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Boat

stateRegistrationNo
manufacturer

year

Baat ol AN oy WA

* Bost == a8 Initial Boat Clasas
* make abatcact by ineerting Mestinhacit kejywecd

Fablue Clane Bomt

*abtc ibuted

Frivatn sbatafogistraticnic ks String
Privabe losgih ha Simgle

Frivaco sasufacrurer As Bering
PFrivacn yoar An Inbogesr

* obid LEwELar | Lour S LS
Public Seb NBew{DyVal aStatoRogintrationlo As Btring,
1 -ll..l::h ::::21}'&1_ 1 a¥ As I I
1 E aYEar 4
‘et valess of awLributes ::IJ T_:II-IH mw
Jeticetebegisirationko | aftatefeglistrationio)
SekLemnythialength)
B LA [ 2OLIFST | aFanu ACLurer |
SetYear (a¥ear)
End Subs

*TellAbout el method
Pablic Overridable Fascticn TelliboutSelf() Am Ficing
Rsturn {statelegistraticonio & =, " & longth & =, * & _
sanulScEUEEs & ", " B ¥OAF)
E=d Funselen

‘St poCERAOE Mothods

Pablie Fenciion OetBisteRegistrationBaf) As Biring
RS EUEhR dtatafagisticat lonke

End Punatlon

Fablic Fonction GetLengthi) ks Simgle
REEuEn length

Esd Funchiom 3

Pablic Fanction GetHsnufscturer|} Asm String
Reburn menulsorarss

E=d Funcbisn

Pablic Fenction OetWesr() As Isnkagaor
REbUrn Fear

Esll Funecles

'S8t pocEsRor mathods
Publie Sul dstSvavelsglovrat ieaie(Dyval aftateleqso As Steing)
l-;ll;lh-]ﬂlﬂllﬂlﬁ = adtatefaghs

Fabl it Geb SetleangihiBy¥al sLesgth As Double)

HL;E“ & alangth

Pablic Sub SstManofacturer|ByVal aMarmfacturer ka SEring)
manules taFae = BEEAUTAOLEESE

Bl Gub

Publie Sub SELVeaT|Byval aY¥ear A TALSJET)
waar = aVear

E=d Sub

End Claae

ot ..il-l“ Llui -(_'*'r*:l I‘lll |_||‘.|'-'_"P|



Ukl St il et T47

I_*,.-LEJEEEL.-.:JJLJ-..E'_..UI.H_;’H'I liall g i ¢ o ¢Boat Cicall ,_,.TJ-'.,I;‘.';.':JJT
s sl %halan Gl ey ) oL ol ] g § Ll Slip iiaally Customer icual
g Y il

E o gy ool ] g | LISy Setters oy o pemy lel ] gl il LS g 2
Jeadll 3 Lk LS g g il ] o Y.y (Propesties) Ll iy OlSY L I'_-.._.T_,:.'.i: Getters
o] gty - a5 e Yoty g ) Sl ] il Ui Lo i g 0y 4 el
e ol Y Setters U pas ot ool o] 0T Jame L guleadl JUN | Lkl Lk Sictters o s gl el jan] slS3Y1
TellAboutSelf oL,=-3 _le Boat izall Lia! Gt eyl Jaed sy SUL G oo BEl al]
il Un Gy ki s 5

iakiy Bkt pliasly Boat gl )| hiall e

Testing the Boat Supercluss with s Windows Form
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Private Sub btnBoat Click(ByVal sender As System.Object,
Byval ® As System.EventArgs) Handles btnBoat.Click

Console.WriteLine("Begin Boat Test:™)

‘declare 2 boat references
Dim boatl As Boat
Dim boatl? As Boat

‘instantiate 2 boats
boatl = Hew Boat(“MO1234", 28, "Tartan", 2001)
boat2 = Hew Boat|"CA987Te", 32, =Catalina®, 2003)

‘invoke getter methods for boatl

Console.WritelLine{*Boat Mo: " & boatl.GetStateRegistrationNof))
Console.WriteLine{"Length: " & boatl.GetLength{))

Congole . WriteLine(|"Manufacturer: " & boatl.GetManufacturer|})
Console.Writeline|*Year: " & boatl.GetYear())

'invoke getter methods for boat2

Console.WriteLine("Boat MNo: " & boatl.GetStateRegistrationNo()])
Console.WriteLine("Length: " & boat2.GetLength()}
Console.Writeline| “*Manufacturer: * & boatl.GetManufacturec|])
Console .WriteLine("Year: " & boat2.GetYear())

End Sub

gl Bt chieall it ol el A (A, ) oy S5
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Begin Boat Test:
Boot Mot MO1234
Length: 28
Manufochurer: Tarlon
Year: 2001
Boat Mo: CAPB/S
Langth: 32
Manufaclurer: Catalina
Year: 2003
Boat sl ] ol Silegins (A, 8) oy |50
BoaiTester
FrEr e |
btnBoak. Chck
- .
GetStateReghtrationhcd] . :
L e | |
WiribeLined Boal: * & staleRegistration®a) - |
CetLength ; i
] |
WriteLined " Length: " & length) =
Gethdanufast e v )
W riteLme] * Manulactuser* & manulatune)
ietyean) i} i |
WhiteLine(* Year:® & vear) I
T I T
I I |

Boat cisall Lt el Sequince Disgram zigad (A, 1) o, 150
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Using the Inherits Keyword to Create the Sailboat Subclass

J Aa8 M I e Lol plpl oy 0l Lygle 20l 38,00 Class Diagram 2340 oy
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outhoard 3] inboard 5l nome ¢ ay SME e Lo Aol 0 (S 205 OMotor Type) "8 21 p 57 Ziually Sails)
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Boaf

stateRegistrationMo

manufacturer
year

AI':\

sailboat Pawerboat
"'“E';'gﬂ X .m *

efpall cical (il genaelly Sojhll Fms (A, V) oSS

ke ol ey oline e gmt sl et I Ciiall O pad paaiall el 3t O ST
ot M il b Epall il ey el &5 e i Gl S Ol LU i A Gl
olel ] Lol y i )l o gy L Boat izl (e Ll T all el o3ty liall ) B



i'.:l'-'—'l.l-.ll.f-._h'l'_rl:_‘_ph.'- o

ooy il 2pn Dl g2k i Powerbost witeall s Sailboat wizeall spo J8 185 Loty ¢ pmdd M iinall J oo 3
e CAYY @iy IS0 b Boat izaall ] e (gl L 5 01 L] Sy s lons Lum Lagy Lol
e sl s Boat izall Of
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Public Class Bailboat
Inharite Boat

2y bl el 1y ilinall S0 i.igl.ul.;..mugﬁ_,ma_ﬁﬂjlglﬂﬂl el ity liall U o
ot P el g
(AAD wh) JEi e g e T 1 O il g g el ] T e Siilboit il (g ot
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by b il el e e ST S e S5 s VB ONET B Ol e a0 e
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il Laali o alnn Tns hoitomy g ity L] ol ] i g ] L of CAA) o35 JSS801 J) G 5 5]
ASailbont itall Jols B e ilios Ly Boat il e By pe Slds 1) Sailboat itall S
'gonstractor (all #even attribute values AS DATAmGLErd)
FPublic Sub New(ByVal aStateRegistrationMo As String, _

ByVal alsngth As Doubls, _
ByVal aManufacturer As String, ByVal aYaar As Intager, _

ByVal aKeelDepth A8 Double, DyVal aNumberSalls As Integer, _
ByVal aMotorType As Strinog)

M il s New sl o) ] sty MyBase LSl Saitheat iteall slis) of o] pudizeny

 Jomael d ;) Boat siiall i g5 gl a1 iliall s sl SU3 y ¢ ad obhalns gyl ol o]y Broat
1 olgi] Boar Ciall l25] o] pluzy 28,0 e Al LN Uy (IS Ty pally 4 plally
Maslie] b il Sl G fn Gl Jha apld 85 bl bl el B sl dypllaa idlne

'inwvoke suparclass constructor passing 4 valuas
MyBase.New|aftateRegliatrationllo, aLength, aManufasturer, aYear)
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* Sallboat -- & subclasa of Boat

Fublic Class Sailboakt
Inherits Boat

‘attributes in addition to the four
*inherited from Boat

Private keelDepith Aa Double
Private numberSails As Integer
Private motorType A8 Sirlinmg

"constroctor (all seven atiribute values as paramotors)
Public Sub Mew{DyVal aStateRegistrationMo As String, _
ByVal alength As Double,
Byval aManufacturer As String, al a¥Year As Integer,
l-ﬂ"l-l akeelDepth As Double, ByVal aMumberSails As Il'lt-llsllrf _

