Microsoft Small Basic

An introduction to Programming



Chapter 1
An Introduction

Small Basic and Programming

ComputerProgramming islefined as the process creating computer software usimogramming

languages. Just like we speak and understand English or Spanish or French, computers can understand
programs written in certain languages. These are called programming languages. In the beginning there
were just a few programming languages and they were really easy to learn and comprehend. But as
computers and software became more and more sophisticated, programming languages dastyed
gathering more complex concepadong the way. As a result most dern programming languages and

their concepts are pretty challenging to grasp by a beginner. This fact has started discouraging people
from learning or attempting computer programming.

Small Basic is a programming language that is designed to make progrguextremely easy,
approachable and fun for beginngbs { Yl £t . FaA0Qa AyiSyiliAzyasaa G2
stepping stone to the amazing world of computer programming.

The Small Basic Environment
Let us start with a quick introduction the Small Basic Environment. Whgyufirst launch SmallBasic
you will see a window that looks like the following figure
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Figurel - The Small Basic Environment
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environment has several distinetementswhich are identified by numbers

TheEditor, identified by [1] is whergve will write our Small Basiprograms.When you open a sample
programor a previously saved program, it will show up on this editor. You can then modify it and save if
for later use.

Youcan also open and work with more than one program at one time. Each prograare working
with will be displayed in a separate editor. Téditor that contains th@grogramyou are currently
workingwith is called theactive editor

TheToolbar, identified by P] is used to issue commandgher to the active editoror the environmemn
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TheSurface identified by [3] is the place where #ile editor windows go.

Our First Program

Now thatyou are familiar with the Small Basic Environmewt willgo ahead and start pregmming in
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type the following line in the editor.

Text Window.WriteLine("Hello World")



This is our firsEmall Basiprogram. And ifyou havetyped it correctly,youshould see something
similar tothe figure below.

E& Small Basic =RNCN X

[] & [mport @ Undo 9
L Publish
Mew Open Save Save As Run (F3)

|- "
Untitled * 0, Operaton
TextWindow.Writeline("Hello World" )l 'i‘f‘);f
Weriteline

Writes text or number to the
text window. A new line cha-
racter will be appended to the
output, so that the next time
something is written to the
text window, it will go in a
new line.

TextWindow.
WriteLine(data)

data
The text or number to write to
Microsoft Small Basic v0.5 the text window.

Figure2 - First Program

Now thatwe have type® dzNJ yS¢ LINBIANI Y fSGQa 32 | WeanRunl y R Ndzy
our program either by clicking on tieunbutton on the toolbar or byisingthe shortcutkey, F5 orthe
keyboard. If everything goes well, our prograhouldrun with the result as showielow.

E® Ch\Users\vijayeg\AppData\Local\Temp\tmpFD27.tmp.exe.

Hello Uorld
Press any key to continue...

Figure3 - First ProgramOutput

Congratulations! Yobavejust written andrun As you typed your first program, you might

the first Small Basic prograni very small and have noticed that a popup appeared with a Ij: it -
simple program, but nevertheless a big step of items Figuredd ® ¢tKAa Aa OFEESR
towards becoming a regomputer programmelr and it helpsyou type your program faster. Yo }

Now, K SNB Qa 2dz&id 2y$§ Y2 can traverse that list by pressing the Up/Dow |

arrow keys, and when you find something yo |

we go on to create bigger programg/e have to
want, you can hit the Enter key to insert the

understand what just hgpened¢ what exactly
did we tell the computer and how did the selected item in your program.
computer know what to don the next chapter,
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can gain that understanding.
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Figure4 - Intellisense

Saving our program

If you want to close Small Basic and come back tatemork on the program you just typegou can
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information in the event of an accidental shutdp or a power failure. You can save the current
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S key while holding down the Citrl key).



Chapter 2
Understanding Our First Program

What really is a co mputer program?

A program is a set of instructions for the computer. These instructions tell the conpretgiselywhat

to do, and the computer always follows these instructions. Just like people, computers can only follow
instructions if specified in mnguage they can understand. These are called programming languages
There are very many languages that the computer can understan@aradl Basids one.

Imagine a conversation happening between you and your friend. You and your friends would use words,
organizedassentences to convey information back and forth. Similarly, programming langoagesn
collections of words that can be organized into smtes that convey information to the computer.

