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Project specification: Buttons

An application s required that displays three buttons. The text on the first
button is ‘Click mer. When the user clicks this button, the caption changes to
‘I have been clicked". The text on the second button is ‘Make button red”.
When the user clicks this button, the background colour of the button will be
changed to red. The text on the third button is ‘Change my width'. When the
user clicks this button, the width of the button increases by 10 pixels.

Pixels are used to
measure distance on a

computer screen. e Our first design for this project consists of a sketch of the GUI (Figure 12), a
more detail in the next property table, and an event table, as given below. A discussion about each part
subsection of the design appears in the text following the example:

Figure 12 Form for the Buttons project

Property table: Buttons

[ [ Nem Property Ini

Container

Form MainForm Text Buttons

Controls

Button firstButton ~ Text Click me!
We have chosen to use Button colorButton  Text Make button red
the American spelling of
Colour when naming the  Button sizeButton  Text Change my width
button, because many
IDEs use American
English Event table: Buttons

frstButton clicked

OnClick
Here the word ‘caption” ‘Change caption to "I have been clicked".
is an informal way of
referring to the Text colorButton clicked
property of firstButton. OnClick

Make the background colour of this button red.
sizeButton clicked
OnClick

Increase the width of this button by 10 pixels.
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Forms

A graphical user interface or GUI is a means of interacting with a device by using graphical images. For example, mobile phones have GUIs containing menus and other items that are shown on a small display screen; the user may interact with the phone by manipulating the items using the keypad.

A form is the rectangular design area on the screen that allows the developer to create what will be the window when the application is run.

Buttons

One of the most common controls of a graphical user interface is known as a button (coded as Button). The designer can also determine what happens, for example, if a button is clicked. This is a ‘button click event’ and like all events it can be dealt with by a piece of code known as an event handler. So a button click event is handled by what is called the button’s OnClick event handler.
Handling Events

So far, our design for the Buttons project simply describes what is to happen when each of the buttons is clicked. To make happen what is described, we need to write some code. As you will discover in the practical part of the course, the IDE will generate a template for the event handler into which you can enter code. The template code takes care of routine matters concerning the type of event and the object on which the event occurs. In our design language we will preserve this template information but in a simplified form. This leaves us free to concentrate on the part of the design code needed to carry out the actions necessary to deal with the event. Thus in order to describe the event handler for the event of clicking firstButton, we write the following design.

firstButton OnClick


Set firstButton.Text To “I have been clicked”

Controls
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There are three other controls that are worth beco

ming familiar with at this early

A GUI that uses these stage:

controls will be .

discussed before Labels These (coded as Label) appear on screen as short pieces of text that are
Exercise 8 (see mainly used to explain the purpose of an adjacent control.

Figure 14).

Combo boxes These (coded as ComboBox) each

contain a list of items

(normally defined at design time but can be amended at run time) from which

the user can select an item. This is a very use

ul way of allowing a user to

choose from a predetermined collection of options.

Text boxes These (coded as TextBox) are like lab

els except that the user can

(unless prevented) enter short pieces of text. Text boxes can also be used to

convey messages to the user.

As we mentioned earlier, controls come with a col

ection of properties and a

collection of events. The properties govern the position and appearance of the
control. They may also cover aspects such as whether the control responds to

events and whether the user can interact with it —
can edit the contents of a text box.

‘or example, whether a user

Some properties are set when the GUI is designed and need not be changed at
run time. Others need to be changed when the project is running. There are
some properties that will almost certainly change when the project is running.
An important such property, possessed by every control, is the Focus property.

Having focus means that any user action such as

a key press is associated with

that control. Only one control can have focus at any time. When a control has

focus it is usually more heavily outlined and, if appropriate, a cursor is shown (for
example in a text box to allow the entering of text). A user can move the focus by

repeatedly pressing the Tab key.
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Classes, Objects and Methods (OOP)
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Project specification: Traf

fic Survey

An application is required for collecting information about traffic from a
particular location. More precisely, we wish to record the number of cars and

the number of bicycles passing (in either direction) a particular point at the
roadside. The idea is that the user will record each car and each bicycle as
they pass. The application will maintain and display the total numbers of each
type of vehicle.