A Bering)
""m”f'm- constructor passing 4 values
Il;.rluu Hew|aStateRegistrationdo, alength, aManufacturer, aYear)

I-H. lddluml attribute Hltl-ll

lﬂm L{MI:H.I]

SetMotorType|aMotorType)
End Sub

"Talliboutielf overrides but does not invoke supsrclass mothod
Public Overrides Function TellAboutSelf() As String
l-lﬂ_lll'l- [mmmrltiﬂﬂﬁll & ", " & GotLength{) & _

muﬁ-nr{: & =; " & Got¥sar() & -
& keelDepth & =, * & numberSails & =, * i motorType)
End Fumctiom

“Gat accessor methods

Peblic Functiom CetKealDepthi) As Double
Return keelDepth

End Fumction

Public Punctiom GetMumberSails() As Integer
Return nusberSalls

End Functiom

Public Function CetMotorType() As String

Retorn
End Function
“Sat accessor methods
Publie Sub SetNeelDepth{ByVal aeelDepth As Double)
!Hl:;:m = aNeelDopth

Publie Sub m&nﬂ:tﬁ“ﬂ aNunberSails As Integer)
pnumbarSaila = alusherSalls

End Sub
Public Sub SetMotorType|ByVal aMotorType As String)

motorTyps = aMobtorTyps
End Sub

End Clans

Sallbual whea it (A, A BBy S
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‘pat additional attributes valuss

SetFealDapth{aFKaslDapth)
SetNumberfails {akumberSails)

SatHotorTyps (aMotorTypa)

1th,1=4ﬁsﬁlmtj,ﬂla.;ﬁs.m]ﬁj:u « Bailboat iLall .uﬁ]jjiuﬁ:gm
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el ] e ol | gl ey @8 < Sailboat Cizall s ST g1 S WAL p g ) sl el 00
Boat il e ey F 5l Sailboat inall ) o pme i Ua i acg OF o e B N1 eyl
(6 Tin Bhom ) S e Jola Y 8015003l ) S 0 Uy o Ll o 9,
Ll ey claall e 8 Lo

S A e et ey O prall o o Y B i all 58l ) 5 O Bk
i A g Ay ¢ pbeal] 3 pa e Lallae by W) o b L e by ) Bt icnal] | L
Sl L ] pdy B e e ey Ly W L ) O e Bl e e i e e
ERTRPPLR
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Testing the Sailhoat Subcluss

shn Sl g (AN ) 0By JS2N e gy Laf o Sailboat wisuall il pelsl (A1) o) 550 o g

wizaall Jlzl mhgk 3 3 gl “Test Sailbont Subclass™ 1) o kiiall ool pal W1 oda Jiz al, Yl
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Sallbeat oiall et sl BAS b4 BBy RS

Bagin Sedant Teat
B Mg RO Z34
Langth: 20
Sarulackine: Taslan
Wea: 3001

Fioal depihc 4
Fdurmbar el sale: 2
Motor type: ouboard
oot Mg CAVETS
Langih: 32
Maonudocme: Comlng
W J003

Kanl dephhc: 5
rdynber of sals: 3
Mater type inbioad
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BogtTesier

1 M Sailboal 1
GetialeRegniationhol)
stiseRegrt abomho

= r s s e mr r e E s e

WinteLne( " Boat: " & stateRegilralionto)

Getlengthl)
kergth

Sl = rm EE SRR RS e R R S RS R e R e e

WriteLine(“Lengih “ & length)

Getdvarafacturer)
manufacbarer

i adred r ARl R R SRR RS B R PR S

W Livsel * vl s fune: = & il actuner )

-

Getearl)
year

Il o ] -

Witvile Lises] = Yigar:™ & year)

-

GetkeelDepth()
Keelepth

R B

WiriteLined " Koeddepth * & keelDepth)

——

CebMumberSaki)
sl riad

.-.___ o o o e e e o o

WirileL ine( “ Hurmibses of sk & ramberSaib)

CethotorType()
motor Type

S ———

WiileLine! “Motor type:” & moborType)

il

1 |
Suilboat okl ot ol Sequence Dingram piged 4, 4 1) pby J2N

S 70 ) [ S TR .____m
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Adding a Secomnd Subclaste—Fowerboal

dlis] o5 Lo Boat witaall il e b cites pa Powerboar wit.all

wizall jalyl 3,08 (ANY) @) S8 ey Sailhoat ituall ol Boat cizall s S Lo ol 2y

Powerboat -- & subslags of Boat

Fablic Class Powerboat

Inharits Boat

‘attributes in additisn to the four
‘inherited from Boat

Frivate nunberEnginas ke Intejer
Private fuelType As String

‘constructor {all six attribute values as parameters)
Publio Sub Mew(By¥al aStateRegistraticooMo As String, _
EByVal aLlergth As Double, _
ByVal aManafacturer hs String, ByVal aYear As Integer,
ByVal aNunberEngines As Integer, ByWal aPuelType hs String)
‘inwoke supecclags comstructor passing four values
MyDase.Heaw| aftateRegistrationta, alangth, aManufscturer, aYsar)
'get additional ateribete valoes
HetHumberEngines [ aluntecEngfnes )
SetFuelTypelaFuelType)
Erd Sub =
'TelliboutSelf method overrides then invokes superclass method
‘then concatenates two additional attribote values
Paublic Owerrides Fumctlon TellAboutSelf{)] AR String
Return (MyBase.TellAbouksslf() & ", " _
& numberEngines & ", " _
& fuslType)
End Function

'Gat accagacr mathoda

Tublic Function GatihmberEngines{) As Integer
Return namberEngines

End Function

Faublic Function GetFuelType|) As String
Return fualTypa

End Fuoncticn

'Set accessor methods

Fablic Sub SetHumberEngices|ByVal aNumberEngines hs Integer)
numberEngines = akthmberEngines

End Suks

Fublic Sub SetFuelType(EByVal aFualType ha String)

fuelType = aFuelType
End Sab

End Class

Powerbsat wisall Ligal (A, )Ty oy S

Jrowerboat
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Sl o] iy ihp oF sy fuelType y numberEngines i Powerboat wisall oy
Azazioall (oil) Sohalany Bont witall fpe Bl dag W1 rlicall otlalas dagyl) cobalas do 4 ol
(Sailboat wisuall sLi) ol ] ke LaS) Boat wizall #L23] o] o] Powerboat witall sL25) of ] | odig 1y
Jols Bl Serters Jys gl el ]| edig @ cValaa Dayl L] ey MyBaseNew LYl s
Powerboat wiimall  |i-ls (a2 all (pzieall sy Powerboat witwall

‘ponstroctor (all six attribute valuas as parametars)
Publie Sub New(ByVal aStateReglstrationNe As String, _
ByVal alength As Doubla, _
By¥Val aManufacturer As String, ByVal a¥Yaar As Intager, _
ByVal aNumbearEngineas As Integer, ByVal aFualTypea As String)
"invoka suparclass constructor passing four wvaluas
HyBase.New(aStateRegistrationlo, alength, aManufacturer, aYear)
"gpat mdditlenal attribote valuas
SetHunbarEngines {aNumbarEnginaes )
FatFuslTyps (aFualType)
End Sub

Lol LLSs < Boat ot J) il ps Powerboat s Sailboat i A il o e Laday 514
plo ¥ L3O Ll W1 e o8 4 ppiteall e 1S B s E.uﬁ:g;s;,ig‘:.tm olds LiS
Jols lliy fniall e LS ALY LW L)l GANY) G SR e A Ll
W JE peie gy LaS 4l W1 o il 2 (ANVED @3 JSBN mela gy BtnSail AndPower_Click o) 21
A g el Y Ll o) Sy JoLil e 51 Sequonce Diagram 3 y2 cpe fs 3o (A, 10
il a3 Uim Y TellAboutSelf of o 1

g 1 ilel ] slpdiad Lliiad ¢ Sailbont wiinall 5 Powerboat wiiall s AIS oLEH Dl s
el Sailbant izeall SIS OB S o ey dlagie ol e Boat il e Bl 3ag Y1 Gettens
ki ol gy el Y et Powerbont wiimall SASLS baiy o83l gy iilel | LA

G ity 3l sl e o gl
Undersianding Absiraci and Final Classes o
LLuT o3 Powerboat | o Al wially Sailboat oo (Al inuall s ot peud N iiall 1pe YE Lies 1 2 420
o A BVl a g (Concrete Class) sl Sdall sl el lgle 3l 2l t.q L =il1E
i il g ) 1S i L 50 LS 0 S 0] Ll 565 Ly 0
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Frivace Sab hm&uilml_ﬂLlﬂlhﬁll sender ks System.Object, _
By¥al & As Syates.Eventirgs) Handles beabsilkndPower.C]ick