And programs are basically sets of sentences (sometimes just a few and sometimes many thousands)
that together make sense to both the

programmer and the computer alike. There are many languages that tbemputer
can understand Java, C++, Python, VB, etc. :ire

all powerfulmodern computer languages that

Small Basic Programs are used to develop sirtgto complex software
A typical Small Basic program consists bfiach programs.

of statements Every e of the program
represents a statement and every statement is an

instruction for the computer.Whenwe ask the computer to execute a Small Basic program, it takes the

program and reads the firstatement It understands whaveQ N5 (G NE A y Bn eficeuteddr& | y R (|
instructiond hyOS AG Q& R >wiémes E SMekbacktdthedmgkdmBrid Keads and

executes the second line. It continues to do so until it reaches the end of the program. That is when our
programfinishes




Back to Our First Program
Here is the first prograrwe wrote:

Text Window.WriteLine("Hello World")

This is a very simple program that consisterué statement Thatstatement tells the computer to write
a line of text which islello World into the Text Window.
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Write Hello World

You might havalreadynoticedthat the statement can in turn be split intemaller segmentmuch like
sentences can be split into words. In the first statement we have 3 distinct segments

a) TexWindow
b) WriteLine
c) al St fZ 22NIR

The dot, parentheses and the quotes are all punctuations that have to be placed at apggopria
positions in the statement, for the computer to understand our intent.

You might remember the black window that appeared when we ran our first program. That black
window is called th& exWindowor sometimes referred to as the ConsolEhat iswhere the result of
this program goesTextWindow, in our program, is calleahobject There are a number of such
objects available fousto use in our program We can perform several differeriperationson these
objects 2 SQ@S | f KBWrikkBneaErafidRin our program. You might also have noticed that
the WriteLineoperation is followed byello
World inside quotes. This text is passed as inp
to the WriteLine operationwhich it then prints
out to the user. This is called arput to the
operation. Some operations take one or more
inputsg KAt S 20KSNAR R2y Qi

Punctuations such as quotes, spaces and
parenthess are very important in a computer
program. Based on their position and count,

they can change the meaning of what is bein }
expressed.

Our Second Program
Now that you have understooour ¥ A N& ( LINE 3 NJ Y Xmake & tariar bygdgingsokeS | R | Y R
colors.

Text Window.ForegroundColor = "Yellow"
Text Window.WriteLine("Hello World")



Run {F5)

[ Textwindow. ForegroundColor = "vellow"
TextWindow.Writeline("Hello World™) TextWindow

The TextWindow provides
text-related input and output
functionalities. For example

| using this class. it is possible
number to and from the text-

Figure5 - Adding Colors
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TexWindow, but this time it prints it out in yellow instead of the gray that it did earlier.

BN C\Users\wijayegidppDatailocal\Temph\tmpd/4Ftmp.exe
Hello World

Press any key to continue. ..

Figure6 - Hello World in Yellow

Notice the new statement we added to our original program. It uses a new WwordgroundColor

which weequated toa value oft , St Ty & ¢ v & agsyeediS St { RoegrouddZolor.

Now, the differencebetween ForegroundCol@nd the operation WriteLings that ForegroundColor did
not take anyinputs nor did it need anyparenthesis. Instead it veafollowed by arequals tosymbol and

a word. We define ForegroundColor aBrapertyof TexWindow. Here is a list of values that are valid
for the ForegroundColor property. TRG LI I OA y 3  ane dbtheleand see the\réslisR 2 YV Q
forget the quotes, they areequired punctuations

Black
Blue
Cyan
Gray
Green
Magenta
Red
White



Yellow
DarkBlue
DarkCyan
DarkGray
DarkGreen
DarkMagenta
DarkRed
DarkYellow



Chapter 3
Introducing Variables

Using Variables in our program
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Text Window.Write("Enter your Name: ")
name = Text Window.Read()
Text Window.WriteLine("Hello " + name)

Q)¢
(s}
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BN ChUsers\vijayeg\App

Enter your Name:

Figure7 - Ask the user's name
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BN ChUsers\wijayegiApp

Enter your Name: Uijave

Hello Uijave
Press any key to continue. ..

Figure8 - A Warm Hello
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name and the computewill say Hello with that name.

Analysis of the program
In the program you just ran, the line that might have caught your attention is this:

name = Text Window.Read()

Read(Jooks just likewWriteLing), but with no inputs.It is an operation and basicallytélls the computer
to wait for the user to type in something and hit the ENTER Kince the user hits the ENTER key, it
takes what the user has typed and returns it to the progrdrhe interesting point is that whatever the
user had typed isow stored inavariablecalledname Avariableis defined as a place where you can
store values temporarily and use them later. In the line aboaeewas used to store the name of the
user.

