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GENERAL PROCEDURES

2 devices
— Sub procedures
— Function procedures

Break problem into smaller problems
Eliminates repetitive code
Can be reused in other programs




SUB PROCEDURE

Performs one or more related tasks

» Has its own name
» Written as separate part of program
* Form:
Sub ProcedureName()
statements
End Sub
* Invoked with statement consisting only of

procedure name — called statement
ProcedureName()

EXAMPLE CODE TO ADD
NUMBERS

Private Sub btnidd Click(ByVal sender As System.Chject, ByVal e As System.Eventirgs) Handles btnldd.cC!
'Display the sum of two nwabers
Dim numl, numZ As Double
lstResult. Items.Clear ()
1stResult. Items. Add ("This program displays a sentence'™)
lstResult. Items. Add ("identifying two numbers and their sum.™)

1stResult. Items. Add (")
numZ = 2 Add Humbers

numz = 3
lstResult.Items.Add ("The suw of " & nuwl & " and " _
E nwnZ £ " ois " & nwnl 4+ nwmZ £ L")

8 Arithmetic

Thiz program displays a sentence
identifying bwa numbers and their sum.

End Sub The sumof Dand 3is 3.

Private Sub btnQuit_Click(ByVal sender ks System.Chject, ByVal e | Quit
End

End 3uh




CODE USING SUB PROCEDURES

Private Sub btnidd_Click(EyVal sender As System.Chject, ByVal e As System.EventiArgs) Handles btnidd.Cl
'Tisplay the sum of two numbers

Dim numl, nwn? ks Doukle [® A rithmetic Q@E\

lstResult, Items.Clear ()

ExplainPurpose ()

Add Numb
1stResult. Items. Add("") ‘ uuuuu I
iz = 2 This pragram displays a sentence
numz = 3 identifying two numbers and their sum,

lstResult. Itews, Add("The swnm of " & numl & " and " _

& numz & " iz " & muel + num® & "M The sum of D and 3is 3.

End Zub

Quit

'Explain the task performed by the program

lstResult.Items. Add ("This program displays a sentence®)

lstResult, Itews. Add ("identifying two nunbers and their sum. ™)
End ZSub

SUB PROCEDURES

« Can also transmit data to Sub procedure
— Called passing

« Example: statement Sum (2,3)

—In Sub Sum declaration statement, include
ByVal num1 As Double, ByVal num2 As

Double
—2isnuml and 3 is num2 ‘ |m’




SUB PROCEDURE

Frivate Sub btnidd Click(EyVal sender is System.Object, EyVal e As System.Eventirgs] Handles btnidd.
'Display the suwm of two numbers
Dim muaml, nuw?2 is Doukle

lstResult. Items.Clear () T Arithmetic E@@
ExplainPurpose ()
1stResult. Items. Add (") | Add Mumbers |
Sum(z, 3)
End Sub This program dizplays a sentence

identifying two numbers and their sum.

Sub Sum (ByVal nuwl As Double, ByWal nuwz As Double)
'display numbers and their sum
lstResult. Items, Add ("The swm of " & nuwwl & " and "

& numZ & " is " £ numl + numZ &_"."] w

The sumof 2 and 3is 5.

End 3ub

Sukh ExplainPurpose|)
'Explain the task performed by the program
1stResult. Items. Add ("This program displays a sentence™)
1stResult. Items. Add ("identifying two humbers and their sum.™)
End Suk

SUB PROCEDURE

» Makes program easy to read, modify, and
debug

» Event procedure describes what a
program does
— Sub procedure fills in the details

« Can be called several times during
execution




SUB PROCEDURE

Private Fub btnhdd Click(EyVal sender is System.Chject, ByVal e As System.Eventlirgs) Handles btnidd.C
'Display the sum of two numbers
im nwel, numZ As Double

stResult. Items.Clear ()
¥xplainPurpose () ‘ Ldd Mumbers I
stResult.Items. idd ("")

il
1
E
1

Thiz program dizplags a sentence
identifying two numbers and their sum,

The sum of 2 and s 5.
End Sub The sum of 4 and Bis 10

The surn of 7 and 8is 15,

Sub Sum(BvWal numl As Double, ByWal nuwmZ Ais Double)
'display nuwbers and their sum

lstResult.Items. &dd ("The sum of " £ numl & " and " _ Gt
"

& numZ & iz " & nuwl + num2 £ ".")