Consolo.WritoLino(~Begin Sail and Powerboat Tosti™)

*devlare 2 Bailboat and 2 Poverbost celearsnoss
Dim bBoat] A Sallboat
Dim Bakt? AE Sall Bkt
bim boatl ks Powerboat
Dim Boatd he Powsrboat

"instantiate I Sallboats and I Foverboate

Boak] = Mew Sailboat|=*MOL1134%, A, "Tartan®, 20001, 4, 2, "sukkaard=)
boalz = How Sailb-ost| “CAPET6°, 32, "Catalina~, 2003, 5, I, "inboard®)
bBoaty = Hew Powerboat[~GA456T-, 34, ~Bayliner=, 20031, &, “gas-)
bBaatd = Mo Poundcboat [ *M05878%, 21, “Cearay®, 2003, 2. ®"gan®)

finvaks gatbar mathods for Sailboat Baatl |7 attributom)
Console Wriceline {®Bost Her * £ boakl.CetBtatelegistraniconds{}}
mmlu.ﬂrinuumrunml: T & BORtl.oRtLangtng j)

Contole, Wel baline {*Hanuf scturer: * & haakl JosEHARUTACEETEEL b )
Console. Hrdweline {*VPears = & boatl.SeiYear( )]

Console. Wrictelina("Esgl depth: = & boatl.GetEeslDeEgpthi))
Cansala. Wricstina {*Hunksr of sails: = @ baarl. CeaeNunbarSailaild

Conselo. Wrlcebdno{“Hetor type: = & boatl.JetHeiosTypoll )

finvoks Qabiar mathoda for Seillbset Boaatd |7 atkributaa )
Console . WriteLine{"Boat Bo: " & AL ouCEtateReqistrat LOnNG |}
Contale Writeline {*Length: ® & hoatd. Setlangth| )i

Coisole. WHriteLine {"Hanul seturers * & oAk, GevHanalsousrery) |
Cofsola. Mricalina{"Yairs - & BOOEI.GALETELE| )]

Conzala. Writelina (®*Ees]l depkh: = [ boatd CetKeslDapthi() )
Console.HrlceLdne {"Hunbsr of saidls: = & boat?.detHunberSallsq)l
Congale Wricalina{"Hator Lyps: = b boat?  GetHolarTYRe( ) )

"invoks geEtter methods for Fowercoat boatld (6 attributes)
Cansale. Writaline(=Rast Boi * & bastl.GetBtatoRegiatras lenad))
Sonselo. Wrlcebdne {=Lengehr = & bostd.Setbongth] 3
Congolo.Writaline (“Hanufsctarer: * & boatl.Gatdanufaceurart )
Congola. Writelina {*Yesr: * & boatk GotYane| )]
Console.Wriceline{“Hunber engimes: * & boatd.GetHunberEmglnesilh]
Console.Writeline (*Fuel type: = & boatl.GetFualTypei))

"anvoko gobior mothods [or Powerooat boatd (@ attributom)

Conzolo. Writeldne (*Bost Hor * & boaktd.CobBtatalegiatrationdai))
Consolo. Wriceldna {“Lengths = & boatd.SetLongth] })

Cohgole . Wricelina{"Hanuf scturer: * & DDALS . GEtHAnUIACTUrEr] )]
Cconsole.Writalina{ "Year: ™ & boatd.Zet¥earil)

Conmole. Ariteline{ "Homber enginess: * & boatd.SetHumberEngines|))
Conasle.Writaling | "*Foal tm: e hﬂﬂt*.htMIﬂ‘Pﬁ{I}

End Sub

Sailboat 3 Powerbont wisall o |51 sl ot Bt (A, 47 o 2N



sl g sl ol

Bagin Sail and Powerboat Test:
Boal Mo: MOD1234
langth: 26
Maonubochsar: Tarton
Year: 2001

Keel depth: 4

Mumber of sails: 2
Maohor type: outboord
Bool Me: CAPBTS
length: 32
Manulachwar: Cataling
Yeor: 2003

Keel depth: 5

FHumber of sails: 3
Mator pe: inboard
Boal Mo: GALSET
Length: 34
Manufochsrar: Boryliner
Year: 2002

Mumber engines: 2
Fuel rype: gas

Boal MNo: MOS5678
Langth: 24
Manubochsar: Searoy
Yeor: 2003

Mumber engines: 2
Fuel type: gos

Sailbout 3 Powerboat wieall o 15 bt ol | Smpies (A, ) 1) oy JEI
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Powerbsat 3 Suilbost wheall Jiasl ol gy Sequemce Diagram Flgad oo e (A 18} F-IJJ_IIAI

Fublic MustInherit Class Boat

MustInberit 251 plisiadd
# Using the MustInherit Keyword
oo JE e s O iy ol B 20 o U S O Bl e DLW e )
8 08 &Y iall Ua 2pe LS 225 0 -8 Y ULy e A0 wiles 36 22l el a3y acilioall
1,5 o5 oAl Citall ya g (Abstract Class) 1 il o Citall L e 3l DU 0 3y Ll
L Y e e e P P e T TR R Y
il pon SIS e Dl 5 Y QUL ¢ (Powerboar ST LS Ly Sailboar ot 20 LS L) LB
Alsle 3 4 Class Disgram g5 y2 3 3 8 izaall 250 3 Uitos pumnio Ly S o LY ¥) Bt
it J| Boat cizall bgmaly ¢ 8 il iy paz) Mustinherit 2 predd LIS VB NET & pii
HSs cinalt ;3 Mustinherit LS s o 5 2




USal) Jlg sl b The

5% Y oSy s i s Boat il Uy Of Powerboat e il isally Sailboat e il Cisall oS5
bg-g'ir#ﬂdﬂmw.muﬁfﬁuhm.ﬂﬂﬂM'r:ﬁﬁuﬁ_}:ﬂJLﬁerlll-h_ﬁ
ﬁﬂj;;ﬁm;,ﬁp'ﬁld_*uiwﬁ,muaﬂnbuui..lﬂ'.juf.-h;-_.t-Mwmlrm.-_,l
g o e b 32,21 oot 0] g ) i)l Ui g 2918 o] 0 i g2 s oL3] b LS55
OY (Reoussbility) "alliec¥l Salef o pgis Ghay Uy i A Lol (g 35220 bl il ciliall
ol lopty o 0l S5 -0y ot Cinaall als B jall oilel o W1y liall plasen] dad T, a ilesY)
din B ynay ey iy Slp inall O] UL o .Lﬁiia.-[ﬂupucm:,_,__ula.i-..-haﬁ
whially Slip il ga IS e A S8 Lple gl 358 47 Lap CoveredSlip o il icuall

CoveredSlip e &

NotTnheritable AaSJ! plisan
Using the Mollnherituhle Keyword

o el Vs g Lae L) il e e i il B8] dlee OF BB Lhadll ey
e b e oS Y it oLt Y1 e DL e b Sy el el ] 2 A e
dad pill Pay Amount aas slar] e o5y Paycheck aamd wis dar g & g pllis 3 oo bt JUA
Bilely 4 o il iy pad 88 Biad ¢ o O Papcheck il Sy i B8] LAy BB LSl I
VOl Jany § ol LW el e GBIy 6 Sy ) ol 23 ke Pay Amount e 31 iy jai
AT e g ) 5 e O e ial eand

B0 ol 6] JU b b ekt oS8 Y e iy Notlnheritable Lol adied
Sl g1 S5 < Powerboat ituall Sy g an YT le p2al

Public NotInharitable Class Fowarboat
Inharits Boat

ol sl lpr] iy daie)

Overriding a Superclass Method
Bab i g il il et el e iy g 6l ] (Overriding) iy o $ale] LilS] O]
AWl e ::.:'JH,;',;]L wizall Jals Gl ol W slesnd ot 2o oSS Lo sbanall de U Alila
(Method Signatuse) ol ¥1 ad g Of S1y ol ad sl bagd Dlel 31 05 g1y 1 il e 2yl
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iy A Y e S e A LGl coWall Ly L S iy sl )l e ety
SuilBont cateall (sl i ally Integer lalas L2y o0l SetMumberSails | 1