The next line is also interesting:
Text Window.WriteLine("Hello " + na me)

This is the place where we use the value stored g

our variablepame. We take the value iname Write, just likeWriteLineis another operation
FYR FLIWSYR AdG G2 al St USSR OARICENOIERTIR AN
TextWindow. something to the ConsoleWindow but allows

succeeding text to be on the same line as the
Once a variable is set, you can reuse it any current text.

number of times. For example, you can do the
following:

TextWindow.Write("Enter your Name: ")

name = TextWindow.Read()

TextWindow.Write("Hello " + name +". ")
TextWindow.WriteLine("How are you doing " + name + "?")

z
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BN ChUsers\wijayeg\App

Enter your Name: Uijave
Hello Uijaye. How are wyou doing Uijave?
Press any key to continue...

Figure9 - Reusing a Variable

Rules for naming Variables
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rules and some really good guidelines for naming these variables. They are:

1. The name should start with a letter and should oollide with any of the keywords likg for,
then, etc.

2. A name can contain any combination of letters, digits and underscores.

3. ltis useful to name variables meaningfudlgince variables can be as long as you want, use
variable names to describe thientent.

Playing with Numbers

2 SQ@S 2dzal aSSy K2 gstoke thdnadd ofthedmseS Inghe ekt few prdgy@msii 2

68Qft 488 K2g 68 OFy aG2NB FyR Y| VakdalysihpleS y dzy o S NE
program:

numberl = 10

number2=2 0

number3 = numberl + number2
Text Window.WriteLine(number3)
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BN Ch\Users\wijayeg\App

38
Press any key to continue...

Figurel0- Adding Two Numbers
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the variablenumberlwith a value of 10. And in Notice that the numbers g6Q U K| @S [jdzz U

iKS a802yR f AyStaradle dzQ around them. Forumbers, gotes are not
number2with a value of 20. In the third line, ysosaal Neo . 2dz ¥y SSREIAZZUS

& 2 dzQ NJB nuinbe® angnBmber2and then using text.




assigning the result of that toumber3. So, in this caseumber3will have a value of 30. And that is
what we printed out to thelextWindow.

b2éz fS3GQ4 YamBligHfypandiséelthé redd® 3

numberl = 10

number2 = 20

number3 = numberl * number2
Text Window.WriteLine(number3)

The program above will multipyumberlwith number2and store the result imumber3. And you can
see in the result of that program below

EX ChUsers\wvijayeghApp

280
Press any key to continue. ..

Figurell- Multiplying Two Numbers

Similarly, you can subtract or divide numbers. Here is the subtraction:
number3 = numberl - number2
YR GKS aevyozf TFT2NJ RAGAAAZ2Y A& WkQd ¢KS LINRIAILY 6
number3 = numberl/ number2

And the result of this division would be:

EX ChUsers\wijayeghApp

A.5
Press any key to continue. ..

Figurel2 - Dividing Two Numbers

A Simple Temperature Converter
C2NJ G6KS ySEUG LINE3INF Y—6S dicdnvedzabrentiek SmperatiNes trCelsius
temperatures.
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operation that lets us read numbers from the user and thataztWindow.ReadNumber

Text Window.Write("Enter temperature in Fahrenheit: ")
fahr = Text Window.ReadNumber()

Once we have the Fahrenheit temperature stored in a variable, we can convert it to Celsius like this:
cels ius =5 * (fahr - 32)/9

The parentheses tell the computer to calculate fhbr ¢ 32 part first and then process the reshNow
all we have to do is print the result out to the user. Putting it all together, we get this program:

Text Window.Write("Enter temperature in Fahrenheit: ")

fahr= Text Window.ReadNumber()

celsius = 5 * (fahr - 32)/9

Text Window.WriteLine("Temperature i n Cel siusis " + celsius)

And the result of this program would be:

EX ChUsers\wijayeg\App

Enter temperature in Fahrenheit: 77
Temperature in Celcius is 25

Press any key to continue...

Figurel3- Temperature Conversion



Chapter 4
Conditions and Branching
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could sayGood Morning Worldpr Good Evening Worldepending on the time of the day? For our next
LINEANF YI 6SQf f Y GdobEMothikKgONoMiRthe tiddelis@atlerdhar12PM; ar@ood
Eveningf the time is later than 12PM.

If (Clock.Hour < 12) Then

Text Window.WriteLine("Good Morning World")
EndIf
| f (Clock.Hour >= 12) Then

Text Window.WriteLine("Good Evening World")
EndIf

53LISYRAYI 2y ¢KSY @82dz NHzy GKS LINRPINI Y @2dzQf ¢

EX D\SmallBasicDoc\temphoutput.exe C=A0OT X

Good Morning VWorld
Press any key to continue...

