RAMP
Developer Test
Time allowed: 60 minutes
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(The time for this test is long enough if your answers are short.)

1.
All variables must be given a type when they are declared. ( T / F )

True

2.
A continue statement completes the current iteration of the enclosing loop statement.(T/F)

True
3.
Java considers the variable number and NuMbEr to be identical. ( T / F )

False
4.
Method Integer.parseInt converts an int into a String. ( T / F )

False
5.
What does this Java class print?

public class Class {


static int counter = 0;


int counter2 = 0;


public Class(){



counter++;



counter2++;


}


public static void main(String[] args) {



Class c1 = new Class();



Class c2 = new Class();



System.out.println(cl.counter);



System.out.println(c1.counter2);


}

}
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6.
What is a Java Bean?

In order to function as a JavaBean class, an object class must obey certain conventions about method naming, construction, and behavior. These conventions make it possible to have tools that can use, reuse, replace, and connect JavaBeans.

The required conventions are:

•
The class should be serializable (able to persistently save and restore its state)

•
It should have a no-arg constructor

•
Its properties should be accessed using get, set and its methods following a standard naming convention

•
It should contain any required event-handling methods
7.
What makes Java programs platform independent compared to programs written and compiled in C or C++?

The java virtual machine (JVM) makes Java programs platform independ. The availability of JVMs on many types of hardware and software platforms enables Java to function both as middleware and a platform in its own right. Hence the expression "Write once, run anywhere."

8.
Fill in the class Phonebook below function so that it can retrieve a person's phone number quickly. Define what class from the collection framework you would use for storing people's name and their phone number (assuming one phone number per person, their names are unique).

import java.util.Map;
import.java.util.HashMap;

public class Phonebook{

           # Declare your data types here


private Map name2number = new HashMap();

public Phonebook() {

}


public void addPhoneNumber(String name, String phoneNumber){


name2number.put(name,phoneNumber);

}


public String getPhoneNumber(String name){


return (String)name2number.get(name);


}


public Set getNames() {


return name2number.keySet();



}

}

Consider the following class definitions and answer the questions that follow.

public interface Moveable {


public void moveTo(String newLocation);


public String getLocation();

}

public abstract class Shape implements Moveable {


private String location;


public abstract double getArea(); // abstract


public void moveTo(String newLocation) {



location = newLocation;


}


public String getLocation() {



return location;


}

}

public class Circle extends Shape {


private double radius;


public Circle(int r) {



radius = r;


}


public double getArea() {



return Math.PI * radius * radius / 4; // or sth like that


}

}

public class Rectangle extends Shape {


private int height, width;


public Rectangle(int h, int w) {



height = h;



width = w;


}


public double getArea() {



return height * width;


}

}

public class Square extends Rectangle {


public Square(int l) {



super(l, l);


}


public double getArea(double length) {



return length * length;


}

}

9.
Draw an UML class diagram for the five classes and interfaces given above. 
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10.
 Write an executable class that instantiates a circle with radius of 10 and move it to the position “middle”.

public class Test{

public static void main(String args[]){



Circle circle = new Circle(10);



circle.moveTo(„middle”);


}

}

11.
 Make Circles,  Rectangles and other Shapes “comparable” by implementing the java.lang.Comparable interface in the appropriate class. (Two shapes are equal if the areas are equal, a Shape is bigger than the other if it’s area is larger).

interface java.lang.Comparable{


int compareTo(Object o);

}
public abstract class Shape implements Moveable,Comparable {


...


public int compareTo(Object o){



Shape shape = (Shape)o;

return (new Double(this.getArea()))

.compareTo(new Double(shape.getArea))


}
}

12.
 Is the following document well-formed and valid? Why?
<Phonebook>


<Entry name=”name1” number=”014023500” />


<Entry name=”name2” number=”0113451430” />

</Phonebook>
It is well formed, but not valid. In order to be valid there has to be a schema defined against which it can be validated.
13.
 Explain the idea behind namespaces.

A namespace is a context in which a group of one or more identifiers might exist. An identifier defined in a namespace is associated with that namespace. The same identifier can be independently defined in multiple namespaces, that is the meaning associated with an identifier defined in one namespace is independent of the same identifier declared in any other namespace. Languages that support namespaces specify the rules which determine which namespace an occurrence of an identifier (ie, not its definition) belongs.

 Coming questions refer to this Addressbook xml schema:

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" attributeFormDefault="unqualified">


<xs:element name="Addressbook">



<xs:annotation>




<xs:documentation>Comment describing your root element</xs:documentation>



</xs:annotation>



<xs:complexType>




<xs:sequence>





<xs:element name="Address" minOccurs="0" maxOccurs="unbounded">






<xs:complexType>







<xs:sequence>








<xs:element name="surname"/>








<xs:element name="givenName" maxOccurs="10"/>








<xs:element name="street"/>








<xs:element name="suburb"/>








<xs:element name="postcode"/>








<xs:element name="state"/>







</xs:sequence>






</xs:complexType>





</xs:element>




</xs:sequence>



</xs:complexType>


</xs:element>

</xs:schema>

14.
 Define an xml document that is valid against the Addressbook xml schema.

<Addressbook/>

15.
 Would it be possible to define the Addressbook with the Document Type Definition (*.dtd) language? Why?

It is not possible because Document Type Definition doesn’t support multiplicities.

