimData_Clone
SwimData_getNextSwimmer | SwimData_getNextSwimmer
SwimData_hasMoreElements | SwimData_hasMoreElements |
SwimData_init | SwimData_init
SwimData_MoveFirst SwimData_MoweFirst
SwimData_setData SwimData_setData
SwimData_sortb SwimData_sort
Ly e LCH I,
’ sw
W 1
Swimmer
nic :
getTime |
getSex
getClub
getAgebb
14-5 SwimData UML
deciding point factory
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prototype manager

14.4

14.5 VB7

VB7 ArrayLists

SwimData
sort Mustlnherit MustOverride

‘Base class for Swimbata
Public MustInherit Class SwimData
Protected Swimmers As Arrvaviist
Private index As Integer
‘gonstructor to be used with getData
Public Sub New{(}
HyBase.New()
index = {
Bnd Sub
‘Constructor to be used with filename
Public Sub New({ByVal Filename As String)
MyBage.New(! )
Dim £1 As New vbFile(Filenams)
Dim 8w As Swimmer
Dim sname Ag String

swimmers = New Arraylist()
Fl.OpenPorRead{Filenama}

sname = fl.readlLine
¥hile sname.length > ¢
I (sname.length > ) Then
aw = New Swimmer({sname)

zero-based
SwimData
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swimners . Add{svw)
End If
spame = fl.readlLine
End While
sorti)
index = 0
End 8ub
Public Sub setData(ByVal swool As Arraylist)
awimmners = swool
movefirst{)
End Sub
'Clone dataset from other swimdata obiect
Public Sub Clcne{ByVal swd As SwimData}
Dim swmrs As N¥ew ArrayList{}
Dim i As Integer
‘copy data from one collection
' to anocther
FPor i = 0 To swimmers.Count - 1
swmrs.Add(swimmers (i)}
Next i
‘and put into new class
swd.setData(swnrs)
End Sub
‘sorting method must be specified
‘in the child classes
Public MustOverride Sub sort{)}

Public Sub MoveFirst{)
index = -1
End Sub

Public Function hasMoreBlements{) As Boolean
Return {index < {Swimmers.count - 13}
¥nd Function
Public Function getNextSwimmer() As Swimmer
index = index + 1
Return CType{swimmers{index}), Swimmer)
BEnd Function

vbFile
VB7
Val

sage = CInt{tok.nextToken} ‘get age

toSinge

Swimmer
Cint
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7]

stims = CSng{tck.nextToken}) ‘get time

L&

Swimmer

Public Class Swimmer
Private ssex Bs String
Private sage As Integer
Private stime As Single
Private sclub As String
Private sfrname, slname As String
Public Sub New(BvVval nm As Btring)
MyBase.New()
Dim i As Integer
Dim £ As String
Dim t As Single
Dim tok As StringTokenizer

tok = New StringTokenizer{am, *,%}

nm = tok.nextToken

i = nm.indexOf{" ")

If i > ¢ Then ‘separate into first and last
sfrname = pm.substring(d, i)
slname = am.substring(i + 1}

Else

sfrname = "¢

siname = nm or just use one
End If
sage = Clnt{tok.nextToken) ‘get age
sclub = tok.nextToken ‘get club
stime = CSng{tok.nextToken) fget time
gsex = tok.nextToken tget sex

B¥nd Sub

VB7 14-6
BPrototype demo : =101 x|
Kristen Frost CAT 26.31 -
Kimberly Watcke CDEV 27.37 puke Meater GYWD 2468
;'fgg’;;%a,fgste, e Kimberly Watcke CDEY 27.37
| : Jaclyn Care; ARAC 27.53
Kaitlyn Ament HNHS 28.2 Clone I W Y
Jackie Rogers WA 2868 Megan Crapster  LEHY 27.68
i ; 2 Stephen Cosme  0AK 27.89
Enr} MchughIln HMST 28.8 Katign Ament HNHS 282
Erniy Forrier NMIL- 208  effrey Sudbury AW 2824

Kate |sselee NMIL 2891 | Ermest Verrico SHKS 2848

S ) Pt Jackie Rogers WCA 28.68 ;
Davidiicbouitz . W/YW.2878 DavidLieboviz ~ WYW 2878 =

; Erin McLaughlin ~ HMST 28.8
fg;’;fg‘ﬂj;ﬁfk' % 22838234 : Rvan Fiynazewski AJSC 28.83
EmestVerico  SHKS 2845 =] baag]iriviore ML 28

|Aurora Lee FFLY 28.'88

14-6 Clone VB7
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TimeSwimData New sort