Figurel4 - Good Morning World
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X D:\SmallBasicDoc\temphoutput.

Good Evening UWorld
Press any key to continue...

Figurel5- Good Evening World

[ SGQa FylftelsS GKS FANRG GKNBS f oy hatthi@lifie tellkii®e LINE 3 NI
computer that if the Clock.Hour is lesser than 12,

LINR y U 2 dzi é_‘ D22R a2 N A In Small Basic, you can use @leckobject to
ThenandEndlfare special words that are access the current date and time. It also
understood by the computer when the program i provides you a bunch of properties that allow
run. The wordf is always followed bg condition, you to get the current Day, Month, Year, Hou |

which in this case i€{ock.Hour < 12) Remember Minutes, Seconds separately.
that the parentheses are necessary for the
computer to understand your intentions. The
condition is followed byhen and the actual operation to execute. And after the operation cofed|f
This tells the computer that the conditional execution is over.

Between thethen and theEndlIf there could be more than one operation and the computer will execute
them all if the condition is validFor example, you could write something like this:

If (Clock.Hour < 12) Then

Text Window.Write("Good Morning. ")

Text Window.WriteLine("How was breakfast?")
EndIf

Else

In the program at the start of this chapter, ymight have noticed that the second condition is kind of

redundant. TheClock.HouvalueO2 dzf R SAGKSNJ 6S fS&da GKIFIY MH 2N y2i
second check. At times like this, we can shorten theifwiben..endif statements to be just one by

using a new wordglse

If we were to rewrite that program usingse, this is howit will look:

If (Clock.Hour < 12) Then

Text Window.WriteLine("Good Morning World")
Else

Text Window.WriteLine("Good Evening World")
EndIf



And this program will do exactly the same as the other one, which brings us to a very important lesson
in computerprogramming:

In programming, there usually are many ways of doing the same.tlagnetimes one way

makes more sense than the other way. The choice is left to the programmer. As you write more
LINEANI Y& FyR 3ISi Y2NB SéthdSeNiffedeyit@bnRiguestadddp®it f & G F N
advantages and disadvantages.

Indentation

In all the examples you can see how the statements betwgdfiseand Endlfare indented. This

indentation is not necessary. The computer will understand the program just fine without them.
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considered as a good practice to indéimé statements between such blocks.

Even or Odd
Now that we have théf..Then..Else.Endd G I G SYSyYy G Ay 2dz2NJ 613 2F GNRO14&Z
IABSY | ydzYoSNE gAff are AF AdQa SOSYy 2NJ 2RR®

Text Window.Write("Enter a number: ")
num = Text Window.ReadNumber()
remainder = Math.Remainder(num, 2)
If (remainder = 0) Then

Text Window.WriteLine("The number is Even")
Else

Text Window.WriteLine("The number is Odd")
EndIf
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EX D\SmallBasicDoc\temphoutput.exe =00 X

Enter a number: 32485
The number iz Odd
Press any key to continue...

Figurel6- Even or Odd

Ly (KAa LINdEddneddanbthegrewigefiloperation,Math.Remainder And yes, as you
already might have figured outjath.Remaindemwill divide the first number by the second number and
then give back the remainder.



Branching

Remember, in thesecond chapter you learned that the computer processes a program one statement at
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computer jump to another statementoutof order. K& G 1S + t221 +td (GKS ySE

i=1
start:
Text Window.WriteLine(i)
i=i+1
If (i < 25) Then
Goto start
Endlf

EX D\SmallBasicDoc\temphoutput.exe C=rol X

Press any key to continue...

Figurel7 - Using Goto

In the program above, we assigned a value of 1 to the variabdd then we added mew statement
which ends in a colon (3)

start:

This is called Ebel Labels are like bookmarks that the computer understanttsu can name the
bookmark anything andoy can add as many labels as you want in your program, as long as they are all
uniquely named.

Another interesting statement here is:

i=i+1



This just tells the computer to add 1 to the variab#nd assign it back o So if the value dfwas 1
before this statement, it will be 2 after this statement is run.

And finally,

If (i < 25) Then
Goto start
Endlf

This is the part that tells the computer that if the valud ©f less than 25, start executing statements
from the bookmarlstart.