For this we will use an object that can keep a record of the number of cars and
the number of bicycles that have passed. It will be able to increase each of the
numbers by one when asked, and it will be able to report the current number of

each: we will call
with this object, we will need
little later.

As wi
it will

h any objec
need a way
object stores data, just know
items by means of a name. T
named place where an objec
term

here is a technical
stores a data item

or field is data member.) For now you can

that can hold a value of a cer
identifier or name.
with a lower-case

deno

We will adopt the convention
‘f’. Thus the two fields of the TrafficSurvey object will be
ed by fCars, which will be an integer giving

fBlEIVdeS. which will be an inteaer aivina the current count of bicvcles. Initiallv we E

[ sz7xitesn
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he object a TrafficSurvey object. To enable the user to in
o design a simple GUI, a task we will return

, the TrafficSurvey object will need a place to store its da
o refer to the data. We do not worry about how or where the
hat it does and that it is possible to refer to data

erm to be learned here:
is called a field. (An alte

eract
toa

a and

he
rnative

think of a field as a placeholder

ain type. In order to refer to a field, we need

an

hat the name of a field s
he current count of cars,
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Class table: TrafficSurvey

Fields
fCars As Integer Initial value 0

fBicycles As Integer Initial value 0

Constructor

New

Methods
addCar()
addBicycle()
getCars() As Integer
getBicycles() As Integer

Constructor New

‘Creates a new TrafficSurvey instance with both vehicle counts set to zero.

End Constructor

Method addCar()
‘Increments by one the number of cars recorded.

End Method

Method addBicycle()
‘Increments by one the number of bicycles recorded.

End Method

Method getCars() As Integer
‘Returns an integer whose value is the number of cars recorded.

End Method

Method getBicycles() As Integer
‘Returns an integer whose value is the number of bicycles recorded.

End Method
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_ Unit2 Simple coding of event handlers
Label TextBox Button
carLabel carTextBox carButton
\ ] ]

| | |
| [ /

Signatures

. J
Number ofcars [ ]
Number of bicycles
| / ‘u
|

! |
/ |
/ | |

T i
/ | |
Label TextBox Button
bicycleLabel bicycleTextBox bicycleButton

Figure 3 Form for the Traffic Survey application

The two labels explain the purpose of the adjacent text boxes, the two text boxes
will display the recorded numbers of cars and bicycles, and the two buttons will
allow users to record the passing of further cars or bicycles.

E_commerts

Next we give the property table corresponding to the GUI design.
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property table for the application to reflect this change.

Property table: Traffic Survey

_ ame Property Initial value
Container
Form MainForm Text Traffic Survey
Controls
Label carlLabel Text Number of cars
TextBox car TextBox Text
Button carButton Text Car
Label bicycleLabel Text Number of bicycles
TextBox bicycleTextBox Text
Button bicycleButton  Text Bicycle
Field
TrafficSurvey  fTrafficSurvey

Once fTrafficSurvey is made a field of the form, its methods become available for
use in the GUI's event handling code. For example, the OnClick event handler of
bicycleButton can use the addBicycle method to ask fTrafficSurvey to increment the
number of bicycles by one. It can then use the getBicycles method to get the
updated bicycle information from fTrafficSurvey. Finally, it can display the updated
information in the GUI.

But how do we write the code needed to invoke addBicycle and getBicycles? Many
lanauaaes share the same notation for this. namelv the dot notation that vou

G27x 11691
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TrafficSurvey object. ﬂ
Computing Book 1 will
explain where to place

the declaration of
fTrafficSurvey to make it

a field of the form.

Notice that we do not
attempt to show the

fields and methods of
fTrafficSurvey here

because they are

already tabulated on =
page 15.





Classes

The ideas behind object-oriented programming evolved from people considering systems in terms of their constituent parts.

Constructors

[image: image7.png]2 Adobe Acrobat Professional - [ebook_mt264_block1_unit2_e1i1_n9780749222826_I1.pdf]

Bl Edt Vew Document Toos Advenced Window Help

=181x]|
=l81x]

open [ cae bt et () Sorch || = CrostoPOF + - Roviow Comnert (0] Secure = 2 Sam | Advenced g+

Bookmarks

Signatures

E_commerts

L) @ - @ [0 A oo -

from the basket, providing a list of items in the basket and calculating the
current cost.