End Sub

SUB PROCEDURE

» Variables numl1 and num2 in Sub
procedure called parameters
— Names of parameters not important

— Temporary place holders for numbers passed
to Sub procedure

— Essentials: type, quantity, order




SUB PROCEDURE

« Example of passing a string to Sub
procedure

Private Sub btnDisplay_Click(ByVal sender As System.Object, ByVal e As System.Eventirgs) Handles btnD:
'zaloulace the population densities of states

latDhensicy. Items.Clear () @4.1.4 E@@

CalculateDensity ("Hawaii®™, 1212000, 6471)

lstlensity.Items. Add("") Display Demaographics

Calculatelensity ("Alaska™, 627000, 591000)
End Suk

The denzity of Hawaii iz 187.3
people per square mile,
Sub CalculateDensity(ByVal state is String, _
EyWal pop As Double, EyVal area is Double) The densiy of Alacka is 1.1
Dim rawDensity, density As Double peopls per squae mils
'The density {(nurher of people per sguare mile)
'will ke displayed rounded one decimal place
rawlensity = pop / area
density = Math.Round (rawDensity, 1) 'Found to one decimal place

lstDensity. Items. Add ("The density of ™ £ state £ " i3 "™ & density) Quit
latDensity. Items. Add ("people per sqgquare mile. ™) i
End Zub

VARIABLES AND EXPRESSIONS
AS ARGUMENTS

* |tems inside parenthesis of call statement
referred to as arguments

» Parameter defined for Sub procedure
corresponds to argument passed in call
statement

« Arguments can be literals, variables or
expressions




VARIABLES AND EXPRESSIONS
AS ARGUMENTS

» Variables x and y

Frivate Sub btnCompute Click(ByVWal sender As System.Cbject, ByVal e A4s System.Eventirgs)

'This program reguests two numbers and
'displays the two numbers and their swum.
Dim x, ¥ As Double

¥ = CDbl(txtFirstNum.Text)

v CDhl (txcSecondlum, Text)

sum(x, ¥

Sk

Handles btnc

S EE—

First Murnbes:

Sub Sum(ByVal nwwml Az Double, ByVal numZ Ls Double)

'Display numbers and their sum

Second Mumber:

—

| The sum of 23 and 67 i 30,

txtResult.Text = "The sum of " & nuwl & " and " & num2
&€ " iz " & (nuwl + num2] & "."
End Zub
FPrivate Sub btnguit Click(ByVal sender is System.Object, ByVal e
End
End Zub

Quit

VARIABLES AND EXPRESSIONS
AS ARGUMENTS

Private Sub btnDisplay_Click(ByVal sender As System.Chject,
'Calculate the population densities of states
Dim state As String, pop, area is Double
Dim s As String, p, a As Double
Dim sr As IO.StreswReader = I0.File.OpenText ["DENOGRAPHICS.TE
lstbensity. Items, Clear (]
state = sr.ReadLine
pop = CDblisr.ReadLine)
area = CDblisr.ReadLine]

ByVal e As System.Eventirgs)

Handles btnD

CaloulateDensity(state, pop, area)
lstbensity. Items, hdd (")

s = sr.Readline

p = CDbl(sr.Readline)

& = CDbl({sr.ReadLine)

sr.close()
Calculatebensity (s,
Suk

B, al

Display Demographics

The density of Hawaiis 187.3
people per square mie

The density of Alaskais 1.1
peaple pet square e

Sub CaloulateDensity(ByVal state hs String, _

ByVal pop As Double, ByVal area As Double)
Dim rawDensity, density 4s Dowsle
'The density (nuxber of peopls per square wile)
'will be displayed rounded to one decimal place
rawbensity = pop / area
density = Math.Round (rawDensity, 1j
lstbensity. Items, hdd ("The densicy of “ & state & " is " &
lstDensity. Items. hdd ("people per square mils.")
End Sub

'Round te one decimal place

Quit

Hawaii
1212000
6471

density)

saved

Input Data File

bin folder

Alaska
627000
591000

in project




EXAMPLE OF SUB PROCEDURE
CALLING ANOTHER SUB
PROCEDURE

Priwvate Sub btnbisplay Click(EyVal sender is System.Chject, EyVal e Ais Zystem.Eventirgs) He

'Demonstrate Sub procedure calling other Sub procedures
FirstPart(] a7 Q@@

lstOutput, Items, Add (4)

End Zub Dizplay -

&

Sub FirstcParti)
lstCutput. Items. Addil)
SecondPart (]
lstOutput, Items, Add (3)
End Zuh

)

Sub SecondPart ()

lstOutput. Items. Ldd(2) Quit

End Sub

SUB PROCEDURES

* Rule of thumb — Sub procedures should perform
only 1 task or several closely related tasks