Endless execution

Using theGoto statement you can make the computer repeat something any nurnolbémes. For
example, you can take the Even or Odd program and modify it like below, and the program will run for
ever. You can stop the program lgjickingon the Close (X) button on the top right corner of the

window.

begin:
Text Window.Write("Enter  a number: ")
num = Text Window.ReadNumber()
remainder = Math.Remainder(num, 2)
If (remainder = 0) Then
Text Window.WriteLine("The number is Even")
Else
Text Window.WriteLine("The number is Odd")
EndIf
Goto begin

EX D\SmallBasicDoc\temphoutput.exe C=AfCl X

0dd

r: 3382890

Even
Enter a numher:

Figurel8- Even or Odd running endlessly



Chapter 5

Loops
For Loop
[ SGQa GF1S I LINBIANIY 6S gNRGS Ay GKS LINB@A2dza OKI
i=1
start:
Text Window.WriteLine(i)
i=i+1
If (i < 25) Then
Goto start
EndIf

This program prints out numbers from 1 to 24 in order. Phigess of incrementing a variable is very
common in programming that programming languages usually provide an easier method of doing this.
The above program is equivalent to the program below:

Fori=1To 24
Text Window.WriteLine(i)
EndFor



And the aitput is:

EX D\SmallBasicDoc\temphoutput.exe C=AfCL X

Press any key to continue...

Figurel9 - Using the For Loop
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the 8 line program! Remember earlier we said that there are usually several wadgigfthe same
thing? This is a great example.

For..EndFors, in programming terms, called@op. It allows you to take a variablgive it an initial and
an end value and let the computer incremehe variable for you Every time the computer inaments
the variable, it runs the statements betweé&orand EndFor

Butif you wanted the variable to be incremented by 2 instead qflike say, you wanted to print out all
the odd numbers between 1 and 24, you can use the loop to do that too.

Fori=1 To24 Step?2
Text Window.WriteLine(i)
EndFor

EX D\SmallBasicDoc\temphoutput.exe =00l X

Press any key to continue...

Figure20 - Just the Odd Numbers

g2



TheStep 2part of theForstatement tells the computer to increment the valueiddy 2 instead of the
usual 1. By usingtepyou can specify anyénement that you want.You can even specify a negative
value for the step and make the computer count backwards, like in the example below:

Fori=10To 1 Step -1
Text Window.WriteLine(i)
EndFor

ress any key to continue...

Figure21 - Counting Backwards

While Loop

TheWnhile loop is yet another looping method, that is useful especially when the loop count is not

known ahead of time. Whereas a For loop runs for aga#ned number of times, the While loop runs

dzy At | 3IAGSY O2yRAGAZ2Y Aa (NUzSO Ly GKS SEI YLX S
than 1.

number = 100

While (number > 1)
Text Window.WriteLine(number)
number = number / 2

EndWhile

Press any key to continue...

Figure22 - Halving Loop

In the program above, we assign the value 108umberand run the while loop as long as number is
greater than 1. Inside the loop, we print oliet number and then we divide it by two, effectively

halving it. And as expected, the output of the program is numbers that are progressively getting halved
one after another.
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continue the loop or quit.
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instance, the program above can be rewritten as follows, without affecting the end result.

number = 100

startLabel:

Text Window.WriteLine(number)
number = number / 2

If (number > 1) Then
Goto startLabel
EndIf

In fact, the computer internally rewrites every
While loop into statements that use If..Then

along with one or more Goto statements.




Chapter 6

Beginning Graphics

{2 FENIAY |t 2 dzNTeSWihdyw i ekphid thedibdamshitalsni teSmallmB Ssic
fly3dz 3So | 26 SOHSNE {YIFftf .F&aA0 02YSa 6A0GK | LB2sS
exploring in this chapter.

Introducing GraphicsWindow
Just like we ha@'exWindow that allowed us to work with Teahd Numbers, Small Basic also provides
aGraphicsWindowi Kl & ¢S OFly dza&S (2 RN} ¢ GKAY3IAD [ SG§Qa oS

GraphicsWindow.Show()
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button on the top right corner.



0 ‘| SmallBasic Graphics Window

Figure23- An empty Graphics Window

Setting up the Graphics Window
The graphics window allows you to customize its appearance to your desire. You can change the title,
GKS ol O13INRBdzyR YR AGa aAiil S dogetfadiliavith tBe2windo®w.S R | y R

GraphicsWindow.BackgroundColor = "SteelBlue"
GraphicsWindow.Title = "My Graphics Window"
GraphicsWindow.Width = 320
GraphicsWindow.Height = 200
GraphicsWindow.Show()
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appearance.