Customer There would be fields for the name, address, shopping basket(s) and
payment details. The behaviour would include setting and providing this
information.

An important thing to note from this example is how the different objects interact
with each other and how some objects are involved in the fields of other objects.
For example, any non-empty shopping basket will contain some paints, and each
customer could be linked to current and past shopping orders; that is, for each
customer a record of their shopping baskets might be kept.

m Constructors

Most classes have a constructor called New which, when invoked, creates a new
instance of the class. We have already mentioned New in the context of our two
examples. Indeed, in the case of the Traffic Survey application we invoked New in
the code

Set fTrafficSurvey To New TrafficSurvey

to create an instance of the class TrafficSurvey and assign it to its identifier
fTrafficSurvey.
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Objects

We mentioned that a class describes the type of an object; a class is a kind of template, or blueprint, for the instances of the class. The word instance is a technical term, and means an object that conforms to the class description

Methods
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who examines the code after it is written (perhaps a long time after) exactly what H
the method achieves. Without this, a large computer program can be turgid and

virtually unintelligible, which makes maintenance extremely difficult. Moreover, if

someone is trying to reuse an existing class — one of the aims of object-oriented

programming — then they need to know precisely what an object’'s methods will

achieve.

In this course we use a style for method descriptions that we illustrate using
the following three examples. The first (from the TrafficSurvey class) has no
parameter or return value, the second (again from the TrafficSurvey class) has a
return value, and the third (from the AverageFinder class) has a parameter. It is
also possible (though we have not illustrated it) for a method to have both a
parameter and a return value.

Method addCar()
‘Increments by one the number of cars recorded.

Fle Edt Vew Document

Creste POF ~

Bookmarks

E

End Method
Method getCars() As Integer

'Returns an integer whose value is the number of cars recorded.
End Method

Method addNumber(aNumber As String)
'Records entry of a new number, given by the string aNumber,
'by adding the number to the current total
‘and increasing the count of numbers by one.

End Method
In each case the first line is called the method header: it contains not only the

name, but also any data types associated with input to and output from the 5
e BEICE] T
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Methods implementation
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~Once this has been accomplished, any humber of Instances
of this class can be created. One part of coding the class is a fairly
straightforward translation of the information given in the table of the class
description, which lists the fields, the constructor and the methods. We leave the
exact details to the computing book. The other part is the implementation of the
constructor and of the methods. The code for this part is not all that different to
the kind of code you have seen so far.

In our design code, a class implementation consists of the class description
together with the code that implements the constructor and methods. So method
implementations are given in addition to the method descriptions.

We place the code to implement a method just after the comment. In any
method implementation we are free to refer directly to the fields of the class. The
value of a field will be the one held by the object (instance) on which the method
has been invoked. So the code for addCars uses assignment to add one to the
number of cars recorded. Thus the method implementation is as follows.

Method addCar()
‘Increments by one the number of cars recorded.
Set fCars To fCars + 1

End Method

When client code invokes the method getCars, an integer giving the number of
cars needs to be returned. This is done with a Return statement, using the
keyword Return followed by an expression that gives the value that should be
returned. For example, Return (2+3) will return the integer 5, and if aString is an
identifier given to the string "three", then Return aString will return the value
"three".

One issue you need to be aware of is the order in which a computer will execute
statements. On encountering the invocation of a method, statement execution

[14 4 =205 PO ol
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hod. In this course the implementation of any method that returns a value
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In the case of the getCars me

Method getCars() As Integer
'Returns an integer whose
Return fCars

End Method

(NN

he re
Return statement, the execution will go back to the clien
hod, and the return value will t|
execution. So any code written directly after a Return statement inside a method
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Method addBicycle()
"Increments by one the number of bicycles recorded.

Set fBicycles To fBicycles + 1
End Method

Method getBicycles() As Integer
'Returns an integer whose value is the number of bicycles recorded.

Return fBicycles
End Method

It only remains for us to implement the constructor. We do not need to write code
to create a new instance explicitly; this will happen automatically. We need only
initialise the two vehicle counts to zero.
Constructor New
'Creates a new TrafficSurvey instance with both vehicle counts set to zero.
Set fCars To 0
Set fBicycles To 0
End Constructor

m Change of state

We have seen constructors and several kinds of method in this unit's examples.