— Keep relatively small

* First line in Sub procedure often a comment
statement describing task performed by Sub
procedure

* Once Sub procedure defined, VB.NET
automatically reminds user of parameters when
typing in call statement

— As soon as left parenthesis is typed, Parameter Info
banner appears
» Figures names and types of parameters




PASSING BY VALUE

» Parameters appearing in Sub procedures
preceded by word ByVal

» Variable retains original value after Sub
procedure terminated regardless of what is done
inside Sub procedure

» 2 memory locations involved

— When Sub procedure called, temporary 2" memory
set aside for Sub procedure use

— After leaving Sub procedure, temporary memory
location released and value in it lost

PASSING BY VALUE

Friwvate Zub htnDisplay Click(ByVal sender iz Jystem.Cbject, ByVal
'Tllustrate that a change in walue of parameter dogs not alter
'walue of the argument )
Dim smt As Double = 2 5421 E@gl
lstResults. Items. Add [amt)
Triple famt)
lstResults. Items=. Add [amt) k

End Sub

[y 0 LN ]

Sub Triple (BvyVal num Ls Doukle)
'Triple a nunber
lztResults. ITtems. Add (nan)
num = 3 ¥ num
lstResults. Items. Add (num)

End Sub

FPriwate ZSub btnEnd Click(ByVal sender As System.Object, ByVal e As
End
End Sub




PASSING BY REFERENCE

Parameter preceded by word ByRef

Current value passes back and forth to
and from Sub procedure

Different names may be used for
argument and corresponding parameter

Only one memory location involved

PASSING BY REFERENCE

Priwvate Jub btnbisplay Click(ByVal sender As Jystem.Object, BEyVal & As I
'Tllustrate that a change in value of parameter does hot alter the

'vralue of the argument 3
Dim swt As Double = 2 (% 4-2-1_ByRef g@@
lstFesults. Items. Ldd (st
Triple (amt) Dizplay
lstResults. Items, Add (st

End Sub

'Triple a number

lstResults. Items, Add (nuam)

nun = 3 F num

lstFesults. Items. Ldd [nuam)
End 3Sub

End

Private Zub btnEnd Click(BEyVal sender LS System.Cbject, Byﬂar e lLs Syste
End
End Sub
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'This program redquests two nunbers and
wo Numbers g@
GetNumbers(x, v}

PASSING BY REFERENCE
'displays the ntwo nuwdsers and their sww. 0% ad
Sum (x, ¥ First Mumber: |2

Friwvate Fub btnCompute_Click(EyVal sender As System.Ohject, EyVal & As Jystew.Eventirgs) Handles brnCompute.Clicl
Dim x, ¥ As Double
End Sub

Sub GetNuwbers (EyRef x As Double, EyRef ¥y As Double) Second Number. |3
'Record the two muibers in the text hoxes
% = CDbl(txtFirstNum.Text)

¥ = CDbl (txtSecondium. Text) Compute Sum

End Sub

Sub Sum(ByVal mumml As Double, ByVal numz Ls Double) [The sumof 2 and 355

'Display nurbers and their sum
txtResult.Text = "The sum of "™ & nwel & " and " £ mmZ
& " iz " & (mml + num2) & "."

End

End Sub

Frivate Sub btnEnd Click(ByVal sender As System.Object, ByVal & As System.Eventirgs) Handles btnEnd.Click
End
End Sub

PASSING BY REFERENCE

» Procedure in input-process-output style

Priwvate Sub btnCompute_Click(EyVal sender As System.Cbiect, ByVal & Az Svztemw.Evencirgs) Ha
'This program requests two mumbers and [® A dd Two Numbers E]@
'displays the ntwo numbers and their sum.

Dim x As Double 'First number
Dim ¥ A3 Double ' Second number First Mumber: |2
Dim t As Double 'Total

GetNurbers (X, v)

CaloulateSum(x, ¥, t) Second Number. |3
DisplayResult (x, vy, t) .
Compute Sum

End ZSub

Sub GetNuwbers (ByRef x is Double, ByRef ¥ As Double)
'Record the two nunbers in the text hoxes

®x = CDblitxtFirstium. Text) |Thesum012amd3is5.
¥ = CIblitxtSecondiumnm. Text)
End ZSub End

Sub CalculateSum(ByWVal numl As Double, ByRef num2 is Double,
EyRef total As Doulkle)
'Add the wvalues of nuwl and num
total = numl + num?
End ZSub

Sub DisplayResult (ByVal numl As Double, ByWVal num2 is Double,
EyWVal total As Doukle)
txtResult.Text = "The suwm of " & numl & " and " & numz _
& " is " & total & "."
End Sub