Public Sub SstMumbarSails(ByVal aNumbarSalls Rs Intagar)

romt e et Al il LI DL st (Method Overriding) il e 1 iy pad 3l ] o ggla O]

oo il pppdll Ua OF Jasths OF dlle oty ¢ et )1 il el ] g Baley el iall

s Lo ol ] o ny gl G ol b oLl g 0 (Overlonding) el Y pldiid sukad p g

i g 3 gl d el e il B3] e by ¢ il g (0 eV ey e s
AN ity g il i IS 3 85 e

Boat wisally #lad) TellAbowtSell ol iyl 331
Overriding the Boat TellAboutSelf Method
Sailboal iually Boat iteall rpe 18] TellAboutSelf o o1 [nadintons iyl Bale) o ppia or pui
s iyl o5y Gl Jomdll ) Slip il il Uis #1231 14a gk A3 Fowerboat wizally
Youzta) Lilis e ALS il ylaa pried O e Bl ISl L8 g Sl el o] )
Sailboat g AN witall |i-ls TellAboutSelf o a1 iy pad sale) LS| Jans O s 13] 5 (Boat ivall
—— iy tBomt et N ociieall 5l TellAboutSelf of 231 0; gt Overridable LS Blle)
oLl igpad BN W 5 AN ey Aalie Ul A AR 4k e ey O Sailboat iall
AAY ody IS0 L oty pa LaSy) Boat cinall 1> 3 pald TellAboutSelf
'Tallibout8alf mathod
Public Overridable Funotion TellAboutSelf{]} As String
Raturn (stataReglstrationBe & %, " & length & ", " & _

manufackurar & ", ® E yasar)
End Function

sledndy (M8 iy 2lSd (Conerete Class) aliscoi] das citaS Boat citeall 22 e
s{.j_.ilj e glally o el i) Ja g Y1 s J g e ple om0y 2 TellAbontSelf o] -3

FIS o ol U e g Saifbout itaall el oLl il Bl pde Dl 3y Cpinall Ty
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o g 1ol s J.,.-.l,;:;.'l..'ll_, B-I]ﬂ.l...n_n'J'-J wd pald] TellAbowtSelf o ym 1 stz st goud Sailboat el
olinall) Sailboat wizuall M8 LiL i cle glall iyl ony i pn low gty Juh dag WY ilinall o
Slasloel Ty
olaglas BLisY Sailboat Jitall | |ls TellAboutSelf of 31 i a8 2ole] ot AS2L s |4
Aldie y (Overridable LolS - .'I:Ll.,g Overrides i-_,'uq.ﬂ LalEd) Cptdintns 2L il glall ] DA ilaall
.{-I'L.-*I ,I-u.'_'] ‘_}.;.-'-'-jl ‘II'! ;j.:_.....- ':-.:il_}_’.l Lﬁs} Railboat warall I_5:'i--||.'| 'i-i‘,-lil TellAboatSelf I-Ilrr:!-}H T | I;.:.:_
'TelliboutB8alf coverrides but does Dot invoks supsrclass mathod
Publie Owerrides Function TellAbout8elf() As String
Reaturn (GetStatesRegistration¥No() & *, ® & GatLength() & ", = E _
GatManufacturec() & ", " & GetYear() & *, " _

E kealDepth & ®, " & mumbarSails & *, ® & motorTypal
End Funekbion

ilinall o E_'I.:l‘-_,:.-'}' Boat wizall - By ll Lo Y1 Getters g ol il e Sy P T
Sailboat iall (5o B pall SN Getters Jpos gl Silel 2] oty oF Boat il Jals B pall day Y1
LN LY Glie o plar 2

Bjledanly gl ! ciaall ol iy B3te)
Overriding and Invoking » Supercluss Method

T A e et LT
s Boat oS 0 cinall als 3 pall TellAboutSelf of 31 Of JE foss  lad alany of 21 Uin o gy
el Ol Bt pa LaSy oS Bl pas o Rl B W) cliall o Al sl e
e i e gl o8 s el W eda iy pad slel Sailboat o A Ciall e b pald bl TellAboutSelf
Ay g Y Y

bl i) Powerboat wituall (als TellAbouiSelf of a3 i o) (g 1 B b pdines g
oy TellAbomSelf o o 31 slesial nis o (Sailboat ically ol TellAboutSelf o ] iy pal 3 ol
Jils MyBase TellAboutSelf) oY1 LSy pyke MyBase 33yl 2alS)) Ladinons Bont ot ) cicual
doily Boal wdiall f TellAbourSel! of 1 cledon Powerbost iially  pold] TellAboutSell o o
ol TellAbousSelf o ¥ sl iy 4 o a1 Slieall 0 Jlo sk i slely Yl oyl
woliall Lod e gy paiisle] y Powerboat witall ils tpd pall (piall 1ad Gealy Powerboat Citally
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3 '-i—-* sioly g2 LS) Powerboat itally o) TellAboutSelf sl e i) iy o5 LI ol Y1 ot 3 .31
AANY W3, sl

'Tallhboutfalf mathod ovarrides then invekss supsrclass meathod
‘ghean concatenates two additiomal attribute wvaluas
Public ovarridas Fonction TallAboutSalf() As String
Return ({MyBase.TellAboutSelf() & ", *
& numbarBngines & ", " _
& fualTypa)
End Function

g1 iy ] (phal s
Testing Two Method-Overriding Approaches

o S TellabomSelf ol ¥l Lot byl Boat Cizall jlost 2hped 290 ela il e

Gty e c(AVY) oB) 1SRN ) ety ga LuS Powerboat o o0l itally Sailboat e 4l iceall

M5 ops TellAboutSelf o 31 i o ¢ Suilboat Cii.ally Powerboat il - S g DL o
.-.J.-L_}nl:,IL‘-'

Private Sub btnTellAboutSelf Click(ByvVal sender As System.Object, _
ByVal & As System.EventArgs) Handles binTellAboutSalf.Click

Congole.WelteLlne(|"RBegin Sall and Powerboat TellhboutSelf Tesk:™)

‘declare 2 S5ailboat and 2 Powerboat references

Dim boatl As Sailboat

Dim boat? As Sailboat

bim boat3 Ra Powerboat

Dim boatd A3 Powerboat

‘inatantiate ? Sailboats and 2 Powerboata

boatl = Hew Sailboak(|"MDL234", 8, "Tartan™, 2001, 4, 2, "outboard")

boat = Hew Sailboac("CR%ETe", 32, "Catalina", 2003, %, 3, "inboard")
boatd = Hew Powerboat("GR4567", 34, "Baylinec=, 2002, 2, “"gas™)
boatd = Hew Powerboat("MO5678", 24, "Searay", 2003, 2, "gas")

"inveke Tellhboutfelf methods for Sailboats and Powerboats
Console.WriteLine("Sailboat: " & boatl.TellAboutSelf())
Console.WritaLine("Sailboat: " & boatl.TellAboutSelf|))
Console.WriteLine("Powerboat: = & boat3.TellAboutSalf())
Console.WriteLine( "Powerboat: * & boatd.TellAboutSelf())

End Sub

Powerhsal ohally Sailbont whiall oo 10 TellAboutSell o140 et 548 (A1) B0, )
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Bapyn Sail and Powerboal Tell&boatSall Tast:

Saiboat: RO 234, 28, Torkan, 2001, 4, 2, osboard
Eailboat: CARERS 12, Comaling, 2003, 5, 3, whoord
Fowerbooh: Gad587, 34, Boyliner, 2002, I, gos
Poswerboal; MOS67E, 24, Searoy, 2003, 2, gos

~Pomerbaat wisally Sailboat isall o 15 TellAboutSelf shprfl ot Silarpinn (A, V) oy 520

WrkeLine{"Saltoat” + saiboaiDetais ]
Telbs bsiitSe :
powerbaalDetaik i
= A s E s mas ey mEs . | i b
WAilel imes{ ™ Possarbaal * o posesrho sswrkaiky )
1
tk ! 1 |