Constructors Most classes have a constructor called New. This creates an
instance of the class which may or may not have been initialised (i.e. initial

valilae accianad tn all tha fialde)
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Method addBicycle()
"Increments by one the number of bicycles recorded.

Set fBicycles To fBicycles + 1
End Method

Method getBicycles() As Integer
'Returns an integer whose value is the number of bicycles recorded.

Return fBicycles
End Method

It only remains for us to implement the constructor. We do not need to write code
to create a new instance explicitly; this will happen automatically. We need only
initialise the two vehicle counts to zero.
Constructor New
'Creates a new TrafficSurvey instance with both vehicle counts set to zero.
Set fCars To 0
Set fBicycles To 0
End Constructor

m Change of state

We have seen constructors and several kinds of method in this unit's examples.

Constructors Most classes have a constructor called New. This creates an
instance of the class which may or may not have been initialised (i.e. initial

valilae accianad tn all tha fialde)

E

B27xil69n <

[14 4 =305 PO ol

[




Change of state
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Constructors Most classes have a constructor called New. This creates an

instance of the class which may or may not have been initialised (i.e. initial
values assigned to all the fields).

Accessor methods These are usually short, simple methods that allow the

state of the object (i.e. the values of its fields) to be accessed from outside.

They come in two forms.

A getter method returns the value of one of the object’s fields, such as

getCars and getBicycles.

A setter method assigns to a field a value supplied by the client.
Query methods

These return some information, often dependent on the state

of the object on which the method is invoked. A getter method is a special

case of the more general query method. (The term ‘getter method’ is

sometimes used more generally, for a method that returns information
dependent on the object’s state.)

Update methods These modify the value of one or more of the object’s fields.

They are sometimes known as mutator methods. We have seen examples
such as addCar. Sometimes such a method also returns a boolean value
indicating the success (or failure) of the update. A setter method is a special

case of the more general update method.

(NN
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The phrase ‘accessed
from outside’ here
means access for a
client to information
through invocation of the
object’s methods as
opposed to direct access
for the programmer of
the class to the object’s
fields in a method
implementation. The
issue of access will be
discussed further later.
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Lists and dictionaries

Lists and For .. Each .. In loop
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o be at index 0, is 1.2. The item at index 1 then comes second and is 3.7. The 2
item at index 3 is 6.8. Notice that the index relates to the order in which the item:
occur in the list and is not concerned with ordering the numbers by size.

To discuss properties and methods of lists in general, we do not need to know

he actual type of object in the list. There is a facility known as generic typing, ~
in which a placeholder is used instead of any actual item type, as in List(Of T)
where the placeholder T indicates that the objects in the list do have a type, but
he specific type in question is not relevant to the discussion.

tis useful to learn about some available features of lists, and we will use generit
yping to describe the more common methods and properties in the table

opposite. These can be used to create and maintain an object of type List(Of T).
They are all methods bar the first, which is a constructor, and the last two, which
are properties.

So the following code creates a list containing three integers. The first line
declares the variable aList to be a list of integers. The next line uses the
constructor New to create an empty list and initialises aList to this new list. The
next three lines add items to the list so that the first item, at index 0, is 39, the
next is 45 and the third is 42.

aList As List(Of Integer)

Set aList To New List(Of Integer)
alist.add(39)

alist.add(45)

alist.add(42)

If we now execute the expression alList.remove(45), then the number 45 is
removed from the list and True is returned by this expression. At this stage,
aList.Count has value 2 because there are now two items in the list. If we then
want to remove the last item in the list, we know that it will be at index 1. So we _
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Some methods, constructor and properties of List(Of T)

New
This constructor creates a new list which is empty. It is essential to invoke
New after declaring a variable of type List(Of T) in code.

add(value As T)
This method adds the item given by value to the end of the list.

insert(position As Integer, value As T)
This method adds the item given by value to the list at index position. The
indexes of subsequent items (if any) are incremented by one to make space
for the insertion. It is a precondition of the method that position gives a valid
index for insertion into the list.

remove(value As T) As Boolean
This method finds the first occurrence (in index order) of value in the list and
removes it. The indexes of subsequent items (if any) are reduced by one to
fill the vacancy created by the removal. The method returns True if the item
is found and successfully removed, and False otherwise.

removeAt(position As Integer)
This method removes the item at index position from the list. The indexes of
subsequent items (if any) are reduced by one to fill the vacancy created by
the removal. It is a precondition of the method that position gives a valid
index for the list.

clear()
This method removes all items from the list. The list still exists but it is
empty.

contains(value As T) As Boolean
This method returns True if value is an item in the list and returns False
otherwise.