 (<xs:element name="givenName" maxOccurs="10"/>)
16.
 Define an XPath expression that returns the surnames of everybody who lives in the suburb “Epping”.

/Addressbook/Address[./suburb=’Epping’]/surname
17.
 What is the Extensible Stylesheet Language (*.xsl) used for? What is the typical input and output of an xslt processor?

The input is an original document that is not changed; the output document is created based on the original one. The instructions how to transform the original document is defined in the Extensible Stylesheet Language. The generated document may be serialized (output) by the processor in standard XML syntax or in another format, such as HTML or plain text. XSLT is most often used to convert data between different XML schemas or to convert XML data into web pages or PDF documents.
18.
 Which is your favorite, well known design pattern you want to be questioned about?

composite
19.
 When are you using the design pattern?

If I find that I’m using multiple objects in the same way, and often have nearly identical code to handle each of them -- the only differences being that I’m manipulating an instance of a 'circle' versus a 'square', for instance. Useful if differentiation doesn't need to exist, and it would be easier to think of them as homogeneous. (Of course, you could still provide functionality to manipulate only a single instance -- like selecting an item from a list instead of operating on the whole list.)
20.
What problem is the design pattern targeting?

In object-oriented programming, a Composite is an object (e.g. a shape) designed as a composition of one-or-more similar objects (other kinds of shapes/geometries), all exhibiting similar functionality. This is known as a "has-a" relationship between objects. The key concept is that you can manipulate a single instance of the object just as you would a group of them. The operations you can perform on all the composite objects often have a least common denominator relationship. For example, when resizing a single shape to fill the screen, surely you would expect/desire that resizing a group of shapes would have the same effect.
21.
 How does the design pattern solve the problem?
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22.
 Imaging you are writing a simple “hello world” servlet which also maintains a counter of requests to the server. It prints the counter value to a log file on each request. What error should you be careful to avoid so that your log file appears consistent and how do you ensure this?

The logging should be synchronized in order to have a clean output. (multiple threads could interfere with each other)
23.
 What techniques does a  Servletcontainer use to keep track of sessions?

cookies and url rewriting
24.
 What is the name of the pattern behind Servlet Struts technology? Explain why in terms of Servlet Struts components.

The name is MVC (Model-View-Controller) architecture. The client request is first intercepted by a servlet referred as controller servlet. this servlet handles the initial processing of the request and determines which JSP page to display next. Here the controller servlet is the single point of entry, there is a clear sepration of business logic, presentation output and request processing. 


In Struts, the view is handled by JSPs and presentation components, the model is represented by Java Beans and the controller uses Servlets to perform its action.
25.
 What is the role of a Servlet Filter? Give an example where you would use this.

All requests are passing it. So it could be used for checking the logon status of the user.
26.
 In which of the layers of a 3 tier web application is JavaScript typically executed? What is a typical task of JavaScript?

Javascript is typically executed in the browser which is located in the client tier. The other tiers are application and data tier.
27.
 What is the main difference between HTML and XHTML?

XHTML is well formed XML. HTML is not.
28.
 What is the basic idea behind asymmetric cryptography?

The basic idea is to use two keys -- a public key known to everyone and a private or secret key known only to the recipient of the message. When John wants to send a secure message to Jane, he uses Jane's public key to encrypt the message. Jane then uses her private key to decrypt it.

An important element to the public key system is that the public and private keys are related in such a way that only the public key can be used to encrypt messages and only the corresponding private key can be used to decrypt them. Moreover, it is virtually impossible to deduce the private key if you know the public key.
29.
 Explain how do websites ensure that customer browsers know that a) they are the legitimate owner for this website domain and b) the communication between the browser and the website is secure.

via certificates/ssl
30.
What is SSL? Why does it use both asymmetric encryption as well as symmetric encryption.

SL provides endpoint authentication and communications privacy over the Internet using cryptography. In typical use, only the server is authenticated (i.e., its identity is ensured) while the client remains unauthenticated.

Asymetric encryption isused for key exchange, faster symetric encription for the ‚big chunks’.
31.
Why would you want to “normalize” a database?

In relational database theory, normalization is the process of restructuring the logical data model of a database to eliminate redundancy, organize data efficiently, and reduce the potential for anomalies during data operations.
32.
 Explain what is meant by “foreign key constraint” for a database table?

In relational databases, a foreign key constraint is a condition that a foreign key field in one table must match the primary key field from a second table.

This condition is required to maintain the referential integrity of a database. Lack of referential integruity can lead to orphaned data.
33.
 What is a B-tree? Why is it useful and where are you most likely to see it?

A B-tree is a datastructure that enables indexing in a database in a very suitable manner for hardware systems with a fast primary(RAM) and a slow secondary memory (HD). The read acceesses to the secondary memory are reduced to a minimum.