Powerboat wisally Sailboat wisall TllAbeutSell e gy Sequence Diapram zipei (A, Ay oy J520

geheadl T Jly olal Y iy STy iy el Bale)
Ovarriding, Polymorphism, and Dynamic Binding

ekt bl Al e (Overriding) ool WY i pu Bale] p g OF Gl U 3 W 43
e il DY IS e il Syl p iy e (51 (Polymorphism) el a1 iy a0 e ppgde
Ay s el Lol gl L) Lo il W ol 0 iy B g T M il
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oy 6T T Ll S sy g oy oWl il e g )l TellAboutSelf of i1 iy o 3lely
LI FUPPIA UPLES, TIOPIE FOW U rageet S NI E IFUREC T e

e g gl Bmployes wite o gyt alldl s Oy Lo 28,00 Loty ol lpld OF o i)
P Vi 25 e ol Uil sy ¢l gl 1y ol 5yl CalculaicPay o 31
SalaryEmployee winally (el sllay fasy wils gu) HourlyEmployee wisall o Zakunli il yli 51 |l
g Bl a5 O BN 3 ey i o) ManagementEmployee witaally ( JalS0 3t )1 Cili 4a)
caids yr aklac] '.....1.- e a8 ) e il s e ) CaloulatePay Sl ) ol el ]
S]] oy o I Sl £l 1S P oy By ity il B o] i 05 g
ol Bl s D0 ULy il IS IS IS g T e ) Tl g (015 1S CaleulatePay Dl
e plLa Blos Llaw SIS < pLE 3 LI Jad J] 330 8 ko Ll 1S S 185 g 1
A B0 e i BLie] 5 lay plll ] Ao i g g5 TiLis] e B glh ¢ Doy 25T ot
o g D e e i g T ol B Bl e bl g Y LY e
A e e T (s Ladi ) 1 el ] ek

o2 ok ollall o) 2 S) Dymamic Binding) ikl by ) 4k b VB ONET 44 pused
2 SR ) e ¢ )7 TP gl 5 Bl il eV A iy e 25T 5 gy i g W) RS
el ] g ot My Bl Be B Blsl Blis] e By ey JoiSl By o3 el L
g 1 pain LS ) :g‘fn__ﬂ_,l.l.;,.*h,.g.inj: el s e pisl g 36,8 1 e i Bt )1 Y
peatony J5iad TellAboutSelf of 1 iy a5 2ale] ma Persomal Watercmaft dydr | = 3 it Blia] 15 by
TellAboutSelf Yo I Sl sl Personal Wateocraft inuall ANS e feliny 0f 258 6

geally 2 gl I oy 54
Understanding Privale versus Prolected Access
Sl png g1 g (Private g gl LlS (padinzs} ol J pos gl T oy Bioat o iall s coansit

Lpad e Jgundd ] s e 08 (o any Sy 8t L ke O 1S G gl e
pois ade Glol Lo Uny (Boat winall Jils 3 jall Getters/Settens o goe )l el o] okiy O md
il e bl ypa O T 2agy o (Information Hiding) lul olis] o (Encapsulation) Zla.SJI
! Setiers oo g ibel ] B e V) U iy pramg Y o SN JalSS Bl ] (g o1
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g bl el o 3t by O o il il ISk (Private) ot o s g G- 3 0] La
43 ciieall odn 03 o Jyanld Getters e ) el o] slodind o o ppny g} inall e
Getters gl bl o] ki Sailboat o Al iall Jinla 5 pall TellAboutSelf o a3t O Lamy
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‘Tellabout8alf overrides but doss not invoks supsrclass msthod
'invokes getter methods of Boat
Fublic Overrides Function TelliboutSelf({) As String
Raturn (GetStataRagletratlionNe()] & ", " & Satlangth() & ", " & _
GeatManufacturer() E ®, ® E Gat¥Year(} & *, " _
& kealDepth & *, " & numbarSails & *, " & motorTyps)
End Function

O e Ciall Flell Sl5y (Protected) | ol p 4l cpr ot M ciall Silie iy 1S
Slies iyt Bale] oS S L b o e gl el ] slednad ] d b g0 8tk Lpaa ez
M (Protected) 3 )y i..JS.I!LL;.-_n_,,..&L F ol e Boat Cinall

Public Class Boat

fatbkributes

Frotected stataRsglstratlonNo As String
Protected length As Singla

Protacted mamifacturar As String
Protected year As Intager

el ,:-._.i o i_,.'..-'l.- J.-L.;LI Sailboat wds.all __j l..il_.,.nH TellAboutSelf il_,l.-:fl -...l.rq_.,.ni i.'r'l.ﬂ-] 1_,'5-.5 Ll
EA LY

'TallAboutSalf coverrides but does not lnveks supsrclass mathod
'"directly acdessas Boat protected attribute wvaluas
Public Overrides Functlen TellAboutSelf{) As String
Reaturn (stateRegistrationdc & %, ® & length & %, * & _
manufacturar & ", ™ & year & ", " _
E kealDapth & ®, " &k nunberSails & ", ® E motorTypa)
End Function
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Introducing the Lease Subclasses and Abstract Methods
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Adding an Abstract Method to Lease
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Aol Bale de A oW e gy eyl e s Y el ag o Bl e et il s
Bipmstl LdSH VB NET L sy 58 cite s Cpmy O ot 381 o) OF et O gt
-3 g ol o] iy a2 MustOverride
LEJIILJ.in'_I'.j_.,.n.lﬂm#ﬁﬂﬁjLﬁgﬁLﬂEMﬁqh?:{JLmJ}}
Anteger gyl rped ddall oo dad domy oF (Imteger gl rpe i) o o e Loy y MustOverride
i |5 0N (I g1 3 oty pm LaS) el 5l e it Y ol 1 O st O it LS
gty s g e ol B IR by ARl L ek 2
'custom method CalculateFes based on slip width
‘an abstract method all subolasmses mast implemant

Fublic MustOwarridsa Functlon CaloulateFes(Byval aWwidth As Integer) _
As Single

AnnualLease & plll Cieall gl
Implementing the Annuallease Sobclass

die) Annuallense Le il e e (AVR) Py J5a ':_..'.-_,,!i.l Cluss Diagram 73 38 .5 g2
winall gy e plaly B2 3 sl plgl O Oy (ep Ade) Dailylesse 5 (5
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Al dad e el e LA L O5E A Single § gt s balanceDue diall e Annuallease
L oy g pl A5 il i ks g Jowall 3 2 Boclean 42l cpe payMonthiy Rially
Iy (g s bulanceDue diaall O ng SUL True Zodl e Liall ods o poml 150 KIPCRE PR
Falee Lodll e ool Gy o ddall odyi die Do) dablll b Laall OF (3B e Zada VY pgadt Lo
ot Ll e 5 yromiun balanceDue Linall OF |y LU

e gt il U O e o2 My ¢ Annuallease cinall iy 8 e (AYY) @3 S8 pele
il LY e TR PR SRR PN g g sLEY ol O Jah s

CoSt N cpzhall iy a3 e sy G el Y Inherits Lease a1 3oy 2pe ST A0 g se
s #8510 L By AmmualLease itoall ks (payMonthly Livally balanceDiue Ginall)
Jalally caSlipWidth o A e Lelally caStanDate Al i o5 Jalall @ pay otalas S35
U il e ey ¥ B 1 B il e e ) e ] e isPayMonthly adall o yh]
o] ol A o sl pde ey ol S U 3 Ut ] U gy S il Ll
el il S0 B E Ay bl e BA Tedl ol abll ol 3 pas Ladl rlady ais
s AnmualLease witall S8} ol ] ol s g i3 LI pal oY1 s 3 (BilamceDiue)

‘genetroctor (thras valuss asp paramatars)
Public Sub New({ByVal aStartDate As DateTime, _

ByvVal aglipwidth As Integer, _
ByVal lsPayMonthly As Boolean)

o] S 1 iy e Rl LS ot 25 o] Ammuallomse il s3] )] ey
Gy s 5 R oy Jire il :iu_..-:._,.l_:J,L...L_,. (Lease wituall Tlbt o 3} o I Ciall olts]
ARl L85 LS Amount Adall Lad Liee J] e Lagll iy g il Bl 20 ) Nothing Ly 3 L2

i Bl dil Ll U st M Anmmallense inall L2 o] J] @Sl o
SetEndDate of oY1 edoy of DateTime ciiall s i pall Add¥ears ol oW1 aliizly A5l Ly 5046
bl B e A sl Lense e 1 itaall Ll O pall

‘galoulate end data

Dim yearLater as DateTime = aStartDates.AddYears(l)
‘inwoke supearclass method to set and date
SatEndData(ysarLatar)
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¢ Anraslissas -- 8 ssbolame of Leasw

Publio Clase AravinlCasss
Inherits Laies

caneyibsgras Ln sddivion ve chode inberived from Laaes
Friwvacs balancelus Ba m
Priwaes payesnthly A

CENRE T FMELAE | Lhiee values B PARAREEREE |
Public Ssbx BewiBy¥al aStsrcDace As DateTiss, _
myval aslipwmideh A Treapse.
TVl LaPayBonthly Aa Doolean]
“lragke supsrolass corsy moyor
HyBaan. Hew| aStartDeta]
“palosbate end dete
Dim ypracrlater am DutaTize = aStactDete. AddYeacs|1)
“iregks superclars meckod oo esy end dane
Fa Al TR ELARRE )
“hraoks BupsreLeadd Esphmsaunl ESLhod SfLEF getElng
“fbe pmownt [oom CaleolaeaPng metBiod
davhegunt CelcelerafasiablLpWidthy
“EEL paySanthly
SarFaydonthiyd LaPaysanthly
"k bl LiAdEk did LI applitable
If payMonthly Then
ek Ba ] anee D (Gatlmeuntd | = Gotlmowend 50131
El

s

ol B oo Dl 1
End TE

Rl A

“quetos micrad Culoslatafes Bassd on BLLp widen
Public Owerridss PuncEion CalculataFesByVal seidih As Inkagar] =
»a Elrgle
Dle fod R Elrgle
Ealact Cass sHLdch
Cana 19