Item(position As Integer) As T
This property provides access to the item of the list at index position. It is a
precondition of the property that position gives a valid index for the list.

Count As Integer
This read-only property gives the number of items in the list.

Exercise 2

Suppose that the following code is executed.

integerList As List(Of Integer)
Set integerList To New List(Of Integer)
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The following questions all refer to a list of integer values, integerList, which
contains the items 3, 5, 2 and 3.

(a) What would be the value of answer as a result of executing the following
code?

answer As Integer

number As Integer

Set answer To 1

For Each number In integerList
Set answer To answer * number

End For

(b) What is the effect of the following code on integerList?

For Each number As Integer In integerList
Set number To 2 * number
End For

(c) What would be the value of answer as a result of executing the following
code?

answer As Integer
Set answer To integerList.Item(0)
For Each number As Integer In integerList
If number < answer Then
Set answer To number
End If
End For

(a) Ateach pass of the loop, answer is updated by multiplying its current value by

I one of the items in the list that has vet to be selected. The resultina value ojv
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The following questions all refer to a list of integer values, integerList, which
contains the items 3, 5, 2 and 3.

(a) What would be the value of answer as a result of executing the following
code?

answer As Integer

number As Integer

Set answer To 1

For Each number In integerList
Set answer To answer * number

End For

H

(b) What is the effect of the following code on integerList?

For Each number As Integer In integerList
Set number To 2 * number
End For

(c) What would be the value of answer as a result of executing the following
code?

answer As Integer
Set answer To integerList.Iltem(0)
For Each number As Integer In integerList
If number < answer Then
Set answer To number
End If
End For

Solution ..

(a) Ateach pass of the loop, answer is updated by multiplying its current value by
one of the items in the list that has yet to be selected. The resulting value of
answer is the product of 1 with all the items in the list, that is,
1x3x5x2x%x3=090.

(b) This code has no effect. This is because number references copies of the
items in the list (rather than the items themselves). Changing the value of
number inside the loop body does not affect the list of numbers.

Comments

(c) You may need to think about this for a moment. One way to determine what
In general, the outcome the code is doing is to trace the code: tracing code means to work through
of a trace will depend on the code line by line, going through each pass of the loop and recording the

the order in which the : . .
For Each loop selects values of key variables (answer and number in this case) at each stage.

items from the list. To 1 Start hv cettind ancwer tn 2 the firet niimher in the list (at indey N) B
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Select .. Case
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Comments

Since strings are case
sensitive, it is important
to be accurate with
selectors. Case "car"
would not be the same
as Case "Car".

EEEETT]

As you can see, the code for the incrementCount method is already quite

complicated, and if we were to adapt it to cater for four or more types of vehicle,

the code would become increasingly complex. In general, we try to avoid

complex code. There are various reasons for this but a main one is that complex
code is often hard to follow and consequently is difficult to maintain and upgrade.

Fortunately there is a code structure which we can incorporate in the design of
incrementCount that preserves the simplicity of the first solution to Exercise 15,

while incorporating the efficiency of the alternative. We will take a brief diversion

to introduce this structure.

m The Select Case statement

The code body for the incrementCount method can be presented in the following
neat alternative form.

Select Case vehicle
Case "Car": Set fCars To fCars + 1
Case "Bicycle": Set fBicycles To fBicycles + 1
Case "Lorry": Set flLorries To fLorries + 1
End Select

The construct involved here is known as a Select Case statement. The
parameter of the method, vehicle, should take one of three permitted values.
Whichever case occurs, the appropriate field is incremented by 1.

The general format of the Select Case statement is as follows.

