
Tecnologia e Applicazioni 
Internet 2010/11

Matteo Vaccari
http://matteo.vaccari.name/

matteo.vaccari@uninsubria.it

Lezione 6 - JavaScript

1mercoledì 27 aprile 2011



A simple demo
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<script type="text/javascript" charset="utf-8">
  function factorial(n) {
    if (n == 0)
      return 1;
    else 
      return n * factorial(n-1);
  }
  ...
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  function table_row(cell0, cell1, cell2) {
    return "<tr><td>" + cell0 + "</td>" +
               "<td>" + cell1 + "</td>" +
               "<td>" + cell2 + "</td></tr>";
  }
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  document.write("<table>")
  for (i=0; i<30; i++) {
    document.write(table_row(i + "!", "=", factorial(i)));
  }
  document.write("</table>")
</script>
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<script type="text/javascript" charset="utf-8">
  function factorial(n) {
    if (n == 0)
      return 1;
    else 
      return n * factorial(n-1);
  }
  
  function table_row(cell0, cell1, cell2) {
    return "<tr><td>" + cell0 + "</td>" +
               "<td>" + cell1 + "</td>" +
               "<td>" + cell2 + "</td></tr>";
  }

  document.write("<table>")
  for (i=0; i<30; i++) {
    document.write(table_row(i + "!", "=", factorial(i)));
  }
  document.write("</table>")
</script>
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      var an_object = {};

      an_object.foo = "bar";
      an_object["pi"] = 3.14159;

      this.assertEquals("bar",   an_object.foo);
      this.assertEquals("bar",   an_object["foo"]);
      this.assertEquals(3.14159, an_object.pi);

JavaScript objects are 
maps
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Functions
function square(x) {      // a named function
  return x*x;
}

var cube = function(x) {  // a function literal
  return x*x*x;
}

// they can be used in the same way
this.assertEquals(9, square(3));
this.assertEquals(8, cube(2));      
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Functions as properties
      var an_object = {};
      
      an_object.a = 6;
      an_object.b = 7;
      
      anObject.times = function() {
          return this.a * this.b;
      }
      
      this.assertEquals(42, an_object.times());
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JavaScript Object Notation (JSON)

      var an_object = {
          a: 256,
          b: 256,
          times: function() {
              return this.a * this.b;
          },
      };
      
      this.assertEquals(65536, an_object.times());      
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Constructor functions
        function Teacher(name, subject) {
            this.name = name;
            this.subject = subject;
        }

        var pippo = new Teacher("Pippo de Pippis", "epistemologia");
        var paperino = new Teacher("Paolino Paperino", "astronavigazione");

        this.assertEquals("epistemologia", pippo.subject);
        this.assertEquals("Paolino Paperino", paperino.name);
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Methods and prototypes
        function Teacher(name, subject) {
            this.name = name;
            this.subject = subject;
        }

        var pippo = new Teacher("Pippo de Pippis", "epistemologia");
        var paperino = new Teacher("Paolino Paperino", "astronavigazione");

        Teacher.prototype.description = function() {
            return this.name + " insegna " + this.subject;
        }
        
        this.assertEquals("Paolino Paperino insegna astronavigazione", 

             paperino.description());
        this.assertEquals("Pippo de Pippis insegna epistemologia", 
                            pippo.description());
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Attach a method to an object
        function Person(name) { this.name = name; }
        var pippo = new Person("Pippo");
        
        // associo il metodo al "prototipo" del costruttore
        Person.prototype.sayHello = function() {
            return "Ciao da " + this.name;
        }        
        this.assertEquals("Ciao da Pippo", pippo.sayHello());
        
        // associo il metodo a un oggetto
        pippo.toUpper = function() { 
            return this.name.toUpperCase(); 
        }
        this.assertEquals("PIPPO", pippo.toUpper());
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Prototype inheritance

        function User(name, password) {
            this.name = name; 
            this.password = password; 
        }
        // User estende Person
        User.prototype = new Person();
        
        var pluto = new User("Pluto", "secret");
        this.assertEquals("Ciao da Pluto", pluto.sayHello());
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Arrays
        var a = new Array();
        a[0] = 123;
        a[1] = "foo";
        
        this.assertEquals(123, a[0]);
        this.assertEquals("foo", a[1]);
        this.assertEquals(undefined, a[2]);
        
        b = [123, "foo"];
        this.assertEquals(a, b);        
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Example: map
        function map(f, elems) {
            var result = new Array(elems.length);
            for (i=0; i<elems.length; i++) {
                result[i] = f(elems[i]);
            }
            return result;
        }

        function square(x) { return x*x; }
        
        this.assertEquals([1,4,9], map(square, [1,2,3]));
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Problem: reduce
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Two ways to execute 
JavaScript in the browser

<script type="text/javascript">
  alert("hello!");
</script>

<script type="text/javascript" src="lib/testcase.js"></script>
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What JavaScript can’t do

• Access the file system

• Open arbitrary sockets
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The 
Document Object Model 
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<p><strong>Hello</strong> how are you?</p>

p

strong how are you?