Public Class TimeSwimData
Inherits Svimbatas

Public Sub New(3yvVal filename As String)
MyBase.New{filename)

End Sub

Fublic Bub Mew()
MyBase.New(}

End Sub

‘Reguired sort method

Public Overrides Sub sort!)
Dim i, 3, max As Integer
Dim sw As Swimmer
max = swimmers.Count
‘eopy 1nte array
Dim sws{max) As Swimner
swimmers.CopyTo{sws)
‘sort by time

Por L = 0 To max -~ 1
For 3 = i To max - 1
If sws{i).getTime > sws(i).getTime Then
gw = gws{l}
swe{l) = sws{3)}
sws{i) = sw
nd IE
Kext J
Hext 1

‘copy back into new Arravlist
swimmers = New Arvaylist{)}
For i = 0 To max - 1
swimmers.add{sws{1i})
Next i
End Sub

End Class

14.6

VB
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Prototype Registy
()
AN
@
14.7
\Prototype\Ageplot VB6 age plot
\Prototype\DeepProto VB6 deep prototype
\Prototype\OneSex VB6 display by sex
\Prototype\SimpleProto VB6 shallow copy
\Prototype\TwoclassAgePlot VB6 age and sex display
\Prototype\VBNet\DeepProt VB6 deep prototype

14.8



Proxy Flyweight Facade Bridge

Adapter

Composite

Proxy

Flyweight
Flyweight

Facade

Bridge

Decorator

Adapter

Decorator

Composite



15

Adapter

Adapter

VB7 VB
VB7 VB

151

151

. Adapter Display

Foristen Frost - K.aithor Arment 28.20
Kirmberly Watcke 7 Jackie Rogers 2868
Sam Les Elizabeth McLaughlin 28.80
Jaclyn Carey Emily Ferrier 28685

tegan Crapster Aurora Lee 28.88
K. aitlpr Srment
Jackie Rogers

Elizabeth McLaughlic

Ermnily Ferrier il
Guoates RS |

Fate lzzelee

Luke Mezter

Stephen Cozme

Jeffrey Sudbury __:]

15-1
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VB

Private Sub Movelit Click()
Dim 1 As Integer
i = lsKids.ListIndex + i
> 0 And i <= gwmrs.Count Then
et gw = gwmrs({i)
IsTimes.AddItenm sw.getWName & vbTab & stri(sw.getTime)
End If
End Sub

W e

Private Sub putback Click{)
Dim i As Integer
i = lsTimes.Listindex
If i »= {0 Then
laTimes.Removelten i
End If
End Sub

tab

15.2 M SFlexGrid

VB
MSFlexGrid

Private Sub Movetogrid Click()
Dim 1 As Integer, row Az Integer

i = 1lsRids.ListIndex + 1
£ 1 > 0 And i <= gwmrs.Count Then

Set aw = swmrs{i)
grdTimes ., AddItem *®
row = grdTimes.Rows
grafimes.row = row - 1
grdTimes.Clol = §
grdTimes.Text = sw.getNane
grdfimes.Col = 1

Swimmer

M SF exGrid
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grdTimes.Text = Str${sw.getTine}

End IF
End Sub

M S exGrid

Addltem

grdTimes.addItem svw,getName & vbTab & StyS{sw.getTime)

7
15-2

w. Adapter Display

Krizten Frost

Kimberly "/ atcke Kids Times
Sam Les K.aitlyn Ament

Jachn Carey JachnCarey
Megan Crapster Elizabeth b cLaughlin
K.aitlyn Ament A

Jackie Rogers Aurora Lee

Elizabeth b cLaughliv Stephen Cosme

Emily Ferrier il

Aurora Lee Qs

Kate lsselee

Luke Mester
IJeffre_l.J Sudbury ;l

15-2 M SFlexGrid
M SFlexGrid

Private Sub addText(ctl As Control, sw As Swimmer)

ctl.bddIten sw.getName & vbhTab & str${sw.getlime)

End Sub

Private Sub Moveit Click{)

Dim i As Integsr

£

i
Set

i = isKids.ListIndex + 1
X > 0 And L <= 3
gw = swimrs{l}

wmrs . Count Then
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addText lsTimes, sw
Bnd If
End sSub

Private Sub Movetogrid Click()
Dim i As Integer, row As Integer
i = 1sKids.ListIndex + 1
If 1 » 0 And i <= gwmrs.Count Then
Set sw = swmrs{i}
addText grdTimes, sw
End If
End Sub

addText
VB6
Control Adapter
addText

'Class Controlddapter
Private ctrl As Control

Public Sub init{ctl As Control}
Set ctrl = ctl ‘copy control into class
End Sub

Public Sub addText({sw As Swimmer)