Select Case selector
Case value 1: ‘actions for case 1
Case value 2: “actions for case 2

Case value n: ‘actions for case n
Case Else: 'actions for default case
End Select
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Dictionaries
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being a list of values, it is a lis

ion suggests that it would be good to have something like a list,

of pairs of values. Each pair
number representing how many of that

seen. This is not unlike the situation that we have when we use

an English dictionary to look up the meanings of a word. Each entry in the
dictionary is a pair consisting of a word together with its meanings. Such

dictionaries wor

particular pair to be found relatively quickly.

because words can be arranged in a way that allows a

tis as though our ability to order

words provides us with the ‘key’ that we need to look up the meanings of a

particular word. For many programming

anguages there are class libraries that

provide ready-made classes for recording information consisting of collections of
ordered pairs. The pairs can be ordered with the help of a key such as a word or

a ‘vehicle type’ — an object with such a s
dictionary consists of a list of keys togeth

ructure is called a dictionary. A
er with a value linked to each key. So

the items of a dictionary are key—value pairs. It is important that the keys are
unique — there cannot be any repeated key in the list.

To declare a dictionary, we have to speci

y a type for the keys and a type for the

linked values. In the example that we are looking at, the keys will be of type
String and the values will be of type Integer. The following two lines of code

declare a variable fVehicles and initialise i
fVehicles As Dictionary(Of String, Integer)

to a newly-created dictionary object.

Set fVehicles To New Dictionary(Of String, Integer)
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Some methods and properties of Dictionary(Of KeyType, ValueType)

add(key As KeyType, value As ValueType)
This method is invoked to add items to the dictionary. It takes two
parameters, namely the key and value of the item. Thus the line of code
fVehicles.add("Car", 0) adds an item to the dictionary with key "Car" and
associated count of 0.

containsKey(key As KeyType) As Boolean
This method is invoked to test whether there is an item in the dictionary with
the particular key supplied by the parameter. The method returns True if an
item with this key exists in the dictionary and False otherwise.

Item(key As KeyType) As ValueType
This property provides access to the value associated with the supplied key.
It is a precondition when using the getter of the Item property that the
parameter gives a valid key of the dictionary. The method containsKey should
be used to check the precondition. The setter does not have this
precondition. Instead, it will create a new item with the key given by the
parameter key, if key is not found.

Keys As KeyCollection
This read-only property returns a collection consisting of the keys of the
dictionary.

Values As ValueCollection
This read-only property returns a collection consisting of the values of the
dictionary.
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This read-only property returns a collection consisting of the values of the

Signatures

In Exercises 22 and 23, you should assume that a dictionary of names has been
declared and initialised as follows.

fNames As Dictionary(Of String, String)

Set fNames To New Dictionary(Of String, String)
fNames.add("M1", "James")

fNames.add("M2", "Nadir")

fNames.add("M3", "Melanie")
fNames.add("M4", "Richmal")

Exercise 22

answer As String
Set answer To ""

End If

(a) "Mm3"

E_commerts

B27xil69n <

What would the value of answer be as a result of executing the code fragment

If fNames.containsKey(key) Then
Set answer To fNames.|tem(key)

when key has each of the following values?
(b) "Melanie"
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Loops and Arrays

While loop

[image: image22.png]2 Adobe Acrobat Professional - [ebook_mt264_block2_ur 19760749222857_11.pdf]
T fie Et Yew Document Tods Advanced Windon bep

=181x]|
=l81x]

Create POF

" Roviow  Commert (0] Secure = Sam | dvanced g+

H

E_commerts

; do TS CUUT CUITETITY UUTS. AS UITy
four characters are involved in these examples, there are no real efficiency gains
in looping only until a non-letter is found, but imagine searching a large collection
for the first occurrence of some item. In such a case it would be worth stopping
the search as soon as the item is found. There is a form of loop that will allow
this. It is known as a While loop. A While loop has a boolean condition which
determines how often the loop-body code is executed: the code is executed
repeatedly until the condition becomes False.

The code to confirm that the list letters consists of letter characters alone could
employ a While loop as follows.

letters As List(Of Char)

result As Boolean

index As Integer

Set letters To New List(Of Char)

Set result To True

'Code to populate the list is omitted.