[ My Graphics Windo |

Figure24 - A Custom Graphics Window

Drawing Lines
Once we have the GraphicsWindow up, we can draw shapes, text and.@ved (i dzZNB & 2y A G @ [ ¢
RN} 6Ay3 82YS aAYLES akhLSaoe |1 SNBQa | LINRINIY GKI

GraphicsWindow.Width = 200
GraphicsWindow.Height = 200
GraphicsWindow.DrawLine(10, 10, 100, 100)
GraphicsWindow.DrawLine(10, 10 0, 100, 10)

Figure25 ¢ Cris€ross

The first two lines of the program setup the
window and the next two lines draw the crisscros
lines. The first two numbers that follolrawLine
specify the starting x and y @dinates and tie
other two specify the ending x and y-oedinates.
The interesting thing with computer graphics is

Instead of using names forloos you can use
the web color notation (#RRGGBB). For
example, #FF0000 denotes Red, #FFFFOQO0 fc

L, Stt26 YR a2 2y o 2 SQOf f
colors in [TODO Colors chapter]




that the coordinates (00) start at the top left corner of the windown Effect, in the ceordinate space
the window is considered to be on thé®2juadrant.

o= SmallBasic Graphics ...

Figure26 - The ceordinate map
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shown in the program below.

GraphicsWindow.Width = 200
GraphicsWindow.Height = 200
GraphicsWindow.PenColor = "Green"
GraphicsWindow.DrawLine(10, 10, 100, 100)
GraphicsWindow.PenColor = "Gold"
GraphicsWindow.DrawLine(10, 100, 100, 10)

Figure27 - Changing Line Color

b2¢x tSiQa Y2RATE GKS &A1 S G220 Ly G4KS LINRPINIY o
default which is 1.

GraphicsWindow.Width = 200
GraphicsWindow.Height = 200
GraphicsWindow.P enWidth = 10
GraphicsWindow.PenColor = "Green"
GraphicsWindow.DrawLine(10, 10, 100, 100)



GraphicsWindow.PenColor = "Gold"
GraphicsWindow.DrawLine(10, 100, 100, 10)

Figure28 - Thick Colorful Lines

PenWidthand PenColomodify thepen with which these lines are drawn. They not only affect lines but
also any shape that is drawn after the properties are updated.

By using the looping statements we learned in the previous chapters, we can easily write a program that
draws multiple lirs with increasing pen thickness.

GraphicsWindow.BackgroundColor = "Black"
GraphicsWindow.Width = 200
GraphicsWindow.Height = 160
GraphicsWindow.PenColor = "Blue”

Fori=1To 10
GraphicsWindow.PenWidth = i
GraphicsWindow.DrawLine(20, i * 15, 1 80,i* 15)
endfor

Figure29 - Multiple Pen Widths

The interesting part of this program is the loop, whereineeasethe PenWidthevery time the loop is
run and then draw a new line under the old one.



Drawing and Filling Shapes

When t comes to drawing shapes, there are usually two types of operations for every shape. They are
Drawoperations andrilloperations. Draw operations draw the outline of the shajgeng a pen, an#ill
operationspaint the shape using a brush. For exaniplthe program below, there are two rectangles,
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GraphicsWindow.Width = 400
GraphicsWindow.Height = 300

GraphicsWindow.PenColor = "Red"
GraphicsWindow.DrawRectangle(20, 20, 3 00, 60)

GraphicsWindow.BrushColor = "Green"
GraphicsWindow.FillRectangle(60, 100, 300, 60)
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Figure30 Drawing and Filling

To draw or fill a rectangle, you need four numbers. The first two numbers represent the Xand Y
ordinates for the top left corner of the rectangle. The third number specifies the width of the rectangle
while the fourth specifies its height. In fact, the same applies for drawing and filling ellipses, as shown in
the program below.

GraphicsWindow. Width = 400
GraphicsWindow.Height = 300

GraphicsWindow.PenColor = "Red"
GraphicsWindow.DrawEllipse(20, 20, 300, 60)

GraphicsWindow.BrushColor = "Green"



GraphicsWindow.FillEllipse(60, 100, 300, 60)
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Figure31- Drawing and Fillig Ellipses

Ellipses are just a general case of circles. If you want to draw circles, you would have to specify the same
width and height.

GraphicsWindow.Width = 400
GraphicsWindow.Height = 300

GraphicsWindow.PenColor = "Red"
GraphicsWindow.DrawEllipse(20 , 20, 100, 100)

GraphicsWindow.BrushColor = "Green"
GraphicsWindow.FillEllipse(100, 100, 100, 100)



—
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Figure32¢ Circles



Chapter7

Fun with Shapes
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cool looking programs.

