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Developing Your First Visual Basic Program

The goal of thistutorial isto enable each student to develop his (or her) first Visual Basic
Program. The application involves the creation of a very simple Visual Basic (VB)
program in order to compute and display the horizontal distance using stadia theory given
user-specified survey data.

This application offers very little in the way of problem solving. The intent of the tutorial
is to introduce each student to the VB programming environment. You will find this
tutorial much easier if you read Modules 1 and 2 of the course notes prior to attempting
this tutorial.

1.0 Startingthe Visual Basic (VB6) Program

Log on to your personal account on the NEXUS system. From the Windows START
command, select: Programs/Programming/Microsoft Visual Studio 6.0/Microsoft
Visual Basic 6.0

When VB6.0 isfirst started, your screen will display the New Project Dialog Box as
shown below:

v Microsoft Visual Basic -2 x|

File Edit “iew Project Format Debug Bun Query Diagram Tools Add-Ins Window Help

EMEMEEEI o Pt @Es

General |
I 17

Wizard Model Editi. ..

Cancel |
Help |
[~ Don't show thiz dialog in the Future

Leave the default (Standard.EXE) option highlighted and click on the Open button.
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20 TheElementsof the Integrated Development Environment (I DE)

On your screen, you will see the elements of the Visual Basic Integrated Development
Environment (IDE).

Near the top of the screen, you should see the familiar Windows pull-down menus and
toolbars.

Y ou should aso be able to identify:

1 A Form Window

2) A ToolBox Window

3) A Project Explorer Window
4) A Properties Window

When you start up anew VB project, your screen will be similar to the following:

vy, Project1 - Microsoft Visual Basic [design]

File Edit Yiew Project Format Debug Rum Query Diagram Tools Add-Ins  Window Help

B-a-B | E22é oo ) | o HERER -
Project - Project1 X
BE O

E‘E Projectl {Project1)
B Formi {Forml)

Properties - Form1 X
|Furm1 Farm ;I

Alphabetic ICategDrized |

(Mame) Formi -

Appearance 1-3D

AukoRedraw False

BackColor [ sHs000000F2

BorderSkyle 2 - Sizable

Farmml

ClipControls True

ConkrolBo:x True

DrrawMode 13 - Copy Pen

Drrawskyle 0 - Solid LI
Caption

Returnsisets the text displaved in an
object's title bar or below an object's icon.

By default, your IDE should display ablank form as part of aproject called Projectl.
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3.0 Developing Your First VB Program

31 Variable Declaration

3of 31

Click on the Tools menu and select the Options... sub-menu.

Under Code Settings, make sure the “Require Variable Declaration” isinitialized as

shown below.

I—I—l—

CDFI';." Pen
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3.2 NameYour Project and Form

In the Project Explorer Window, you should see a project called Project1 with aform
called Forml.

In the Project Explorer Window, right-click on “Project1 (Projectl)” and select the
“Projectl Properties...” option.

The Properties Window should display the default project name. By default, all new
projects are initially named Projectl.

In the Project Properties Window, change the name of the project to Assignment_01.

g, Assignment_01 - Microsoft Yisual Basic [design]

File Edit Yiew Project Format Debug Rum Query Diagram Tools Add-Ins  Window Help

|B-a-E el =2 oo ) | uHERER -
E

Project - Azsignment_01

i, Azzignment_01 - Form1 [Form] Hi=] E3
=] - ES= FAssignment_01 {Assignment_01)

Lol Properties - Assignment_01 x|
D S IAssignment_l]lPrDject ;I

............................... J:'ull:lhatletlc IcatEgDriZEd |

WENEY Assignment_01

{Mame)
Returns the name used in code to identify a Form,
control, or data access ohject.
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3.3  Specify the Properties of the Main Form

Let’s change some of the properties associated with Form1. Right-click on the empty
form (Form1) in the Form Window and select the “Properties’ option. The properties
Window should now display the properties associated with Form1. Inthe Properties
Window:

1) Change the name of the form to frmMain_01. (By convention, we typically
begin each control name with athree letter prefix to help identify the type of
control. The prefix frm indicates that the control isaform). We use the name
Main_01 to indicate that this will be our main form for Assignment 1. (Later in
the course, you may develop programs that utilize severa formsand itis
important that you do not accidentally overwrite your previous forms,

2) The caption of the form is displayed at the top of the form in the title bar. In the
properties Window, change the caption to display Assignment #1 (your name).

3) And finally, in the Properties Window, double click on the Font property. A font
Dialog box will be displayed. Specify a 12 point, bold, Times Roman font style.

Thisishow your IDE screen should look like so far.

g, Assignment_01 - Microsoft Visual Basic [design] - [frmmain_01 [Form]]

59 File Edit Yiew Project Format Debug Rum Query Diagram Tools  add-Ins Window Help _|ﬁ'|5|
B u ) o

|B-a-Elel s 2rno e ) | MRl R

O nlll Project - Assignment_01

General | . Assignment #1 [Bob McKillop) M= E | &

Eg Assignment_01 {Assignment_01.vbp)
- Frmmain_01 (frmmain_01.frm}

FontTransparent True
ForeColor W =Hz000001 28

Properties - frmmain_01
W @ |frmimain_o1 Form =1
EE EF Alphabetic ICategorizedI
= Fillolor W =HO0000000 =]
ALEl | Fill 5ty 1 - Transparent
L Tirnes MNew Rarnan J

Has[Z True

Height 3600

HelpConkextID |0

Lcan (Icon)

K ey Preview False LI

Fonk
Returns a Font abject.