'Tellhocutfelf owarridee than invokes puparclaee method
Pebilic Dwerrides Punction TellfbowtSelf[] ks String

Riaticrn HyBams. TellAbsstSelif] 6 =, = _
paysocorhily

4 balamebun & %, C &
Brd Foratioa

'Gat sccumsor methods

Felslie Pupetlion GatBalansdlaet) K SLngls
Rerzrn A | s raceslas

BErd Fomctdom

Peblic Punction GatPayHosthly() hs Doolsan
BtisEn payHOEEhLY

Erdd Poranion

'fat accenssr marthoda

relplic Sub SeuBalancebus(ByVal aBRlantebul &b Eingle)
balanceiug = sAalancedye

Erall Hok

Feblic Sub SebPapMonthly(Byval isFayMarthly ds Boolesn)
paymenihly = LaPsyrontkly

Enid Soin

End Cladd

AnnuslLeass winall gl (A TV Wy AN
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ol gt gl ng 2113 g Al B sl l.t:ﬂs-::h,_;_:,.t'l-._.i'_.-“r_]-i-'l.\ l.j_.,lliﬂlﬂ.ﬁimuntﬂﬂ:ﬂub.lf_”.:
LEJ l.‘-l"ll-lul,:_l-}lh lLli-.lT....H |:.|5 I_MI I..Il.l ':-;i"-_l JAnmuallease "-i-:-hdll Lb.'ll-ll-" '-.i_rrl-'ﬂ Caculatelee -I-Iﬁ-?l -I-.LF-\-L.D.H-II
daglaat 0 ll,‘.]'- dandll oy ,;:;JJl CaculateFee of =31 sledol s Wi {E__-ullﬂ-'- Jl ,._li-LaJl s ki) _.__Ll'l-l.l:l

1 BetAmioand 'Iﬁ::'l

‘ipvoke suparclass Setimount meathod after getting
"fas amount from CaleoulateFes matheod
Satimount (CaloulateFss(aslipwidthl )

gyl dazad | 2y balamceDue Livall J] Aoy fad e of payMonthly Zisall J) Lad el oY1 T o
~_3._,,._'.-7_,,,,:. VY e Al e ik foaall 1S |3].Tf_,.‘;r|L,;5.1__mmmm,ru,.m;.,_iu1;L¢g¢
:Tyg,um“mnmqaﬁwsf;ﬂsmut viahs VY gyl balanceDue Lo (450

‘et payMonthly
SetPayMonthly (isPayMenthly)
‘st balance due if applicable

If payMonthly Than
patBalanceDus (GatAmount (] = Sethmount() Ff13)

Elgwa
SetBalanceDua (0]
End If

LJ?LH,.-_,;:;T_,‘;,... WIS sy gt Jeadll 3 Slip Cizall | Lls LeaseSlip of 23 150 3

et g 8 Ll gl 2620 LIS Wl o)y ¢ D e By e M el oy

poax 3 CaculateFee of Y| iyl Udel @d ey cLease witall Lol Glws¥l diadl Led s

w1 ey ) Bad ol wyy  (Abstract Method) 3,8 o) 28t ) Cinall 3 ol ey ilieYl

wiioall oL ol ] s ol U sledoal 0n S e Select Case a4 L..u..'.:,...slip il '-’C"'il

LS e gk CaculateFee « a1 o0; 0] St O cagy Amount Jial dad sy Annuallease
sLease pmd M citall 33 8 o] 2 W i S s LY Overrides

‘gustom mathod CaloulateFes based on salip width
Publio tverrides Function CalculateFes(ByVal aWidth ks Integer) _
AR Bingla

Dim fea As Single

Salact Cass aWldeh
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Casa 10
faa = B0O
Cama 12
fas = 900
Casa 14
faa = 1100
Cass 16
faa = 1500
Casga Elss
faa = 0
End Selact
Raturn fas
End Function

DailyLease | #p8 ieall yglai
Implementing the Daily Lease Subclass

il altg) ol AR pe e ptoly B8 g OF 582 Gl AT Ak sl U
S ey et Bt J] el e 0y 5 30 5l e M AR fn ol S oy« (DatyLease
liall ay L] famly e o gy U Dailylesse —inall LASH il (AYY)

gl il elgi ) l5 oo il Ty 6 s gt U A ol s 05 ) Numiber of Days
PEER R NP E PR RN RRL |

Public Class DailyLeaze
Inkarits Loxaa

‘attributs in scdition to theas inheritsd Efron Leses
Private carbasOfDaye ke Intagerc

‘oonetroctor (thres waluss as paraseters)
Public Sul Bew[Dyval aStactOate As DateTims,
By¥al anEndbate ha DataTisa, 3
By¥al aBlipHEidih As Inte-goT)
"irenis mopers Lags comesructor
MyBaad. Hiea| aStactDatm]
‘caleulote romber of days
Mm diff As Systen.TimeSpan
diff = apEndlate. Subtract|aStartDate)
Ole days as Integer = JECF.Days| b
BetHunberOfDays days )
'inwoks supesrclass sethod to st end date
SatEndDatal anfrdbatal
imvoke superclass Sethmount mebthod afrer geEtiing
'fen amount from CaloulateFse method
Sathmoant{Calculatales | aflipWideh] )
End Jub

CaleulateFoe o] oo DailyLoase cicahl gl 04, YY) oy JES



“eiskbem method CaleulieePes Bassd on alip wideh and nunksr of dava
Feblic Owversides Function Calculetefes(By¥al aWidth Aha Integar) _
A3 Firgle
Dim fes An Blngle
Selece Cose aWidrl
Cama 10
faa = 2§ * sunbac0fDaya
Case 132
fon = 35 = sunberdfCays
Case 14
faa = 1§ * muabac0fDays
Casn 16
fee = 15 + punberDdiCaya
Cabd Bloa
faa = @
End Saleck
Betupn Iee
Erad Purokion

TellAboubSell cvesrides then lovckas superclass sathod
Feblic Querrldes Function TellaboukZslf() Ae Btring
Eetorn HyBese,Telldboorself|| & =, ©

i oy OHE D e
Ecd Fonction

St maeTHRE e W e

Fublic Panotlion detdunberOfbays| ) AS SDLsger
Batuch pusbas GfDars

Erd Function

"Bt RCCOBEOE Wt hoad

rublic Sub SetHURDSIOIDWYE|ByVal ARGRECTOCDEYS RS INLEGEL)
sembacdfDay = ARusbecOf0age

Ecd Suh

End Clasa

lcﬁ:TT]HJHﬂu

¢ (il Sl &Lr"-":' aStartDiate  Jalall 2 g S las T DailyLense wituall oL8] ol 2| by
Annuallease —iall mozo A Al oo o) aSHpWidih  Lally o (diall Ll ':._r,l.:} anEadDate  |ially
Al ruimwhmMME:;ﬂmj_mﬂ Al

Ly Foa )5 4] ;.u‘ Lease gt I Ciioall «L2) of o) "Ll DiailyLease witaall L) ol ] ey
e el e Kl By 2y U ey S DateTime wizall ols b pall Subtract o) o W1 odzey oF < A2l
o el TimeSpan wiieall Jals o pall Days o1 31 g @b TimeSpan Cil.all ;,.-{::I.i' ey y adal
piall ol sk e

‘galoulate pumbsr of days

Dim Aiff As System.TimaSpan

diff = anEndDate.Subtract [aStartDate)
Cim days as Integer = diff.Daywi()
SetHumbarOfDaya (dayas)
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s o o) ot M Ciall il 3kl Settors oo gl Solel el 6l23] 8 ] palsl T e

witeall bl o pall o] W)y gad g (o« CaculuteFee o) o Y1 ekt dall a8 iy Akl Bilys oy 0
sl o e Al e Jolae a0 o A T ey e A e e sl AR B o e
Bty oLyl o] sl gy ool y Ll o2 il plf s O Lo el Bl on Wy oL
izall il G LY CaculateFee sl 4 F Yy Al Ak s 3 pukinid il ol sk O L]