Set index To 0

While result = True And index < letters.Count
If Not(Char.IsLetter(letters.Item(index))) Then

Set result To False

End If
Set index To index + 1

End While

The general form of a While loop is

‘Initialise any variables involved in condition.
While condition

‘loop body
End While

where the code forming the loop body is repeated until the value of the condition

B27xil69n <
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Arrays

[image: image23.png]\dobe Acrobat Professional - [ebook_mt264_block2_uni _n9780749222857_I1.pdf]

T fle © ton Coumert Lok fgherced Wiow b

=181x]|
=l81x]

D Popn @ e bt O enat ) Sewch | T ciodefOF - Roiewacomnent « () Seowe « 2 S - | Advanced aing ~

T i seecttent + [l

@ - 1 0[] © 2%

3 Loops and arrays

Exercise 7

What will be the value of result after the following code fragment has been
executed?

result As String

fNames(2) As String

Set fNames(0) To "Turing"
Set fNames(2) To "Babbage"
Set fNames(1) To "Lovelace"
Set result To fNames(1)

SOIULION ..

This code declares and initialises an array of three string values. After execution,
result will hold the value of the element of the array at index 1, namely "Lovelace".
Note that the order in which strings are assigned to the elements of the array is

not relevant.

Exercise 8

Suppose that the array fMarks has been declared as
fMarks(3) As Integer
and that fMarks has been initialised with four integer values.

(a) Write code that will add 5 to the second element of the array.

i sarxilesn
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For loop
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The For loop is not confined to use with arrays or indexed collections. Exercise 9
involves integer variables alone, and a loop is used to control how many times a
certain activity occurs.

Exercise 9

Consider the following code fragment.

total As Integer

Set total To 0

For count As Integer From —3 To 6 Step 2
Set total To total + count

End For

(a) Which variable is the loop counter?
(b) How many times will the loop be executed?

(c) What value of total will result from execution of this code?

(a) The loop counter is given by count. We always try to choose meaningful
identifiers for variables, and in this case count might not be a very informative
choice. However, the loop counter in some way counts the number of

iterations. In general, our choice of identifier for a loop counter may be

anything which suggests an integer. Note that it is good practice to use a

loop counter only within the loop and not outside it. In fact, when the loop

counter is declared in the loop header of the For loop, as in the code above,
the loop counter is not available for use after the end of the loop.
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Inheritance (Handbook)

The technique of creating a subclass from an existing class is known as inheritance.
Class table: ClassA

Fields

fField1 As Type1

Protected fField2 As Type2

Constructor

New

Methods

Private helper1()

Protected helper2()

sing()

Class table: ClassB Inherits ClassA

Constructor

New

Methods

Protected helper2()

shout()

Class table: ClassC Inherits ClassB

Constructor

New

Methods

whistle()
Files, Try-Catch and Streams (Handbook)

Files are handled using stream i.e. they are read and written in blocks. This is implemented at the lower level using aReader and aWriter streams in Visual Basic. Usually this is encompassed within a Try-Catch statement as follows :
Dim aReader As StreamReader

        fItem.Clear()

        Try

            aReader = New StreamReader(FileName)

            While Not (aReader.EndOfStream)

                fItem.Add(aReader.ReadLine(), aReader.ReadLine())

            End While

        Catch ex As ArgumentException

            fItem.Clear()

            Throw New ArgumentException("There was a problem opening the file " + FileName)

        Catch ex As IOException

            fItem.Clear()

            Throw New IOException("There was an input-output error for " + FileName)

        Catch ex As UnauthorizedAccessException

            fItem.Clear()

            Throw New UnauthorizedAccessException("There was an unauthorised access error for " + FileName)

        Finally

            fModified = False

            If aReader IsNot Nothing Then

                aReader.Close()

            End If

        End Try

Dim aWriter As StreamWriter

        Try

            aWriter = New StreamWriter(FileName)

Catch ex As ArgumentException

            fItem.Clear()

            Throw New ArgumentException("There was a problem opening the file " + FileName)

        Catch ex As IOException

            fItem.Clear()

            Throw New IOException("There was an input-output error for " + FileName)

        Catch ex As UnauthorizedAccessException

            fItem.Clear()

            Throw New UnauthorizedAccessException("There was an unauthorised access error for " + FileName)

        Finally

            If aWriter IsNot Nothing Then

                aWriter.Close()

            End If

        End Try