1 | B
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34  Saving Your Work

So far, we have created aform and assigned several propertiesto that form. We will
soon add controls and all associated code to the form. Buit first, we should save our work.
Visual Basic recognizes both forms and projects. Each program involves a project file
(.vbp). Each form hasitsown file (.frm). The VB project file keepstrack of the form
files, their names and where to find them:

Type=Exe

For mef rmvi n_01. frm

Ref er ence=*\ G{ 00020430- 0000- 0000- CO00-
000000000046} #2. 0#0#. .\ ..\ .. \..\..\ W NDOAB\ SYSTEM st dol e2. t | b#OLE Aut onati on
I conFor n¥"f r mvli n_01"

Startup="frmvai n_01"

Command32=""

Nane=" Assi gnnent _01"

Hel pCont ext | D="0"

Conpat i bl evbde="0"

Maj or Ver =1

M nor Ver =0

Revi si onVer =0

Aut ol ncr ement Ver =0

Ser ver Support Fi | es=0

Ver si onConpanyName="GCi vi | Engi neeri ng" Do not open or edit the .vbp file!
Conpi | ati onType=-1
Opti m zati onType=0
Favor Pent i unPro(tm =0
CodeVi ewDebugl nf 0=0
NoAl i asi ng=0
BoundsCheck=0

Over f | owCheck=0

FI Poi nt Check=0

FDI VCheck=0

Unr oundedFP=0

St art Mode=0

Unat t ended=0

Ret ai ned=0

Thr eadPer Obj ect =0
MaxNunmber Of Thr eads=1

A word of warning...if you change the name of aform file using Windows Explorer,
your VB project file will still look for the old filename)

With al your programsin this course, it is very important that you save each VB project
in aseparate folder. Every year, we have students overwriting previous forms and
losing hour s of work.

For this project, create a suitable subfolder (ie. civel21\Assign_01)

Under the Windows "File" pull-down menu, use the "Save Project as.." and save your
new project files (both the main form file and project file) to your newly created folder.
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4.0 Placing Controlson the Main Form

4.1 Labeds

In the Form Window, maximize the display of the main form by clicking the maximize
button of the Form Window.

Click on the Label 1con (A) in the Toolbox Window.

When you move the mouse pointer on top of the main form, the cursor should appear as a
small cross.

Drag the mouse pointer on the form and create alabel object on the form. When you
rel ease the mouse button, the label control will appear on the form.

The caption L abel1 will be displayed as shown. The Properties Window will aso
display the default properties for the label object.

g, Agsignment_01 - Microsoft Visual Basic [design] - [frmmain_01 (Form]]

(3 File Edit Wiew Project Format Debug Run Query Diagram Tools Add-Ins window Help == x|
= = e

|B-a-BEE sBREAC ) | =« HEIER

- i, Azzsignment #1 [Bob McKillop) P Froiect - Assignment_01

el SRSy

w m m
- == =- Assignment_01 {Assignment_01.vb
-aLabell LIl § 3 (Assig P)
L L (N B B9 Frmmain_01 (Frmmain_01 . From)
L | ol
u—l A Properties - Labell
v B A |LaheI1LaI:ue| -

ERg | phabetc | catmponiad]|
0 - Marne
Labell

=l
)
{Mone)

0 - Manual

True

Times Mew Roman _ILI

................................... Font
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Change the properties of the label.

In the Properties Window, double click each of the following properties and specify the
label properties as follows:

Name

IbIPrompt1

Caption Stadia Constant (C)

Place three additional |abels on the form as shown.

Assign name and caption properties to the labels as follows:

Name IbIPrompt2

Caption Stadia Interval Factor (K)

Name IbIPrompt3

Caption Stadia Interval

Name IbIPrompt4

Caption Vertical Angle (degrees)
e 0 1 0E0 al Ba deszig a 1 D _ @)X
B9 File Edit View Project Format Debug Run Query Diagram Tools Add-Ins  Window Help ;lilil

[B-a-BlSHE L EBA v ) | | HEGYR

General |

. Assignment #1 [Bob McKillop] u

i

Project - Azsignment_01

af=fj=

Eg Assignment_01 {Assignment_01.vb
-9 FrmMain_01 (Freafain_01,Frrn)

1] |
Properties - frmMain_01 %]
IfrmMain_l]l Form ;I

#Alphabetic | Categarized I

{Mame) Freafain_01 -

Appearance 1-3D

AutoRedraw False

BackColor [[] &Hz000000Fz,

BiorderStyle Z - Sizable

(Zaption Assignment #1 (Bob Mckill

ClipCantrals True

ZontrolBox True

Dr-aiiode 13 - Copy Pen

Draw3kyle 0 - Solid LI
{Mame)

Returns the name used in code to identify an
ohject,
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4.2 Text Boxes

The purpose of text boxesisto alow user input.