3yl Lpma ol Of CaculstePee of 23U 158 o ey « DailyLease

AnnualLease 8l Lially DailyLease 201 Cisall jlas!
Testing the Annuallease and DailyLease Classes
Y Lelall bl o) dauly lajlosl WSe Lease Cicall Lo il sl Uy ol iy
Annuallesse witall Lzl o o] (AT ED i S0 pie gy oo (ATTD 085 IS e Ll ol gl
il il gy g by Bz S0 DeTime 52 o U518 225 1 g Anmualense izaall Lz
payMonthly Lioall) (4t b Al 355 Y1 AnmualLesse icall opn SIS 225 o gl 33
o A ] BLYL U «(False g g3 payMonthly di.all) I 4 pll g8y | Gy (True (g sl
Gotters 1 gos gl lel ] Lbdin 31 Uin il 2 (AY8) (05 SN e g kil S 3 o
- ypekiall il glaa Ll.:_u',.-...-':‘

(Mchapter nLeams femten i~

Teth frnsl e Subcinr

T [ bl i Sroibabirist

Lemse wieall Lot mhpad A 1T BB JSEh
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Frivate Sub btaknndallesse Clisk({ByVal sender Rs System,Object, _
EyVal & Ra Syatem.Eventhrge) Handles binRnnualleass.Click

‘instantiate some test dates
Dim newDate As Bow DateTime(2004, 3, 1%)

Dim anctherDate As Hew DateTime|2004, 4, 19)

'inamtantiata two anrmaal leases

Dim leasel ha Hew Annuallesse|newbate, 14, Tiuse)

Dim leasa? As Hew Annualleasa|andtharlats, 16, Falga)
‘retrieve information about the anmual lesase
Congsole.Writeline[ *Annualbease | information®)
Console.Writeline | "Dates: * & leasel.GetStartDate|]} & = "
[ lﬂﬁ-ﬁ].ﬂlﬁl‘.ﬁﬂdﬂl“[ll

Console . Writeline (| “Anount/Balance /PayHonthly: =

B leasel . GatAmounti) & * * & JHHI.GitEﬂ.lﬂﬂﬁEﬂEﬂl} & W8
B lﬁl“]-ﬁ-ﬂt-?ﬂ'ﬁl'ﬂﬂl:l‘hhlf[]]

‘retrieve information about second annual laase
Congale.Weliceling [ "Annuallease I Snformatiosn®™)
Conaole . Writelina["Dates: = & leaseZ.GetStartData|] & = " _
& lempel.GatEndDate]) )
Console . WriteLine [ *Azount/Balance /PayHonthly: = _

¢ lempel.cotAmountil & " " & leagei.GetBalancelue() & " " _
¢ leasel . GatPayMonthly()]

End Suk

-Anmmallenne whvall ot slpm] ks L 0h, ¥ 4 oby JE2B

Armrmlleae 1 idformaicon

Dodee 371572000 301 572005
AmounlBaloscePapbionthly: 1100 1008 337 Tus
Apnuallease 2 informalon

Dober 4710,/ 2004 41073005
AmountyBalorce/Parhenthly: 15030 3 Falee

AnnualLese cieall sl o] Sl s (A, T8 n;l'i,ln J":-u'

e Lpalinza Y (i3 y DnteTime icoall yo SIS TUE 225 U pou DitlyLease cicoall iy y
okl 3 DalyLense wiiall pr A S 0y @ prgall 20 pn Akl ) Bl Ll L il 8
e \a « DaityLease \icoall il o ] (AT 0B S e g e 6O kit s o 50 L]
Al Sl plae plon 2o Gitiers s gl il ] o o o231 L il 2 (ATY) o S0
AL e ey
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Frivate Sub btnDailylease Click(byVal sender Re Systen.Object, _
By¥al & fs System.BEventArgs] Handles binDailylesse.Click

'‘instantliates soms test dates

Dhim mpuDate Ae Hew DakeTime(2004, 3, 15)
bim anochecDate Ae ey DataTims| 004, 4, 10}
im thirdhete Asn Bew DataTime(2004, 4, 21}

'inGtantiats WD -lﬂj.].jl T BT
Dim lesael Aa Hew Dallyleade|newDate, anotherDate, 14
Dim leapel ha Hew DailyLease|anctherDate, thirdDate, 16)

‘retrieve information about first daily leass
Conaola.Writelina["Dailylesss 1 informatlion®)
Console.Weiteline("Dates: * & leasal.GetScartDate|) _

& " " & leasal. GecEndDate)) )

Consola.Writeldnea [ "amount/Humber of Days: " & leasel.GetAmount|) _
L& * " & leasel.GetBumberDfDaysy] b

‘retrivre information about #ecotd dally ledas
Console,Writeline [ "Dailylesse 1 information®]
Console.Writeldne("Datess * & leasel.GetStartDate|) _

& " " & leasal.GetEndDate) )}

Console.Writeling [ "Amount /Hurber of Days: * & leagel . Gethmoune()
& " " & leagel.GetbusberOfDayed ) )

End Sub
DialiyLease wdeall (Lot elm] A5 (A YY) W3, S0

Caitdema | informotcn

Dhates: 3152004 4,10,/ 2004
AmauniyMember of Doys: 780 24
Daiklemes 2 nformotsion

Dabes: 47 10/2004 4/21/2004
AumountMember of Doys: 385 11

DuilyLense whioall Lt slor) Sl 0N, TV oy SR

ety B3 pmall SRSl ogh

Understanding and Using Interfaces

o i ipad 0 2 ) G e b ) gl g et 3 ] g e ol ] g o )
oo b Lo el Lo B OBl il b el apmy M Oy o (CaculateFee o L () Lglils
a1 Jls ol 1 i (g g OF (il L & okt el g W1 1) il Vs ek
Lo il LY LS ol 1 U sletand e Uaie ot Y S0 Citall L) L il

i G e iy cleela] im0 b cks plbes e oA b de g LS
Ly o Bale] e ) gt B0 el ] e (g g VE NET U35 s Tl o)) (Ierfuces) Solger] )
38" Sl aanl gilly o Jaeg gyl mpgie O gty s pienger ) iteal) sl yy
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eleB Y e olacl] G ey Badet By ples 4 i oL ] Sy L lt Bl e 3 gl
(54 IS U]y gl Mars Rover Jhay pegle 3ol 323 adnd a0l REI5] U o lad
o Ay vl e e

o ol Py Sl ety Lo izl o (18 3 @S5 ] i SASH Lo Bbazalt o)
a1 5] 5 ol el Tty Bl el e e i o 58 AU ¢ g Tl el e il
o oy o il i O s 03 YT B i e o ol U iy 0 T
gy 5ol Gl ool e V) by O sl L A e e . sl s s 0515 gt

el S0 O ] ot (Companent-hased Dievelopment) U Sl e sazall Lail ks o ppie )
o et a8 Ll Wiy oS0 Ol i il ) iy S e Jeli ) il
¥ delidl e ol lally et bels daldind 08 m L1050 dae belinty (azgarly & paa) 255
i L5 i pof L8 gl B8 4l Lhll o8 ) 3 pas Wy DS L LT 3 e ey
SN e Szl L1 gl 3 Ll g3 ol @ g 2S00

ol Al e Gl o gl gl e Bl Jimla VB NET 33 ilgarly - 20 Lo sale
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VB .NET 4=y el
Creating m VB .NET Interfsce

e A ey ol e Jants 21 CilasYl et Lalte VB NET dgarly et 0 pde
wiaall Goe pilh Sl O g JEU e e gt gl sl piiniey e it gl s Ly pa alay O
Ao gy Ieaselnterface _gand dgaely et oS SUL, § CaculateFoe o o) e 2d O o Lemse
G g A3y (20 o e W Lin e Lease ot 1 Ciall of ol e Vi) CaculateFee 3,41 o ¥l
Lol sl o 0 e gl g ol il Interfnce Lol altinndd 3 T b Ay Lo M ol Ly

Ll pdsend ol ciraall e ites 5 oan S i atll dile Bl Gl s
wiy S ey Ayl el de pze (Class Ll 0 ::u.,} Interface &} pm! LolS) ILeasclnterface
Public Lol801 aliseal |:I__|.'I-J,:-|_'!.-|-1J,ﬁ_-]_l-|,.-1__‘|u1t- iy 2]l La g gt TLeuselmerface Ll gl i 3 (A TA)
o gl T e gt Y ) O e A ads ) Legaliinnd 5 pal 5 MustOverride LS50
gyl ada gl oI Cinall s 0485 01 Y ol F1 alpl e O

Public Interface ILeaselInterface
'All lease classes moust include CalculateFees method
Function CalculateFea|ByVal aWidth As Integer) As Single
End Interface

