
Question Sheet 1

Name: ID:

These questions do not have a formal, definitive answer. They are meant to be food
for thoughts. Feel free to seek answers on browsing the Internet, talking to other software
developers or reading books.

1. Barbara Liskov got the Turing Award of 2008. What are her accomplishments, and
what do they have to do with software development?

2. What is a type? What are the Java types int, bool and double? How can we describe
these types?

3. Which other types we find in a language, beside primitive types? How to describe
these other, non-primitive types?

4. In general we say that the description of an Abstract Data Type should not be over-
specific. Why?
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5. Let’s try to describe a stack. What operations normally we find in stacks? How to
describe these operations?

6. The concept of “Class” is central in many object oriented languages. After all, what
is a class?

7. A good analogy to describe the view that the users have of a class is the “Iceberg-
analogy”. A lot is hidden, a little is shown. What is hidden, and what is shown? Why
is this “hidding” good?

8. If you had to define object-oriented software development, what would you say?

9. How to find the size of an array in C? And how to find the size of an array in Java?
What is the problem with the C approach?
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10. Given the different approaches adopted in C and in Java to find the size of an array,
why is information hiding so important?

11. What was the first language that is nowadays truly recognized as object-oriented?

12. Nowadays many languages are called object-oriented. Can you name a few of them?

13. Even though it is possible to enforce an object-oriented style of software development
in a language like C, this language is normally not seen as object-oriented. Which
features normally characterize an OO language?

14. So, what is an object? What is the difference between an object and a class?

15. How does an object communicate with another one?
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16. What exception handling has to do abstract data type specification? Why does it
improve reuse?

17. Why is inheritance a mechanism of reuse of code?

18. C++ has multiple inheritance. What is this? Modern programming languages tend to
forbid multiple inheritance. What are the problems with multiple inheritance?

19. What is overloading? Can you give examples of overloading in C? What overloading
has to do with inheritance?

20. Another form of polymorphism is called “subtyping”. What is this, and what does it
have to do with inheritance?
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21. The so called “Liskov Substitution Principle” is key in object oriented development.
Can you illustrate this principle with an example?

22. Another key concept in OO programming is “Dynamic Binding”. What is this, and
how does it help in code reuse?

23. Besides subtyping and overloading, we also have “parametric” polymorphism. What
is this? How does it appear in Java? What about C++? Can you give an example of
any other language that display parametric polymorphism?

24. Modern object oriented programming languages show some type of reflection. Show
an example of reflection in Java.

25. Objects tend to be allocated into a memory area called “the heap”. Heap management
is way more difficult than stack management. What are the difficulties in this case,
and how modern programming languages deal with this?

5



26. One of the main differences between object oriented software development is the way
to attack problems. We say that in OO development we solve problems in a more
“bottom-up” way, whereas in structured development we do things top-down. Illustrate
the differences between these two approaches by showing how to develop a compiler in
either way.

27. Compare the relative advantages of the top-down and the bottom-up approaches of
software development.

28. An important part of any software development activity is the development environ-
ment. Give examples of such environments. Which features a productive environment
should have?
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