PASSING BY VALUE

« Can use double parenthesis around

variable to pass by value

— Can override even ByRef preceding variable

Priwvate Jub btnDisplay Click(BEyVal sender Ais Jystem.Chject, ByWal e As

'Tllustrate that a change in wvalue of parameter does not alter the

'walue of the argument

Dim swt As Double = 2 4.2

lstResults. Items. Add [amt)

Triple( (amt) ]

lstResults. Items. Add (amt)
End Zub

Sub Triple (EyRef num L= Double)
'Triple & nunber
lstResults. Items . Add [num)
num = 3 * num
lstResults. Items . Add (num)

End Subk

Dizplay

. I I

CIEX

Private Zub btnEnd Click(ByVal sender As 3ystem.Cbject, ByVal e ALs Syst

End
End 3Sub

LOCAL VARIABLES

» Variable declared in even or Sub

procedure with Dim state is said to be

local to procedure

'do not retain their values in subseguent calls
Three (]
Three (]

End Sub

Sukb Three ()
'Tisplay the walus of num and sssign it the walues 3
Dim nww Az Double
lstResults. Items . Add (num)
nuw = 3
End Sub

Frivate 3ub btnQuit_Click(ByVal sender is System.Object, By

End
End Zub
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LOCAL VARIABLES

« Same name can be used in different Sub
procedures but if they are local, VB.NET
treats them differently

Private Sub btnlisplay_ Click(ByVal sender is Jystem.Chject,
'Demonstrate the local nature of wvariasbles
Dim ® ALs Double = 2

lstResults. Itewms. Clear ()
lstResults. Items. Add (x) 425 g@@
Triwviall()
lstResults,. Items. Add (x)
Triwial()
lstResults, Items, Add (x) 3
End Zub 0
3
Sub Trivial(] %
'Do something trivial 3
Dim x As Double 2
lstResults. Items. Add(x)
x =3 Cluit
lstResults. Items. Add (=)
End Sub

CLASS-LEVEL VARIABLES

Variable visible to every procedure in form’s
code without being passed

Dim statement for class-level variable placed

anywhere between statements Public Class

Forml and End Class, provided Dim is not in a

procedure

— Generally placed right after Windows Form Designer
generated code

When class-level variable has its value changed

by procedure, value persists even after

procedure finished executing

Variable said to have class-level scope

13



CLASS-LEVEL VARIABLES

|‘ Windows Form Designer generated code |

Dim numl, numz As Double 'Class—level wvariable

Private Sub btnbisplay Click(EyVal sender As System.CObject, ByVal e A= System.Eventlrgs)
'Display the swwn of two nwdiers
6 9]

numl = 2
latResults. Itewma.Clear () Dizplay
AddindIncrement )

numzZ = 3
lstResults. [tews. Add("")

The sum of 2 and 3is 5.

lztResults. Items. Add ("numl = " & numl)
1stResults. Ttews. Add ("numZ = " & nun2) ruml =3
End Sub 2 = 4

Sub AddindIncrement ()
'Display nuwbers and their sum

1stResults. Ttews. Add ("The sum of " & numl & " and " & Quit

numz £ " oi= " £ (nmauwl 4+ nuwmZ) £ ”.:]

numl += 1 'Add 1 to the walue of numl
numz += 1 'hdd 1 to the wvalue of nuw2
End Zub

CLASS-LEVEL VARIABLES

Can assign values to class-level variables
as soon as created

Private Sub btnCompute_Click(ByVal sender As System.Cbject, ByVal e Ls 3ys
'DIisplay the area of a circle of radius 5
txtlhrea.Text = "The area of a circle of radius & i=s "™ £ (pi *# 5 F 5)

End Sub
427 =
Private Sub btnQuit_ Click(ByVWal sender is

o
il Class k

|The area of a circle of radius 5is 78.53975

Cluit
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FUNCTION PROCEDURES

 VB.NET has number of built-in functions

e User can also define functions

— Called Function procedures or user-defined
functions

— Designed similar to Sub procedures
— Used same way as built-in functions used
— Have single output of any data type

FUNCTION PROCEDURES

» Format of function procedure:

Function FunctionName (ByVal varl As Typel, _
ByVal var2 As Type2, ...) As dataType
statement(s)
Return expression
End Function

» Variable in top line called parameter

» Variable passed to function normally passed by
value, but could be by reference

15



FUNCTION PROCEDURES

Private Sub btnConvert Click({ByWal sender As System.Chject, ByVal e ks System.Eventirgs)