Hello

lastChild

parentNode

parentNode

parentNode

nextSibling

previousSibling

firstChild

firstChild,
lastChild
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<html>
  <head>
    <title>Hello</title>    
  </head>
  <body>
    <h1 id="hello">Hello, World!</h1>
    ...
  </body>
</html>

// how to access the h1 element?  This does not work!!
document.documentElement  // returns the html element
  .firstChild             // should return the head element?
  .nextSibling            // should return the body element?
  .firstChild             // should return the h1 element?

The first child of the html element is a whitespace 
text node!
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        function next(elem) {
            do {
                elem = elem.nextSibling ;
            } while (elem && elem.nodeType != 1);
            return elem;
        }

        function first(elem) {
            elem = elem.firstChild;
            if (elem && elem.nodeType != 1) {
                return next(elem);
            } else {
                return elem;
            }
        }
            
        var h1 = first(next(first(document.documentElement)));
        this.assertEquals("Hello, World!", h1.innerHTML);

Using utility functions to navigate the DOM
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        var h1 = document.getElementById("hello");
        this.assertEquals("Hello, World!", h1.innerHTML);        
        

        var allHeadings = document.getElementsByTagName("h1");
        this.assertEquals(1, allHeadings.length);        
        this.assertEquals("Hello, World!", allHeadings[0].innerHTML);        

A much easier way to 
navigate the DOM
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Working with attributes

        var h1 = document.getElementById("hello");
        h1.style.background = "red";
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Changing the content 
of an element

        var list = document.getElementById("list");
        list.innerHTML = "<li>foo</li>"                     // replace contents
        list.innerHTML += "<li>bar</li>"                    // append contents
        list.innerHTML = "<li>zot</li>" + list.innerHTML;   // prepend contents
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Browser events
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Executing when the 
page is fully loaded

        window.onLoad = addBorderToHello;
        
        function addBorderToHello() {
            document.getElementById("hello").style.border = "1px solid green";
        }
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Working with links

    <ul id="list">
    </ul>
    
    <script type="text/javascript">
    function doSomething() {
      document.getElementById("list").innerHTML += "<li>another</li>";
    }
    </script>

    <a href="#" onclick="doSomething();">Click Me</a>
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Working with forms
    <p id="validation"></p>
    
    <form id="my-form" action="" method="get">
      <input id="foo" type="text" name="foo" value="">
      <br />
      <input type="submit">
    </form>

    <script type="text/javascript" charset="utf-8">
      var form = document.getElementById("my-form");
      form.onsubmit = function() {
          var el = document.getElementById("foo");
          var msg = document.getElementById("validation");
          if (el.value.match(/^[a-zA-Z$][a-zA-Z0-9]*$/)) {
              msg.innerHTML = "ok";
          } else {
              msg.innerHTML = "not a valid JavaScript identifier";
          }
          return false; // do not execute action
      }
    </script>
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A little Rails magic
<%= link_to 'Delete!', 
      { :action => :destroy, :id => document.id }, 
      :confirm => 'Are you sure?', 
      :post => true %>   

<a href="/books/destroy/121494" onclick="
if (confirm('Are you sure?')) { 
  var f = document.createElement('form'); 
  f.style.display = 'none'; 
  this.parentNode.appendChild(f); 
  f.method = 'POST'; 
  f.action = this.href;
  f.submit(); 
};
return false;
">Delete!</a>
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Unit Testing
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Choose one unit 
testing library

http://testcase.rubyforge.org/
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Create a test file
// file examples_test.js
var ExamplesTest = TestCase.create({
    name: 'Some test',

    testAddition: function() {
        this.assertTrue(2 + 2 > 3);
        this.assertEquals(4, 2+2);
    },
    
    testMultiplication: function() {
        this.assertEquals(16, 2*2*2*2);
    },
});
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Create a runner html file
<html>
  <head>
    <title>Examples</title>
    <script src="lib/testcase.js"></script>
    <script src="lib/jquery-1.3.2.js"></script>
    <script src="prod/production_code.js"></script>
    <script src="test/examples_test.js"></script>
    <script type="text/javascript">
      ExamplesTest.runOnLoad();
    </script>
  </head>
  <body>    
  </body>
</html>
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