Click on the TextBox Icon 1@; in the Toolbox Window.

Drag the mouse pointer on the form and create a textbox object to the right of your first
label object as shown. The caption Textl will be displayed as shown. The Properties
Window will also display the default properties for the TextBox object.

g, Azsignment_01 - Microsoft Visual Basic [design] - [frmMain_01 [Form]]

59 File Edit Wiew Project Format Debug Bun Query Diagram Tools Add-Ins Window Help -|5’|5|
% ' 5
[B-m-BEeEiBRHA o0, | | SEaYR
Ml Froject - Assignment_01 X
General | i, Azzignment #1 [Bob McKillop) | £
L - E@ Assignment_01 (Assignment_0;
B FrraMain_o1 (Fromtain_01.Frm)
e - | i H
u_l i Properties - Textl
M & | - Stadia Interval -t Tentd TextBox =
EBEg | Alphabetic | cateqorized |
. | o Vertical Angle (degrees) i | famen Textt A
am g i lignment 0 - Left Justify
A 1-30 v|
; A BackiCalor [ &Hsnonon0se:
A Eorderstyle 1 - Fixed Single
A Causesvalidation True
A [ataField
A [DataFarmak
A [atalMember
A DataSource LI
A Appearance
B Returnsfsets whether or not an object is
Cllliiiiiiiiiiiiioiiiiiiiiiiiiiiiiss =l |painted st runbime with 3-D effects.
4| »

Change the properties of the TextBox. In the Properties Window, double click the
“name” property and specify the name as txtStadiaConstant.

Double click on the “text” property and delete the “Text1” string. The TextBox on the
form should now be blank.
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Place three additional textBoxes on the form as shown below.

Assign name properties to the textboxes as follows:

Name txtStadial nterval Factor
Text [leave blank]

Name txtStadialnterval

Text [leave blank]

Name txtVertical Angle

Text [leave blank]

g, Assignment_01 - Microsoft Yisual Basic [design] - [frmMain_01 [Form]]

9 File Edit Yiew Project Format Debug Rum Query Diagram Tools Add-Ins “Window Help -|5’|£|
% ) =
[B-a- Bl 2@ o ) | « ¥FRER
U M FPioject - Aszsignment_D1 ]|
Generall i, Azzignment #1 [Bob McKillop) |I:I
: . - .. Elg Assignment_01 (Assignment_0:
- FrmMain_01 {FrmMain_01.Frm)
D L. .. | | LI
-y SM I cperics - fimMain 01 x
| EEStadja Interval IfrmMain_lll Farmn ;I
EE =B ------------------------ Alphabetic |Categnrized|
- - Vertical Angle (degrees) s (Mame) FrraMain_01 -
4y e s {-3D -
D R BukoRedraw False
; D R EiackColor [ &Haoo0000Fs:
P R Eorderstyle 2 - Sizable
D R (Capkion Assignment #1 (Bob
D R ClipContrals True
D R (ConkrolBo:x True
D R Dt awMade 13 - Copy Pen
D R Dr awStyle 0 - Solid LI
D R Appearance
e Returns/sets whether or not an object is
ClLllIiiiiiniiiiiiiiiiiiiiiiiiiiiiiss =] |painted st run bime with 30 effects.
1] | 3

Save your work.!
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43 A Command Button
In our program, we will provide a command button on the form.

When the user clicks on the command button, the program will perform its computations
and display the answer.

Click on the Command Button Icon ([__]) in the Toolbox Window.

Drag the mouse pointer on the form and create a command button object as shown.

The caption Command1 will be displayed as shown. The Properties Window will aso
display the default properties for the Command Button object.

g, Assignment_01 - Microsoft Yisual Basic [design] - [frmMain_01 [Form]]
9 File Edit Yiew Project Format Debug Rum Query Diagram Tools Add-Ins “Window Help -|5’|£|
% - 5
[B-a- Bl imes o ) | | ¥FasR
MYl Fioject - Azsignment_01 B
i, Azzignment #1 [Bob McKillop) | £
.. Stadia Constant (C) .. Elg Assignment_01 {Assignment_0:
: s - FrmMain_01 {FrmMain_01.Frm)
stadia Interval Factor (K) | | H
.......................... Properties - Command1 x|
Stadia Interval IEummandl CommandButton ;I
------------------------ Alphabetic |Categnrized|
- - Vertical Angle (degrees) s (Mame) Command] -
4y e o {-3D -
| n LI
L BackCalor [ &Haoo0000Fs:
a Comaaandl a - Cancel False
.. .. (Caption Command]
... L LI _ausesYalidation True
B R S S Defaul: False
B R S S DisabledPickure | {Mone)
B R S S DownPickure {Mone)
B R S S Draglcon {Mone) LI
B R S S Appearance
e Returns/sets whether or not an object is
ClLllIiiiiiniiiiiiiiiiiiiiiiiiiiiiiss =] |painted st run bime with 30 effects.
1] | 3
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Now, we will change the properties of the Command Button. In the Properties Window,
double click the name property and specify the name as cndComputeAnswer. Double
click on the Caption property and specify the caption to be Compute Horizontal Distance.
The caption should now be displayed on the button as shown below.

