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Presentation Notes
The goal of the student example is to translate a simple UML class with a few attributes and operations into a working C++ class. The example demonstrates data initialization and access with member functions.



THE UML student CLASS

student

1

- name : string =
-wnum :int=0

+ student()
+ student(n : string, i :int)
+ display() : void

Language agnostic
No strong naming convention

Translate features as a language requires

The UML class diagram does not specify
function bodies (i.e., algorithms)
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The UML is language-agnostic, meaning it should be possible to translate UML diagrams into programs written in any language. Neither the UML nor C++ have a strong naming convention for classes, variables, or functions, so programmers translate the UML names into C++ without modification. Alternatively, languages like Java do have a well-established naming convention that requires class names to begin with a capital letter, requiring programmers to adjust the name during translation. Similarly, the name “string” in the diagram denotes a conceptual type, which programmers translate to “string” (with a lower-case ‘s’) in a C++ program and to “String” (with an upper-case ‘S’) in a Java program.
As a rule of thumb, variables are private, and functions are public, but this may change depending on the requirements of a specific problem. So, it’s important to always check the visibility operators on the left side of the diagram. Following the typical pattern, attributes are private (denoted by a minus symbol) and operations are public (denoted by a plus symbol).
The UML syntax allows developers to specify initial or default attribute values in the class specification. The defaults are optional, but using them requires a default constructor.
Constructors do not have a return type, but other functions do. So, move the return type to the leftmost position in the C++ class. In the class diagram, the parameter name comes before the type. Translate the parameters to C++ by reversing the order of the name and the type.



Elass student THE student
private: CLASS EXAMPLE

string name;

int wnum;
public:
student(string n, int i)
{
name = n;
wnum = 1i;
}
void display()
{
cout << name << ", " << wnum << endl;
}

}s
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Following the class diagram, the C++ class has two visibility sections: private and public. Although programmers can arrange the sections in any order, I generally place the private section first to match the UML diagram. Translating the attributes from the diagram into C++ variables is straightforward.
The UML diagram specifies the attributes as private and the operations as public, so C++ places them in the private and public sections, respectively. The constructor is a simple function whose sole task is to initialize the member variables with data provided as parameters. Although the constructor works, it’s not written in the preferred style. Member variables and functions are automatically bound to an object, allowing the functions to access the variables by name without additional syntax or notation.



CONSTRUCTOR OPTIONS

student(string n, int i) private:
: name(n), wnum(i) {} string name =
int wnum =

student() {}
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An initializer list is the preferred way for a constructor to initialize member variables, because the list runs before any statement in the constructor body that might use them. In this example, member initialization is the constructor’s only task, so its body, while necessary, is empty. The names appearing in the list must match the class’s member variables and the constructor’s parameters. Note that only constructors may have an initializer list.
The class specification can also automatically initialize member variables, but, unlike the more flexible constructors, which can set them to any value provided by the client, the specification only initializes them to a single value, usually one representing an “empty” state. To take advantage of these default values, classes typically require an empty or “dummy” default constructor that “grants permission” to a client to create an object with the default values.



USING THE student CLASS

int main()

{

student sb_pres("Alice", 123);
sb_pres.display();

student class pres("Dilbert", 987);
class_pres.display();

return 0;
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When the class specification is complete, clients can easily instantiate as many objects from it as they need to solve a given problem. In this simple example, it’s helpful to imagine the client program pushes data into a student object with the constructor and pulls it back out with the display function. The display function demonstrates how the dot operator temporarily binds an object to a member function. Although hidden in the machine code, the dot operator passes the calling object’s address to the function’s “this” pointer. A later video will describe the “this” pointer in detail.
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