Rectangalore
Here we draw multiple rectangles in a loop, with increasing size.

GraphicsWindow.BackgroundColor = "Black"
GraphicsWindow.PenColor = "LightBlue"
GraphicsWindow.Width =2 00
GraphicsWindow.Height = 200

Fori=1To 100 Step 5
GraphicsWindow.DrawRectangle(100 - i,100 - i,i*2,i*2)
EndFor



Figure33- Rectangalore

Circtacular
A variant of the previous program, draws circles instead of squares.

GraphicsWindow.BackgroundColor = "Black"
GraphicsWindow.PenColor = "LightGreen"
GraphicsWindow.Width = 200
GraphicsWindow.Height = 200

Fori=1To 100 Step 5
GraphicsWindow.DrawEllipse(100 - 1,100 - i,i*2,i*2)
EndFor
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Figure34 ¢ Circtacular

Randomize

This program uses the operation GraphicsWinds@tRandomColdo set random colors for the brush
and then uses MatletRandomNumbebp set the x and y cordinates for the circles. These two
operations can be combined in interesting ways to create interesting programs that give different
results each time they are run.



GraphicsWindow.BackgroundColor = "Black"
Fori=1 To 1000
GraphicsWindow.BrushColor = GraphicsWindow.GetRandomColor()
x = Math.GetRandomNumber(640)
y = Math.GetRandomNumber(480)
GraphicsWindow.FillEllipse(x, y, 10, 10)
EndFor

¥ ‘| SmallBasic Graphics Window
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Figure35¢ Randomize

Fractals

The followingprogram draws a simple triangle fractal using random numbers. A fractal is a geometric
shape that can be subdivided into parts, each of which resembles the parent shape accurately. In this
case, the program draws hundreds of triangles each of whichmieless its parent triangle. And since

the program runs for a few seconds, you can actually see the triangles forming slowly from mere dots.
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GraphicsWindow.B ackgroundColor = "Black"
x =100
y =100

Fori=1To 100000
r = Math.GetRandomNumber(3)

I YR



ux = 150

uy =30

If (r =1) then
ux = 30
uy = 1000

EndIf

If (r =2) Then
ux = 1000
uy = 1000

EndIf

X=(X+ux)/2
y=(y+uy)/2

GraphicsWindow. SetPixel (x,y, "LightGreen" )
EndFor

o | SmallBasic Graphics Window

Figure36 - Triangle Fractal

If you want to really see the dots slowly forming the fractal, you can introduce a delay in the loop by
using theProgram.Dday operation. This operatiortakes in a number that specifies in milliseconds, how
f2y3 G2 RStle&o | SNBQa GKS Y2RAFTASR LINPINI YI HAGK



GraphicsWindow.BackgroundColor = "Black"
x =100
y =100

Fori=1 To 100000
r = Math.GetRandomNumber(3)
ux = 150
uy =30
If (r = 1) then
ux = 30
uy = 1000
EndIf

If (r =2) Then
ux = 1000
uy = 1000

EndIf

X=(X+ux)/2
y=(y+uy)/2

GraphicsWindow. SetPixel (X, Y, "LightGreen" )
Program.Delay(2)
EndFor
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your taste.

Another modification you can make to this program is to replace the following line:
GraphicsWindow.SetPixel (X, y, "Li ghtGreen" )

with

color = GraphicsWindow.GetRandomCaolor()
GraphicsWindow.SetPixel (x, y, color )

This change will make the program draw the pixels of the triangle using random colors.

at 26 SN



Chapter8

Turtle Graphics

Logo

In the 1970s, there was a very simple but powerful programming language, called Logo that was used by
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Forward, Turn Right, Turn Ledtc. Using the Turtle, people were able to draw interesting shapes on the
screen. This made the language immediately accessible and appealing to people of all ages, and was
largelyresponsible for its wild popularity in the 1980s.
Small Basic comes withTarrtle object with many commands that can be called from within Small Basic
LINE AN Y& @ Ly GKA&a OKFLIWISNE ¢6SQff dzaS GKS ¢dzNILif S
The Turtle
To begin withwe need to make the Turtle visible on the screen. This can be achieved by a simple one
line program.
Turtle.Show()
2 KSYy @2dz NMzy GKA& LINBPANIXY &2dzQft y20A0S | 6KAGS ¢

chapter, except this one has a Turtlehe center. It is this Turtle that is going to follow our instructions
and draw whatever we asKk it to.
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Figure37 - Turtle is visible

Moving and Drawing

One of the instructions that the Turtle understandd/ieve. This operatioiakes a number as input.