g, Assignment_01 - Microsoft Visual Basic [design] - [frmMain_01 (Form]]
59 File Edit Yiew Project Format Debug Rum Query Diagram Tools  add-Ins Window Help _|ﬁ'|5|
B ) o
|B-a- Bl s2RAo ) | | HEIER
M lProject - Assignment_01
General | . Assignment #1 [Bob McKillop) | =
EI@ Assignment_01 {Assignment_0:
L FrmMain_01 (FrmMain_01 . Fem)
- . 4 3
m — .. Stadia Interval Factor (K) I | H
o Propeities - cmdComputeAnswer
v Stadia Interval |cmdl:umputenn5|. CornmandButkan ;l
EE EF o o Alphabetic ICategUrizedl
= (Marne) cridComputednser -
gy 1-30 -
= EackColor ] &HS000000Fs:
Cancel False
Caption Cornpute Haorizontal Di
Causeswalidation True
Default False
DisabledPicture  |(Mone)
CrarPicture (Mone)
Craglcon {Mone) LI
Appearance

Returns/sets whether or not an object is
painted at run time with 3-0 effects,

....................................... s

4.4 A Picture Box

It's not much good to have a program compute the answer if it does not tell us the
solution. In our program, we need to provide an object on the form in order to display the
program output to the user.

Click on the Picture Box Icon in the Toolbox Window. Drag the mouse pointer on the
form and create a picturebox object on the form as shown on the next page.

As expected, the Properties Window will now display the default properties for the
PictureBox object.

Change the properties of the PictureBox. In the Properties Window, double click the
“name” property and specify the name as picResults.
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45  Stopping the Program

When the user no longer needs the program, we need a button to allow the user to
terminate the program execution.

Again, click on the Command Button Icon ([__]) in the Toolbox Window.

Drag the mouse pointer on the form and create a command button object as shown below.

Change the properties of the second command button.

In the Properties Window, double click the “name” property and specify the name as
cmdExitProgram.

Double click on the “caption” property and specify the caption as “Finished”. The
caption should now be displayed on the button as shown below.

g, Azsignment_01 - Microsoft Visual Basic [design] - [Assignment_01 - frmMain_01 [Form]]

59 File Edit Wiew Project Format Debug Bun Query Diagram Tools Add-Ins Window Help -|5’|5|
% - 55
[B-m-B el 2@ o ) | | SeaEYR
0 M lPioject - Assignment_01 X
General | i, Azzignment #1 [Bob McKillop) | £
i El@ Assignment_01 {(Assignment
B FrraMain_o1 (Fromtain_01.Frm)
- . — 4 >
m — . - Stadia Interval Factor (K) e I | i
s D Properties - frmMain_01
(T G Stadia Interval IfrmMain_l.'ll Form =l
EE =E ........................ P— &lphabetic |Categorized|
. | o Vertical Angle (degrees) Ll FrmMain_D1 -
4l i o L Appearance 1-30
R AT Falee
. 0 . L EackiZol #&HE000000F2:
: Compute Horizontal Distance L AckL-oor O -
- BorderStyle 2 - Sizable
. (Caption Assignment #1 (Bc
ClipContraols True
(ControlBoo: True
L Ciravutode 13 - Copy PeEN
Lol L Dr awStyle 0 - Solid LI
Lol Finished L o :
Lol S (Mame)
S R Returns the name used in code to identify
AR (= 1=, 1=
4| »

Save your work!
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46  Let’sSummarize Our Controlsand Ther Properties

The following table provides a brief summary of the controls associated with our
program.

Object Property Setting
frmMain_01 Caption Assignment #1 (Bob McKillop)
IblPrompt1 Caption Stadia Constant (C)
[blPrompt2 Caption Stadia Interval Factor (K)
IblPrompt3 Caption Stadia Interval

IblPrompt4 Caption Vertical Angle (degrees)
txtStadiaConstant Text [Blank]

txtStadial nterval Factor Text [Blank]

txtStadialnterval Text [Blank]

txtVertical Angle Text [Blank]

cmdComputeAnswer Caption Compute Horizontal Distance
cmdExitProgram Caption Finished

picResults

5.0 Writing Code For the Events

So far, we have placed numerous objects on our main form and specified some of their
properties. In general, these properties influence how the control appears on the screen.

In addition to properties, controls also have events that it will respond to.

In this course, our most common event will be a Click event. If we place the mouse on a
command button and left-click the mouse, we expect something to happen.

Each control has numerous event procedur es associated with that control. These event
procedures contain the code instructing the program what actions are to take place if the
event isinvoked.
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51 TheMain Form

For the main form’s default event isLoad. When aform isinitialy loaded into memory,
a subprocedure associated with the Form_load event is executed automatically.

We can customize this loading event by placing our computer code in the load
subprocedure.

Double click your mouse on the form contained in the Form Window.

Visual Basic will display the code associated with the subprogram executed as part of the
default Form_Load event.