MLeaselnterfuce dg=tiall bl (A, Ay oy JE2

el ] o Balely gl e ey O iis Y 80 g a L gy gl U
SO R PR UL B P PP LL;_,,:.-:l...i..n...'-, oy ety o] e 5 Rl )l edn O Jas Y
VB NET G0 Jols Srlgat gl mn dpdalll 5 ghat -5
Tenplements 3 pssbl RalSH Lokinis TLeaselnterface Lyt ol gt Of Anousllease Citall ke
wdeall & JU e AnnoalLesse il OF whad OF Cty cdaall iy a3 D) 1ol gl ady ey
 Annuallease witall i gl ol LI pal W1 i 7 Lease
Public Class AnroalCasms

Inherits Lease
Implaments ILaasslntearface



sake) _Mazs ILeaselnerface igal ol OY Lease ot M citall -ps CaculstePes 3 o8 ol oY1 Cidom Elle st
wicall |5l CaculateFee o 231 o1, foiwr Ll g Anmuallense izall ol ol 31 Un iy o3
[Leaseinterface Lgoml gl Jimla b pall g 3 bl o oA iy pod 551e] gl o) 301 s 31 uis ) AnmusalLcase

R ) puinge 0 S

‘custom mathod CalculateFes based on slip width

'regquired by ILesaseIntarfaces

Public Punction CalculataFas(ByVal aWidth As Integer) Re Single _
Inplemeants IlesasaIntarface.CaloulataFes

Ay oo 25T Doy

Implementing More Than Cne Interface
o iz L e gl 36, 0 e il gy e ST o7 O VB NET bl
Mg TellAbauSelf of 231 o o p2f ICompanylnierface igaly 1, USall Jig s e e
i - TellAboutSelf Ll oz UL Jig Lol SISm0 n 2l 303 ey oyl

ICompanylnterface Lyl gl iy a5 alpl (AYA) 235 IS8

Fublic Interface ICompanyInterface
‘all company classes must include a TellhboutSelf method
Function TellAboutSelf() As String

End Interface

ICompanyTaterice Lyl Ll (A ¥4y oy LS00

Lals Ll oz o ity oo S s e S e o) Diailylease el plibenl o8
:Lii.{ih#tﬁlqmi.huJﬁJ tl'}l.l.‘.l_-"-_ﬁ}bﬂ -.‘JL.:_-UH-'I.ﬁ..uTIqJIm]}I:ME

' Dallyleags == a subclass of Laass
! Implemants two interfaces

Fublic Class DailyLeasas
Inherits Leass
Implaments ILsasaInterface, ICompanyIntearfaoce
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gt ) TellAboutSelf ol a4l 3 (ILeaselnterface dga! ! &€ ) CaculateFoe ol a1 0 '..El' ety i it s oYl

Jts Llad a8 CaculateFee o] 21 hiad ot Lo o Dailylease itall J&bs (ICompanylnterface iz 4l
s Lk ICompanyInberface 5.|.|-,-|JJ| I.lrl'-_.,.,g u]ﬁ_‘__"l ‘-,f.tTv::]l.ﬁb-:lulSclf r'-_,.n,-_".'fl l._j.l-.l.A.T-._.ﬁJ CAnmualleass witall

'"TallAboutSalf ovarrides then iovokes supsrdlass mathod

'ragquired by ICompanylnterface

Publioc overrides Function TallAboutSelf()} As Strimg _
Implamenta ICompanyIntarface.TellAboutSalf

cAlgha g DrailyLease witeal] LalS iy pucll (AT 0} 0B IS8 e e

' DailyLease -- A subolass of Lease
* Implements two interfaces

Public Class DailyLeass
Inherits Lease

Implements ILeaselnterface, ICompanylnterface

'atbribute in addition td those inhéritéd from Lease
Frivate numbecOfDays As Integer

'construcktor [(three values as parameters )
Public Zub Mew(ByVal aStartDate hs DateTime, _
ByVal anEndDate As DateTime,
ByVWal aSlipWidth As Integer)
‘invoke superclass Cconstructor
MyBase.New(|astartData )
'calculate number of days
Dim diff As System.TimeSpan
diff = anEndDate.ESubtract(aStartDake)
Dim cays as Integer = diff.Days()
SetHumberOfDays (days )
‘invoke superclass method to set end date
SetEndDate | anEndDate)
'inmvoke superclass Sekimount method after getking
‘fee amonnt from CaloulatePes method
SetAmount (CaloulateFee(aSlipWidth))
End Sub

'custom method CalculateFes based on slip width and number of days
'required by ILeaseInterface

Public Function CalculatePee(ByVal aWidth ha Integer) As Single

ol g DiatyLase ol gl (A, Ty oy JESI
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Implements ILeaselnterface.CalculateFee
Dim fea as Single
Select Came aWidth
Case 10
foe = 20 * numberOfDays
Case 12
fee = 25 * nombertGfbDays
Case 14
fee = 30 * numberOfDays
Cagse 16
fee = 35
Case Else
fee = ¢
End Selact
Return fee
End Function

numberOfDays

"TellhboutSelf overrides then invokes superclass method
'required by ICompanylInterface
Public Overrides Function TellAboutSelf{) As String _
Implements ICompanyInterface.TellAboutSelf

Return MyBase.TellAboutSelf() & ", " _

& numberOfiDays
End Function

‘get accessor method
Public Function GetNumberOfDays() As Integer

Return numberOfDays
End Function

‘set accessor method

Public Sub SetBumberOfDays(ByVal aNumberOfDays As Integer)
numberCfDays = aNumbarOfDays

End Sub

End Class
AT oy SRR
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Defining LessePaymentException
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TEURLON @RSEpEloh example

Public Clans LaasePaymertBErosption
Inharits Ewoaption

‘akkpibutes of the curtom exceptlon
Oim thalsans Ax Aooos iTsess

Iim paymenthmcunt A= Singls

Oim exceptlonHessape ks Stoing

iponekructor (3 paramstscs ]
Public Bub Hew(Bptsal sniacont As Single,
BYUR] SLSEAE A4 AL LEREE |

tinvoks superoless COnRBLEOULOT

Bafid . i | ~Laddd Hr-hl. ﬂ.H.llI'F!.LI:II."::
theesse = scesss

payrentinoust = ankmount
ExRoRpt ionMessags = "LeassPaymentException for lsass " &
thalsags . CatdtareDpen|] & _
= with mEmeuRt el | B
thalsase .GetBalancelon] | & _
" but paymact mads of " & paymenthmcwent
End Sub

‘overrlde ToBtrisg method af Exception
R -E-n-nl.rl.,h mera gpacific infarmaticn about this ssccepbian
Public Cumrrides Fenctian Taktring() AR Strisg
RELUEN Sacapt §onks Rragn
End Funotlon

' atcanncy mathods can aléd be included o retiacs
'Bpecilic sEcaptios Anfocmation Ghet might b nesced

End Class
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Throwing a Costom Exception
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‘gustom method RecordleasePaymant to demonstrate

'LeagaPaymantException (custem sxceptlion)

Public Sub RecordisassPaymant (ByVal anAmount As Singla)
If anAmount > balancelus Then

Throw New LeasePFaymentException{animount, Ha)
Elaa

balanceDus == anAmount
End If
End Sub
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Frivate Sub btnTestPaymentException Click(ByVal sender _
As System.Object, ByVal e As System.EventArgs) _
Handles btnTestPaymentException.Click

‘create an annual lease amount 1100, balance due 1008.33

Dim newDate as New DateTime (2004, 3, 15)

Dim anctherDate as Hew DateTime(2004; 4, 10}

Dim leasel as Hew Annuallease(newDate, 14, True)
Console.WriteLine("Beginning balance is " & leasel.GetBalanceDue())

‘make a valid payment, balance will be 200.33

Try
leasel .RecordLeassPaymant (B00)
Conacle.WriteLine(*First payment successful. Balance is " _
& leasgel.GetBalanceDue())

Catch theException As LeaseFaymentException
Console.WriteLine|theException.ToSkring())

End Try

‘make an invalid payment, exception will be thrown by leasel

Try
leasel.RecordLeasePayment (800)
Conscle.WriteLine( "Second payment successful. Balance is * _
& leasel.GetBalanceDue())

Catch theException As LeasePaymentException
Console.WriteLine|theException.ToString())

Finally
Congole.WriteLina("End of second try catch block=)

End Try

End Sub

LeusePaymeniEscoption wbally Ammuallomss wieall Jost ol gl s (AT oy J520

Beginning balonce is 1008.333
First poyment successful. Bolance is 208.3333

LeasaPoymentException bor lease 3,/15,/2004 with amount due 208.3333 bui payment mode of
800

End of second iry calch block
LessePaymeniBception wisall (Lot o] Clmgha (A, T3 W0, I52)
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