‘add new line to list or grid

ctrl.dddlten sw.get¥Name & vbTab & stré(sw.getTime)
End Sub

Form_ Load

Private grdAdapt Rs New Controladapter

‘pass grid into Control Adapter
grdadapt.init grdTimes

addText

Private Sub Moveit Click{)
pim i As Integer
i = lsKids.ListIndex + 1
I£ 4 » 0 And 1 <= gwmrs.Count Then
Set sw = pwmrs{l)
gqrdadapt.addText sw
BEud I
End Sub
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15.3 TreeView

TreeView
Control Adapter
TreeAdapter

TreeView Nodes

Class Treehdopter

Private Tree As TreeView

Public Sub init(tr As TresView}
Set Tres = ir

End Sub

Public Sub addText{sw As Swimmer)

Dim sont As String, nod As Node

sont = 3tr${Tree.Nodes.Count)

TreeView

Set nod = Tree.Nodes.Add{, tvwlNext, "r" &

aw.getilame, sw.getilame)

Tree.Nodes.Add "r” & sw.getName, tvwChild, , Str${sw.getTime}

nod. Bxpanded = True
End Sub

15-3 TreeView

. Adapter Display

Kristen Frost a
Kimberly Watcke

Sam Lee

Jaclyn Carey

Megan Crapster

Kaitlyn Ament

Jackie Rogers
Elizabeth MecLaughlir SRS

Emily Ferrier S

Ce==
Kate lsselee
Luke Mester

Stephen Cosme
Jeffrey Sudbury >}

E1--- Kaitlyn Ament -

b 282

) Emily Ferrier

S 28,85

E}-»-«-Jeffrey Sudbury

b 28,24

E~Aurora Lee .
—1 ) b |

15-3 TreeView

153.1

154
Control Adapter

ListBox




158

frmAdapter §‘\
swmrs X (
| IstAdapt =\ C?PtTOI,A,d?Pter‘

Sw

treeAdapt g I ctrl : ;
IstAdapt ,‘\ init f
grdAdapt | grdAdapr > addTest

Form_Load

Moveit_Click E
putback Click |1 N TreeAdapter

. treeAdapt I Tr e
init
addTest
\/ |

Swimmer
init
getTime i
getSex |
getName

getClub |
getAge
R SR R TR ET |

154
154 VB7
VB7 VB7 ListBox VB6
ListBox
VB7 Items ListBox
ligt.Items.Add(s)
ListIndex ListBox Selectedlndex
VB7 ListBox ListAdaper

ListBox
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Public Class ListAdapter
‘hdapter for Listbox emulating some of
'the gethods of the VBS list box.
Private List Bg ListBox instance of list box

'

Public Sub Wew(Byval lg As ListBox)
List = 1
End Sub
L
Public Sub addItem({ByVal s As String)
list.Items.Add({s} fadd into list box
End Sub

Public Function ListiIndex{} As Integer
Return list.SelectedIndex 'get list index
End Function

Public Sub addText{ByVal sw As Swimmer)
List.Items.Add{sw.getNane & vhTab & sw.getTime.ToString)
End Sub
End Class

VB7

ListAdaper
Private lsAdepter, ksAdapter As ListAdapter

ishdapter = New Listhdapter(lsNames)
ksadapter = New ListAdapter(lsKids)

rivate Sub ReadFile(}

Dim g As String

Dim sw Ag Swimmer

Dim £1 Az NHew vbhbFile{"swinmers.txit®)

£1.openForRead{)

g = fl.readline

While Wot f1.fBof
gw = New Swimner{s}
swimmers.add{sw)
ksadapter.additam{sw. getName)
g = fl.readline

End While

End Sub

15-5
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i ! ListDemo

Kristen Frost - Jackie Rogers 28,68
Kimberly W atcke Megan Crapster  27.68
Sam Lee Jaclyn Carey 2753
Jaclyn Carey Kate sselee 28.91
Megan Crapster
Kaitlyn Ament

Jackie Rogers
Elizabeth McLaughlin
Emily Ferrier
Ay Lee

K

Lke Mest
Stephen Cosme
Jeffrey Sudbury L‘
15-5 ListAdaper

155 VB.NET  TreeView

VB7 TreeView VB6 VB7
TreeNode
TreeView
TreeAdapter

Public Class Treeaddaptery
*An adapter to use TreeView
‘ingstead of list boxes
Frivate Tree As TreeView ‘finstance of tree