For now, no code exists as shown below:

g, Agsignment_01 - Microzoft Visual Basic [design] - [frmMain_01 [Code]]
59 File Edit Wiew Project Format Debug Bun Query Diagram Tools Add-Ins Window Help _|5’|5|
b — L ] ] e
|B-a-F el i 2Ed o, | | HEFEER
IFurm j ILuad j
General |
k Priwate Zub Form_ Loadi) (i
End 5ub
A [zl "
[ =
W
ER EH
BT
=

Any code placed in this subprocedure will be executed whenever the form isloaded by
the program.
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Above the Code Window, you should see two selection boxes.
The left box displays the Object associated with the code.

In our case, the current object isthe form itself.

If you click the mouse on the Object list, you should see alist of the objects associated
with our project (ie. Form, txtStadiaConstant, etc.)

g, Agsignment_01 - Microzoft Visual Basic [design] - [frmMain_01 [Code]]
59 File Edit Wiew Project Format Debug Bun Query Diagram Tools Add-Ins Window Help ;Iilil
- > 5
|2-a-0 2l cBadlo ) | | MEEER
_ Form j ILuad j
GLEHI' [ [emdComputefnswer - =
i cmdExitProgram =
IbIPrompt1
IbIPrompt2
IbIPrompt3
IbIPromptd
picResults

txtStadiaConstant

txtStadialnterwval

txtStadialntervalFactor .
txtverticalAngle hl

i
;
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The right box displays the Procedur es associated with the Object. In our case, we are
interested in the Form_L oad event. If you click the mouse on the Procedure list, you
should see alist of the possible procedures (events) associated with aform.

g, Azzignment_01 - Microzoft Vizual Basic [design] - [frmMain_01 [Code]]
[3 File Edit Wew Project Format Debug Run Query Diagram Tools Add-Ins Window Help _Iﬂlﬂ
L ; B
(B-a-T 2l 2a#Mlvc|, | « HEaggR
x
IFurm j ILDad j
General e
xS Private Sub Form Load() Wt oo ™
= IMoLseDown
A a0 End Sub MouseMave
hiou=elln
m | (OLECompletelrag
CLECragDrop
v = (CLEDragCrer
(OLEGiveFeedback
(OLESetData —
EE EE (OLEStartDrag
= Pairt -
Al H &
-
==ldr | o

Let’s add code to the Form_L oad event.
Carefully enter the code shown to the right.

At this stage, you do not need to understand what the codeis doing. Just enter the code
EXACTLY as shown.

Private Sub Form Load()
frmvain_01. Wdth = 5200
frmvai n_01. Hei ght = 7700
pi cResul ts. Aut oRedraw = True

End Sub

5.2  ThecmdComputeAnswer Button
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Okay, we can now begin adding our computer code to the remaining objects. We can
start by developing the code that will be executed whenever the command button is
clicked.

Click your mouse on the Object list and select cmdComputeAnswer. Visua Basic will
automatically assume the default event for a command button that is a Click Event as
shown in the Procedure box shown below.

The subprogram for a click event associated with the button is empty.

We want to add code such that the program computes the horizontal Stadia Distance
using our familiar stadia equation (Fraser, 2001). Carefully enter the code exactly as
shown below.

Private Sub cndComput eAnswer _Cli ck()

vari abl e decl arati ons
Di m sgC As Single

Dim sgK As Single

Dim sgS As Single

Di m sgVertDeg As Single
Dim sgVert Rad As Single
Di m sgHor Di st As Single

i nput surveyed data

sgC = CSng(t xt St adi aConst ant . Text)

sgK = CSng(t xt St adi al nt erval Fact or. Text)
sgS = CSng(txt Stadi al nterval . Text)
sgVert Deg = CSng(txtVertical Angl e. Text)

convert vertical angle to radi ans
sgVertRad = sgVertDeg * 4* Atn (1) / 180

conpute final answer
sgHorDi st = (sgK * sgS * Cos(sgVertRad) + sgC) * Cos(sgVert Rad)

di splay in PictureBox
pi cResults.d s
pi cResults. Print "Di stance= "; sgHorDi st

End Sub

Save your work!
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5.3  ThecmdEXxitProgram Button

Next, we need to provide the code to the cmdExitProgram button. When the user is
finished with the program, we need to provide an obvious way for the user to terminate
the execution of the program.

For the cmdEXitProgram click event, carefully enter the code shown below.

Private Sub cndExitProgram dick()
Unl oad Me

End Sub

54  Theprogram header/declaration

Click your mouse on the Object list and select (General).

Visua Basic will display the code listing for your general program declarations.

Y our code listing should display asingle line of code. If it does not, add thelinein
manually. The next time you start up VB, the Option Explicit line will be automatically
placed in your general declarations section.

Option Explicit

This command tells Visual Basic that all variables must be explicitly declared within the
code of our program — always good programming practice.

g, Agsignment_01 - Microsoft Visual Basic [design] - [frmMain_01 [Code]]

[¢] File Edit Wiew Project Format Debug Rum Query Diagram Tools Add-Ins Window Help _|5’|5|
= ~u L . m o

B-a-5E2E F»2BA o - ) | 2 HMEFRER

I[General} j I[Declaratinns]l j

Option Explicit -

General |

We want to add a declaration of your work in this course. Thiscode MUST be included
with EVERY program you submit for agrade in this course. On the course web site,
(http://www.civil .uwaterl0o.ca/courses/Civel21/) you will find alink entitled
“Assignment Header/Declaration”. Thislink will allow you to download atext listing
(Headrer.txt) of the course declaration. Cut and paste the header text into your program.
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Y ou can then edit the generic text to correspond to your assignment as shown for this
example.