Dim FahrenheitTemp, CelsiusTemp is Double
FahrenheitTewmp = CDhl(txcTewmpF.Text)
CelsiusTemp = FtoC (FahrenheitTenp)
txtTempC. Text = CStr(CelsiusTemp)

'Note: The above four lines can be replaced with the single line

'txtTempC. Text = C3tr (FLoC(CDbl(txtTempF.Text)))
End Sub

onvert Fahrenheit to Celsius

Function Ftol(ByWal t hs Dowble] As Double
'Convert Fahrenheit temperature to Celsius
Return (5 / 9) % [t - 32)

End Function

Temperature (Fahrenhert)

Handles btnConvert

(4]l=]

212

| Convert to Celsius |

Private Sub btnExit_Click(EyVal sender As System.Chliect, ByVal
End
End Sub
i Claz=

Temperature (Celsius)

E

100

FUNCTION PROCEDURES

Private ZJub btnbetermine_Click(ByVal sender As 3ystem.Chject, EyVal e is System.Eventdrgs) Ha

'Determine o person's first nome

Dim nawme s String

name = TrCFullName. Text

txtFirstName. Text = FirstMName (name)
End Sub

™ Extract

rst Name

B

Name |Thnmas “whondraw Yilson

Function FirstNeawe (ByVal name As 3tring) is String
'Extract the first name from a full name
Dim firscSpace L= Integer
firstSpace = name.IndexCf (" ")
Return nswe . Substring (0, first3pace)
End Function

| Determing First Mame

First Mame |Thumas

End

Private Zub btnEnd Click(ByVal sender As Systew.Chject, ByWal e As System.Eventirgs] Handles

End
End 3ub
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USER DEFINED FUNCTION
HAVING SEVERAL PARAMETERS

* Input to user-defined function can consist
of one or more values

Private Sub btnCalecualte Click(ByVal sender As Systew.Object, ByWVal e As System.Eventirgs) Handles
'Calclate the length of the hypotenuse of a right triangle . .
Dim a, b ks Double E¥ Right Triangle 5]
& = CDbl(txt3ideOne.Text)

b = CDhltxtSideTwo.Text) Lengthof |3

txtHyp.Text = CStr (Hypotenuseia, b)) one sice
End Zub
Length of
Function Hypotenuse (ByVal a As Double, EyVal b is Double) As Double other side 4

'Calcuate the hypotenuse of a right triangle
'having sides of lengths a and b
Return Math.Sgrtia ~ 2 + h * 2]

End Function

Length of 5

Hypotenuse
Private Zub btnQuit_Click(B¥Val sender is System.Chject, ByVal = As 3w

End .
End Sub Huit

USER DEFINED FUNCTION
HAVING SEVERAL PARAMETERS

Private Sub btnCompute Click({ByV¥al =sender As Systemn. Object. ByVal & As Svstem.Eventirgs)
‘Find the future walus of a bank deposit

Dim p As Double ‘principal. the amount deposited

Din r As Double ‘annual rate of interest

Din c— A= Double 'number of times interest iz compoinded per year
Dim n As Double ‘nunber of vears

InputData(p. r. c. n)
DisplayBalance(p. r. c. n)
End Sub

Sub DisplayBalance(By¥¥al p A= Double. ByVal r 4s Double, _ EBankDepusit E]

ByVal c A=z Double, ByVal n A= Double)
'Dizplay the balance in a text box Amount of bank deposit 100
Din balance As Double
balance = FutureValus(p, r, c, n) i EEI_______
txtBalance. Text = FormatCurrency(balance) Annual rate of interest
End Sub

Function FutureValue(ByVal p A= Double, EyVal r As Double, _ Nu&lﬁ:ég:iﬂrg;spgl:;srtls 4
BEy¥al c iz Double, ByVal n A= Double) As Double
find the future walus of a bank savings account
P principal, the amount deposited Number of pears 5
r annual rate of interest
= number of times interest is compoinded per vear
n
1
1

D
Din m 4s Double 'total number of times interest is compoinded 3202
i=

nunber of years Lompute Balance |
mn i As Double 'interest rate per period
r s C Balance
m=c*n
Return p * ((i + 1) * m) End

End Function

Sub InputData({ByRef p &= Double. ByRef r As Double, _
ByRef c 4= Double, ByRef n As Double)
'Get the four values from the text boxes

p = CDbl{tztAnount Te=xt)

r = CDbl{tztRate Text)

o = CDbl{tztHumComnp.  Text)

n = CDbl{tztHun¥rs Te=xt)
End Sub
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