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Chapter 1 - Object-oriented programming - essential concepts



Overview In this chapter, we will first show what Smalltalk looks like and then introduce the essential concepts of object-oriented problem solving and illustrate them on several examples. Some of these examples are real-world situations, others are taken from Smalltalk itself. The principle of object-oriented problem solving is the insight that many problems are best approached by constructing models of real-world situations. The basis of these models are interacting objects with well-defined properties and behaviors. Solving a problem using the object-oriented approach thus consists of identifying appropriate objects and describing the functions that they must be able to perform and the information that they must hold. A computer application can then be constructed by converting such a description into a programming language. Programming languages that provide facilities for constructing such descriptions are called object-oriented and Smalltalk is one their prime examples.



1.1 Introduction Since you are probably eager to start writing and executing programs, we will begin with a few examples of Smalltalk code. Example 1: Arithmetic operations The line (15 * 19) + (37 squared)



is a typical Smalltalk arithmetic expression and you can see that it multiplies two numbers and adds the result to the square of a third number. To test this code, start VisualWorks Smalltalk using the instructions given in your User’s Guide1. You will get a screen containing the VisualWorks launcher window shown in Figure 1.1. Click the Workspace button and VisualWorks will open the window shown on the left in Figure 1.2.



Workspace button Figure 1.1. VisualWorks launcher window. Enter the example code into the Workspace as if you were using a word processor as follows: Click the left mouse button inside the Workspace and enter the text making sure that it looks exactly like our example. Then ‘select’ the text as you would in a word processor Smalltalk provides several selection 1



All our illustrations use VisualWorks Smalltalk. Other Smalltalk dialects have different user interfaces and their extended libraries are different. Most of the features covered in this book however apply.
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shortcuts. For example, clicking twice at the beginning or at the end of the text ‘view’ of a Smalltalk selects all text in the view, and clicking twice at the beginning or at the end of a line selects the whole line.: Press the left button just before the start of the text and drag the cursor to the right across the text, releasing the button at the end. The text is now highlighted as in the center of Figure 1.2. Finally, press and hold down the second mouse button from the left and click the print it command in the displayed pop up menu2. Smalltalk will execute the code and print the result in the Workspace as in the right window in Figure 1.2.



Figure 1.2. Workspace window: initial state (left), with selected text of Example 1 (middle), and displaying the result (right). Example 2: Comparison of results of numeric expressions The line (1327 squared) < (153 * 20000)



is a typical test to determine whether a comparison of two expressions gives a yes or a no answer. Type it into the Workspace, select it3, and execute it with print it. The answer displayed in the Workspace will be either true or false because Smalltalk treats a comparison as a question: ‘Is it true that ...?’ Example 3: String comparison The line ‘abc’ < ‘xyz’



is a typical string comparison that determines whether the string on the left precedes the string on the right in alphabetical ordering. Guess what the result should be and test whether you guessed right. Example 4. A string operation As you are beginning to see, Smalltalk is designed to be easy to read. In fact, one of the original goals of Smalltalk designers was to create a programming language that even children could use. What do you think is the result of the following expression? ‘Smalltalk’ asUppercase



Test whether you guessed right. Example 5. Simple output 2



Since the leftmost button of the mouse is used to make selections, Smalltalk programmers call it the button. The next button displays a popup menu with operation commands such as print it and it is thus called the button. 3 Smalltalk provides several selection shortcuts. For example, clicking twice at the beginning or at the end of the text view selects all text in the view, and clicking twice at the beginning or at the end of a line selects the whole line.
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All Smalltalk code consists of ‘messages’ to ‘objects’ and this is why it is called object-oriented. Some of the messages used above include squared, factorial, and < and the objects include 27, 13, and ‘abc’. The Smalltalk library includes thousands of messages and you can easily create any number of your own, but all of them have one of three possible structures. You have seen two types of messages above (messages consisting of a single word such as squared, and messages consisting of a special symbol such as 
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