Rk Sk bk I R R R Rk Sk O kR R b R

NAME: Bob MKill op
STUDENT BLOCK: FL88A

Wat erl oo Network |D: rnckil lo@i vimai |
1D 20123456
DEPARTMENT: G vil Engineering
TEACHI NG ASSI STANT: Geoff M I burn
ASSI GNVENT: 1

QUESTI ON: Part B Problem 1
DATE: May 5, 2005

PROGRAM DESCRI PTI ON:

Pur pose:

Met hods:

I nputs:

Cut put s:

Comment s:

| declare that,

is my original

S| GNATURE

G ven a set of survey data, this program conputes
t he horizontal distance associated with the survey
instrunent and the survey rod.

The horizontal distance is conputed using equation 7.3
of Fraser, 2000

Ref : Cv.E. 125 Survey Lecture Notes (2000)
D. Fraser, p. 91

Stadi a constant (m

Stadia interval factor

Stadia interval (m

Vertical angle associated with the |line of sight

Hori zontal distance between transit and survey rod (m

None

other than listed below, this program code
wor k.

Acknow edgenent s:

Option Explicit

Thi s programm ng code was conpleted entirely by nyself. Initial difficulties
with the problemwere solved after talking to Geoff and Bob.
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6.0 Running Your Program

Save your work!

When you have completed constructing your user interface (form) and written all the
computer code associated with all anticipated events, you are ready to run your program.

In Visual Basic, pressing the F5 key will run your program.

Y our program should have displayed your main program form as shown below. The
cursor should be located in the upper most text box awaiting an entry for the stadia
constant.

w5 Assignment_01 - Microsoft Vizual Basic [run] - [frmMain_01 [Code]]

RN & Assignment #H1 (Bob McKillop) _Jof=]~: &

Stadia Constant () | —

=
g

Fr' Stadia Interval Factor (K)
Stadia Interval

Vertical Angle (degrees)

Compute Horizontal Distance |

Finished ‘
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Y ou can test your program using the following data.

C = 0.300

K = 100

S = 0.283

a = -19.75 degrees

Enter each value in the appropriate text box as shown below:

i, Azzignment #1 [Bob McKillop)

Stadia Constant ()
~tadia Interval Factor (K)

Stadia Interval

Vertical Angle (Degrees)

283

Compute Horzontal Distance

IS [=] E3

100|

-19.75

Finished
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Now, click on the cmdComputeAnswer button and let’s see what happens!

m Aszzignment #1 [Bob McKillop]

Hopefully, your program has displayed the solution in the picture box and also placed
your cursor prompt back into the Stadia Interval TextBox in order to make your next data
entry alittle more convenient. Y our program should have computed an answer of
25.35084 in the picture box.

Note that your program displayed the solution to 5 decimal places! Let’sfix our program
in order to display only 3 decimal places.

Click on the “Finished” command button and modify your code controlling the program
output as follows:

' display in PictureBox
picResults.Cls
picResults.Print "Distance= “; Round(sgHorDist, 3)

In Visua Basic, the Round function allows us to control the number of decimal places
associated with the program solution. In this case, you have instructed the program to
display the computed horizontal distance to 3 decimal places.
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Run your program again.

Y our program output should be similar to the following:

i, Azzignment #1 [Bob McKillop)

Stadia Constant ()
~tadia Interval Factor (K)

Stadia Interval

Vertical Angle (Degrees)

IS [=] E3

100

283

-19.75

Compute Horzontal Distance

IDistanl:e= 25351

Finished

Y our program should have computed an answer of 25.351 as shown in the picture box

above.
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7.0 What ToDo If Your Program Does Not Work (Debugging)

Debugging refersto the process of finding and correcting errorsin your program code.
Quite honestly, students often waste an enormous amount of time through inefficient
debugging of your code.

As you progress through the course, your code will become large and somewhat
complex. Effective debugging skillswill significantly reduce your frustration level in
this course.

Visual Basic provides numerous debugging tools to help you uncover the cause of your
program problems. These include:

1) Code Reviews
When your program is not working, this should always be your first approach. A
code review involves meticulously going through your code, line by line, looking
for any indications of aproblem. Itisusually easier to work off of a hardcopy
(printout) of your program code.

2) Setting Breakpoints

In the VB programming environment, you can instruct the program to stop
(temporarily) anywhere you want. More about thisin afew moments.

3) Viewing Data Tips

When the computer isin break mode, Visual Basic' s data tips windows can be
used to display the current value of any variable in your program. More about
this later.

4) Executing the Program (OnelLineat a Time)

When in break mode, you can instruct Visual Basic (using the F8 key) to execute
asingle line of code. After the lineis executed, you can once again check the
values of any variables that are of interest to you. By repeatedly pressing the F8
key, you can “walk through” your program execution.

5) Displaying Inter mediate Results

See page 82 of the class text for more information.