CKA& ydzYoSNJ G6Sfta GKS ¢dzNIifS K2g FIN (2 Y20So {1
100 pixels.

Turtle.Move(100)

When you run this program, you can actually see
the turtle move slowly a 100 pixels upwards. As
Y2@0Sasx &2dzQfft faz y2
it. When the Turtle has finishedoving, the

result will look something like the figure below.

When using operations on the Turtle, it is not
necessary to call Show(). The Turtle will be
automatically made visible whenever any

Turtle operation is performed.
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Figure38- Move a hundred pixels

Drawing a Square

A square has four sides, two vertical and two horizontal. In order to draw a square we need to be able

to make theTurtle draw a line, turn right and draw another line and continue this until all four sides are
FAYAAKSRO® LF ¢S GNIyatliSR KA&a G2 I LINRPINIYI KS

Turtle.Move(100)
Turtle. TurnRight()
Turtle.Move(100)
Turtle. TurnRight()
Turtle.Move(100 )
Turtle. TurnRight()
Turtle.Move(100)
Turtle. TurnRight()

When you run this program, you can see the Turtle drawing a square, one line at a time, and the result
looks like the figure below.
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Figure39- Turtle drawing a square
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we take the program above and modify it to use fe..EndFoff 2 2 LJx ¢S Qf f Sy R dzLJ A (K
program.

Fori=1To4
Turtle.Move(100)
Turtle. TurnRight()

EndFor

Changing Colors

The Turtle draws on the exact same GraphicsWindow that we saw in the previous chapter. This means
that all theoperations that we learned in the previous chapter are still valid here. For instance, the
following program will draw the square with each side in a different color.

Fori=1To4
GraphicsWindow.PenColor = GraphicsWindow.GetRandomColor()
Turtle.Move (100)
Turtle. TurnRight()

EndFor
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Figure40 - Changing Colors

Drawing more complex shapes

The Turtle, in addition to th&urnRightand TurnLeftoperations, has durnoperation. Thi®peration
takes one input which specifies tiamgle of rotation. Using thigperation it is possible to draw any
sided polygon. The following prograimaws a hexagon (a ssided polygon).

Fori=1To6
Turtle.Move(100)
Turtle.Turn(60)

EndFor

Try this program out to see if it really drawbexagon. Observe that since the angle between the sides
is 60 degrees, we usaurn(60) For such a polygon, whose sides are all equal, the angle between the
sides can be easily obtained by dividing 360 by the number of sides. Armed with this infaraeratio
using variables, we can write a pretty generic program that can draw any sided polygon.

sides =12

length = 400 / sides
angle = 360 / sides

Fori=1 To sides



Turtle.Move(length)
Turtle.Turn(angle)
EndFor

Using this program, you can draw any polygon by just modifyingittesvariable. Putting 4 here
would give us the Square we started witRAutting a sufficiently large value, say 50 would make the
result indistinguishable from a circle.
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Figure41- Drawing a 12 sided polygon

Using the technigue we just learned, we can make the Turtle draw multiplesc@aleh time with a little
shift resulting in an interesting output.

sides = 50
length = 400 / sides
angle = 360 / sides

Turtle.Speed =9

Forj=1To 20
Fori=1 To sides
Turtle.Move(length)
Turtle.Turn(angle)
EndFor
Turtle.Turn(18)



EndFor

The program above has tw€or..EndFofoops,

one within the other. Théner loop (=1 to In the program above, we have made the Tui flé
side$ is similar to the polygon program and is go faster by setting the Speed to 9. You can set
responsible for drawing a circle. The outer lopp R T oIeIo T WA R VA ] L AR (el ORI+
= 1to 20) isresponsible for turning the Turtle by & make the Turtle go as fast as you want.

small bit for every circle that is drawn. This tells
the Turtle to draw 20 ctles. When put together,
this program results in a very interesting pattern, like the one shown below.

Figure42- Going in circles

Moving Around

You can make the turtle not draw by calling fdenUpoperation. This allows ydo move the turtle to

anywhere on the screen without drawing a line. CalRegDownwill make the turtle draw again. This

Oty 68 dzaASR (G2 384 a2Y8 AyGiSNBalGAy3 STFF800as tA1S
draw a dotted line polygo.

sides = 6

length = 400 / sides
angle = 360 / sides



