Programming Basics

CS 301J Xiaoyu Zhang, CSUSM

Readings and References

* Reading
* Fluency with Information Technology
— Chapter 18, Fundamental Concepts Expressed in
JavaScript
* Other References

— Games and Puzzles

— Thomas Jefferson National Accelerator Facility, Office
of Science Education

— http://education.jlab.org/indexpages/elementgames.html
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The Plan

We will learn JavaScript over the next few lectures
— JavaScript is used with HTML in Web pages
— JavaScript is a contemporary programming language --

we will learn only its basics

You will program in a text editor and run your
program with your browser

JavaScript is a way to make HTML “dynamic”
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Begin with HTML

+ Basic HTML is static

« the contents of the file are
d|3p|ayed as g|ven File  Edit \jleu\l Favorites Iools.\ ﬂeh:.l_j | :,
<htm|> GBEd( Ml > I \ﬂ @ __ll|/' Search
Address Iﬁ:l http:..".."wu\".i\'.cs.washingmnj Go |Links »
<head> Google - | ~leps > & -
<title>Simple A</title> El
</head> What is 2.0 + 2.07
<body>
— Whatis 2.0 + 2.0?
</body>
</html> d
éiDone ,_,_,_,_,_|° Internet v
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JavaScript Needs HTML

» JavaScript must be surrounded by <script> tags in a Web
page ...

» Script tags can be used anywhere where
white space is OK, so use them as needed

<htmI><head>
<title>Simple B</title>

</head>

<body>

What is 2.0 + 2.0? <script type="text/javascript">
Your Javascript code goes here

</script>

</body> </html>
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Browsers Process JS

* When the browser comes to JavaScript, it
processes it immediately

My Test Pa a0l x
<html><head> ‘ File: Edit View Favorites Tools Help !
<title>SimpIe B</title> J.D.ddress l@ esktoplZeropage.html ;i & Go | H_lnks »n
</head> | emeek - = - @ [E] A Qoearch
<body> -
What is 2.0 + 2.0? Whatis 2.0+ 2.07 e
<script type="text/javascript"> x|
alert(2.0+2.0);
</script>

</body> </html>
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JS Can Build Pages

« JavaScript can add to a page using
the document.write command ...

<html><head>

<title>Simple B</title>
</head>

<body>

The sum 2.0 + 2.0 equals
<script type="text/javascript">
document.write(2.0+2.0);
</script>

</body> </html>
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JavaScript is Cool

» JavaScript has many slick

applications so it's worth P— G
taking a few weeks to o S—
learn it Isifersonta - ]
— We move on now to p— 2222 2

the basics, Fuazles
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Variables in Real Life

» A variable is a "container" for information you want to store

— The name of the variable stays the same, but the value
associated with that name can change

— That’s why it's called a “variable”!

Variable Name Current Value Previous values
U.S President George W. Bush Bill Clinton

Day of the week Monday Sunday

Credit Card Balance $1000 $1200
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Variables In Programming

» Program variables have names and values

— Names (also called identifiers)

« generally start with a letter and can contain letters, numbers, and
underscore characters “_”

* Names are case sensitive a A
— Values
« can be numbers, strings, boolean, etc
— 2.4, 100, “hello world”, true, false, ...
» change as the program executes

Variable Name Current Value Previous values
US_President “George W. Bush” | “Bill Clinton”
DayoftheWeek “Monday” “Sunday”
Balance 1000 1200
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JavaScript Variables

<htm|>

<head>

<title>Simple C</title>

<script type="text/javascript">

var greeting = "Hello World!";

var GPA = 3.9;

</script>

</head>

<body>

<script type="text/javascript">
document.writeln("<p>"+greeting+"<\/p>");
document.writeln("<p>My current GPA is "+GPA+".<\/p>");
</script>

</body>
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Assignment

» Format: <variable> = <expression>
— Example: SecondsPerDay =24 * 60 * 60;

— value of the variable on the left is changed
to have the new value of expression on right

— read “=" as “is assigned” “becomes” “gets”
— right-to-left value flow
* total = total + 4;
» A Statement Terminator: semicolon (;) used in
JavaScript
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Expressions

» The right-hand side of an assignment statement
can be any valid expression

» Expressions are “formulas” saying how to
manipulate existing values to compute new values
— balance = balance - transaction;
— seconds = 60*minutes;

— message = "Status code is " + codeValue;
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Operators

» Use operators to build expressions
— Numeric operators
e + - */ mean add, subtract, multiply, divide
— String operator
* + means concatenate strings
— Relational operators

e <<= ==I|=>=>mean less than, less than or equal to, equal
to, not equal to, greater than or equal to, greater than

— Boolean operators
* && || ! mean and, or, not
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Overloading Plus

 The + can be used to add numbers or join strings
(concatenate)
«5+5 10
«"a"+"p" +"c" "abc®
+'5'+'5" 55
— The operand type determines the operation
— Combine a number and string???
*+5+'5" '55
« Rule: With an operand of each type, convert number to
string, concatenate
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First JS Program, Revisited

* Rewrite earlier code with new concepts

« <html><head><title>My Test Page</title></head>

<body> The sum 2.0 + 2.0 equals
<script language="JavaScript">
var anumber = 2.0, another, answer;
another = 2.0;
answer = anumber + another;
document.write(answer);
</script>

</body>

</html>
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Conditional

« Conditionals test if an expression is true or not

— General form ...
if (<Boolean expression >)
<Then statement >;
— For example
if (day == "Friday")
evening_plan = "party";
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If-Then-Else

» Branch both ways with If-Then-Else
if (<Boolean expression >)
<Then statement >;
else
<Else Statement >;

« Example
if (age >= 21)
drinking = "yes";
else
drinking = "no";
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Nested if/else Statements

if (age >=18) {

voting = "yes";
if (age >=21)
drinking = "yes";
else
drinking = "no";
}
else {
voting = "yes";
drinking = "no";
}
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e Sample
JavaScript

computation to
figure the cost
of espresso
drinks.
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Practice, practice, practice

» Write a simple web page with a simple script like
the ones here
— Save it to disk
— Open the web page with your browser

— Does it look like what you expected?
« Edit, save, reload
« Edit, save, reload
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