6) Watching Variables

See page 86 of the class text for more information.
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In general, errors in your program can be classified into three types:

1) Syntax Errors

Thiserror refers to grammar or punctuation errors with your code.
Missing parentheses, commas or misspelled code are common syntax
errors. In addition, somewordsin VB are reserved and cannot be used by
you as a variable name for instance.

For many syntax errors, the VB compiler will indicate an error message to
the user.

Visua Basic will use ared font to display the line of code containing an
error.

Let’sdeliberately cause a syntax error.

In order to produce a syntax error, remove the parenthesis at the end of the following line
in your code:

sgC = CSng(txtStadiaConstant. Text
Then, move the cursor off the current line of code. Visual Basic will immediately notify

you about acompileerror and indicate that a parenthesisis missing. The code window
will display the code using ared font as shown below.

7y Assignment_01 - Microsoft Visual Basic [design] - [frmMain_01 [Code]]

It] File Edit View Project Format Debug Run Query Diagram Tools Add-Ins Window Help _|5’|1||

[B-a-Fle@ s eeeo o] ) i o/ MR8 R| s,
|—_,"'“ S Com reAene, = |—_|cu-.-k = Fropeties - frat ain_T1
General | [frmMain_o1 Form =]
Dim sgWVertDeg &s Single j z
IT Din sgvertRad 4s Single Alphabetic ICategorizedl
A Ia_bl . Dim zgHorDist 4s Single (Name) FrrMain_01 B
) Appearance 1-30
[i—l _ ' S A CN L (e AutoRedraw False
sgC = CSng(txtStad}aConstant.Text BackColor |:|&HSDDDDDDF
V o sk = CSng[txtStad:.LaInt.ervalFactor.Text.] Borderstyle 5 _ Sizable
2gs = CSng{txtStadlaIntexlzval.Text] P.ssignment#l
EE EE . sgVertheyg = Cing(txtVerticalingle. Text) ClipControls e
10| ﬂ ! convert. vertical angle trssdicmo . (ControlBox True
- TR PY RS Miciosoft Visual Basic . 5 | brawiode ISElEopyIRen
|@ = ' _ Crawstyle 0 - Solid
L compute final answer & Compile: eror: Crawwidth 1
[ agHorDist = (sgK * sgd * Expected: ] 3 (sgVertRad) Enabled True
' ' FillZolor . E&HO0000000
Bl - ' display in PictureBox Fillstyle 1 - Transparent
picResults.Cls ] S Help Font Times Mew Rarns
picResults. Print "Distamn FontTransparent | True |
' ForeColor M =Hz0000012
\ mmrrn vimmsw wwmmins mnle ke slm Akaddn dmemsren ] mrrelaar

Replace the end parenthesis and your program will remove the red font.
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2) Run TimeErrors

These errors typically occur when the program attempts to perform an
illegal operation whileit is executing. For example, acommon run time
error occurs when a program attempts to divide an expression by zero.

Let’sdeliberately cause arun time error.

In order to produce arun time error, on the following line in your code, replace 180 with
zero as shown.

sgVertRad = sgVertDeg * 4 * Atn(1) /0
Run your program. Nothing will happen right away. Enter the program data and click

the compute button. When your program attempts to execute the line, arun time error is
detected by VB and displayed to you in a message box as shown.

Microzoft Yizual Basic |

Run-time error ‘11"

Division by 2ero

) | 1 = End

Press on the “Debug” button and fix your code.

3) LogicErrors

These errors occur when the program computes an incorrect solution.
These errors are due to poor code development by the programmer and
can be difficult to fix if the program development phases are not
approached in an organized manner.

Much more about this as the course progresses.
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Break Points

Break points are locations in your code where the program execution will temporarily
stop.

When your program is not working correctly, you can place breakpoints in your code to
help you identify what the program is doing at that location in your code. In this course,
you should make abundant use of breakpoints!!

In order to use a break point, you simply identify the line of code where you want to stop
the program execution. For this example, in your code window, identify the line where
printing instructions to the picture box are located. Move the cursor onto the line and
then pressthe F9 key.

Y our code window should display ared dot in the margin and highlight the entire line of
code in red as shown below.

X X 'LIIII.ILI.IIII|J|.II.I=HI R NI TRIN = NIRRT |

Dim sgWertRad Az 3ingle j =
Dim sgHorDist 4z Single Alphabstic ICategorizedI

! (Name) cmdComputeang =

' input surveyed data appearance 1-3D
=gt = CSng{txtStad:?.aConstant.Text] BackColar D&HBDDDDDDF
sgE = CSng(txtStad}aIntervalFactor.Text,:l Cancel False
sg5 = Clngltxtitadialnterval.Text) S— "
sgWertDey = Cing(txtVerticalingle,Text) Compute et

, (Causesyalidation | True

' convert wertical angle to radians Default False
sg¥ertRad = sgWVertDeg * 4 * Atni(l)] / 180 LisabledPicture | (None)

' CownPickure {Mone)

! compute final answer Draglcan (Mone)
sgHorDist = (agK * sgS * CosisgVertRad] + sgC) * Cos(sgVertRad) DragMode 0 - Marual

U Enabled True

' display in PictureBox Fonk Times Mews Rome
picReaults.Cla Height 615

[ ] picResults.Print "Distance= "; Round{sgHorDist, 3) HelpContextID |0

! Tndesx

' wove user prompt back to the stadia interwal texthox Left 240
Call txtitadialnterwval.3etFocus MaskColor |:| AHO0COCOCT

Mouseloon {Mone)

MousePointer 0 - Default
(OLEDropMode |0 - Mone
Ficture ({Mone)
Fight ToLeft False

End Zub

Private 3ub cmdExitProgram Click()
! terninate exeoution
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Now, run your program (F5).