Public Sub New{ByVal tr hLs TreeView)
Tree = tr

End Sub

Public Sub addText(ByVYal sw As Swinmmer)
Dim scpt As String
Dim nod As TreeNode
‘add a root node
nod = Tree.Modes.add{sw.getName)
'add a child node to it
nod.Nodes ., add(sw.getTime. toString)
Tree.aexpandAll{)

End Sub

End Class

addText
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TreeDemo 15-6
B 1ree adapter Pebs ' =101 x|

Krizten Frost - = Sam Lee
Kimberly Watcke P
Sam Lee

Jaclyn Carey
tegan Crapster
K.aitlyn Ament
Jackie Rogerz
Elizabeth tecLaughlin :

ET E] Kjate lzzeles
Aurora Lee - wesdl
K.ate lsseles [l Stephen Cosme

Luke Mester e 27.89

Jeffrey Sudbury
Ernest Verrico _:l

15-6 TreeView

15.6 DataGrid

VB7 DataGrid VB6 MSFlexGrid
DataGrid DataTable
DataColumns DataColumns
DataTable
DataGrid

Table = New DataTable(“Kids")
dTfable.MinimumCapacity = 100
dTable.CassSensitive = False
Dim column As DataColumn
column = New DataColumn{"Frpame®,
Systan.Type.GetType{ "System. String™))

dfable,Colunns.hdd{column)
column = New DataColumn{“Lname”,
System.Type.GetType( "Systam. String”})

dTable.Colunng . Add{column}
column = New DataColumn{®aAge™,

Syatem. Type.GaetType! S}QL;:I‘] Intle™)}

dPable.Columns.Add{column)
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Derid.patalource = dTable

DGrid.Captionvisible = False ‘o caption
DGrid.RowHeadersVisible = False ‘no row headers

DErid.EndInit()

DataTable

DataGrid
GridAdapter

public Clasz CGrididapter

Private dtable As DataTable
Private Dgrid As DataGridg

Public Sub New({ByVal grid As DataGrid)

dtable = (Typef{grid.DataScurce, DataT

dgrid = grid
End Sub

Public Sub addTexit(ByvVal sw 48 Swimmer)
Dim scot As String
Dim row As DataRow

row = dtable.NewRow
row{"Frname”) = sw.getFirstName
row{l) = sw.getLastName

able)

row{2} = sw.gethge ’‘This one is an integer

dtable.Rows.add{zow}
ditable.AcceptChanges ()
End Sub
C

:!Grid ELET

Kristen Frost -
Kimberly ' atcke

Sam Lee [ tegan

] Crapst |Sam
egan Crapster -

K.aitlyn &ment Elizabeth

Jackie Rogers Luke

Elizabeth McLaughlin | Jeffrey

Emily Ferrier b

Aurora Lee Jaclyn

Kate |sselee

Luke Mester

Stephen Cosme

Jeffrey Sudbury _v_l

Crapster
Lee
MeLaughlin
Iester

Sy,
Carey

15-7 GridAdapter

15-7
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15.7

ListBox
VB7 VB
ListBox OurList

Public Interface ListAdaspter
‘Interface Adapter for ListBox emulating some of
‘the methods of the VB6 list box.
Bub additem(ByVal s As String)
Function ListIndex{) As Integer
Sub addText(ByVal sw Az Swimner)
End Interface

15-8
[ ListAdapter |
P |
T |
| +additem(s) :
| +Listindex( ):Integer |
| +addText(sw) : ;
L- B N - System.Windows.Forms.Listbox |
\ - S — — e s s SO S—
\\ 7
\
\
\
\
\
OurList ! LstClassDemo |
< 75

*+New | IsNames | NIt

+Dispose ReadFile

+InitializeComponent Moveit_Click

+addText New

+additem sKids ® Dispose

+Listindex I l InitializeComponent

15-8 List

C++ VB7
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15.8

ListBox  MSFexGrid

15.9 VB.NET

VB.NET List Tree Grid

List Tree
DataGrid DataTable
Columns
15.10
setParameter
15.11 VB
VB7
API
©
¥ Grid

addText

DataGrid

VB6
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15.12
\ Adapter\ TreeAdapter VB6
\ Adapter\ VBNet\L stAdapter VB7
\ Adapter\ VBNet\GrdAdapter VB7
\ Adapter\ VBNet\TreAdapter VB7
\ Adapter\ VBNet\ClassAdapter VB7
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