Y our program should stop when it attempts to execute the print instruction.

#y Assignment_01 - Microsoft Visual Basic [break] - [frmMain_01 [Code]]
[;] File Edit Wiew Project Format Debug Run Query Diagram Tools Add-Ins Window Help _|5’|£|

-8 -Eledtmedm|oc|, @ o =S 2 0o

Icmd(:nmpulen.nswer - I ICIick - I

Din sgWertRad A=z 3ingle j
Dim sgHorDist As Jingle zzignment_01

o= lo |

! input surveyed data
sgC = Cing(txtitadiaConstant.Text) EE Assignment_01 {Assignm
sgK Cing(txt3tadialntervalFactor. Text) =-Z3 Farms
ags = Cing(txtitadialnterval.Text) B FrmMain_01 (frmiain_1
sgVertlheq = Cing(txtVerticaldngle.Text)

! conwvert wertical angle to radians
sgVertRad = sgWertDeg ¥ 4 * Atn(l) / 180

compute final answer
sgHorDist = (sgK * sg3 * Cos(sgVertRad) + sgC) * Cos(sgWertRad)

B
=

! dizplay in PictureBox
picResults.Cls
€ [lricResults.Print "Distance= "; Round(sgHorDist, 3)

! mwowe USer prowpt back to the stadia interwval texthox '|
»

IO [ [

When your program suspends its operation, VB goesinto Break Mode. Theword
[Break] isdisplayed in thetitle bar of the project (The word [run] used to be there).

Theline that will be executed next is highlighted in yellow. Please note: the highlighted
line has not been executed yet.

While the program execution has been paused, you can now determine the values of any
or al variables that are of interest to you. There are numerous ways to do this.
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Anintermediate window is provided below the code window. The intermediate
window can be used to instruct VB to do something. For now, we will focus on
instructing VB to print out the value of avariable, allowing usto check and seeif it isthe
value we expect it to be.

Following our example, let’slook at the value of the vertical angle after it has been
converted to radians by the program. We know the correct answer should be:

a=(- 19.75)(i) = —0.344702527.......
180

Within the intermediate window, instruct the program to print the value of a program
variable. For example:

print sgvertrad
The program should correctly display the current value of the vertical angle (radians) as

-0.3447025

If your result is different, something is wrong with your code! Debugging will be
necessary.

Din sgWertRad A=z 3ingle
Dim sgHorDist As Single

! input surveyed data

sgC = Cing(txtitadiaConstant.Text) EE Assignment_01 {Assignm
sgK = Cing(txtitadialntervalFactor.Text) Emeﬁ Forms
sg5 = Cing(txtitadialnterval.Text) Lmﬁl Frrntain_01 (FromMain_

sgVertlheq = Cing(txtVerticaldngle.Text)

! conwvert wertical angle to radians
sgVertRad = sgWertDeg * 4 * &tn(l) / 180

!
! compute final answer
sgHorDist = (sgK * =g3 * Cos(sgVertRad) + sgC) * Cos(sgWertRad)
' KN — 2l
! display in PictureBox
picResults.Cls
€| lricResults.Print "Distance= "; Round(sgHorDist, 3)
\
! mowe User prompt back to the stadia interwal texthox =
PI

Immediate =

print sgwertrad
-0.3447025
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Visual Basic also provides a feature involving DataT ips windows. Simply hover the
cursor over avariable name in the code and the current value of the variable will be
displayed as shown below.

! input surveyed data
=gl Cing (txtitadiaConstant. Text)
sgK Cing(txtitadialntervalFactor, Text)
sg5 Cing(txtitadialnterval.Text)
sgVertleg = CongtxtVerticalingle.Text) EE Assignment_01 {Assignm
| =5 Farms
! conwert wertical angle to radians L frmMain_01 {frmMain_L
sgVertRad = sgWertDeg * 4 * 4tn(l) / 180

! compute final answer

sgHorDist = (=sgK * =953 * Cos(sgVertRad) + sgC) * Cos(sgVertRad)
'
! display in PictureBox

picResults.Cls

€| IvicPesults.Print "Distance= ~; Round(sgHorDist, 3) 1 | |

L

! wowe user prowpt back to the stadia interwval texthox
Call txtStadialnterval.SetFocus

print sgwertrad 1=
-0.3447025

-

IO [ [

When debugging your program, you typically know what value should be associated with
many variables. In break mode, ssimply hover the cursor over each variable namein your
code listing and verify that the program variable has the proper value. Detecting
incorrect variable values is an essentia step in debugging programs.

Now, pressthe F5 key to instruct the program to continue executing the code.

8.0  Maoadifying Your Program (Assignment #1)

Based on what you have now learned, it is time to modify your program. Complete
Assignment #1 as listed on the course web site and submit it before the end of the lab
session.




