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LECTURE 8
Structures

Structures are collections of related variables, (sometimes referred to as aggregates) under one name. Structures may contain variables of different data types.


struct card

{


char *face;


char *suit;

};

Declaring Structure Variables

Structure declarations can be declared as follows:


struct card a, deck[52], *cPtr;

or within the struct card structure definition, as follows:

struct card

{

char *face;

char *suit;

} a, deck[52], *cPtr;

Initializing Structures


struct card a = {"Three", "Hearts"}’

Accessing Members of Structures

Two operators are used to access members of structures: The structure member operator (.) also called the dot operator, and the structure pointer operator (->) also called the arrow operator. 

The structure member operator accesses a structure member via the structure variable name as follows:


printf("%s", a.suit);

The structure pointer operator - consisting of a minus (-) sign and a greater than (>) sign with no intervening spaces - accesses a structure member via a pointer to a structure as follows:


printf("%s", cPtr->suit);


The expression cPtr->suit is equivalent to (*cPtr).suit which dereferences the pointer and accesses the member suit using the structure member operator.

	NB> When using the .NET IDE as soon as you enter either the structure member operator, or the pointer member operator a drop down menu appears by the side of your mouse pointer allowing you to select which structure member you require.
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struct card a, *aPtr;


a.face = "Three";


a.suit = "Hearts";


aPtr = &a;


printf("%s%s%s\n", a.face, " of ", a.suit );


printf("%s%s%s\n", aPtr->face, " of ", aPtr->suit );


printf("%s%s%s\n", (*aPtr).face, " of ", (*aPtr).suit );


Exercises:

1. Create a structure that contains the following information: Object name, size, position. Allow the user to input object data into this structure and print it out. 

2. Create a function/s that take a pointer to an object structure, Object name, size, position and place these items into the structure

3. Write a function to print this structure (pass the structure by reference). 

4. Write a function to save the structure to file. 

5. Write a function to read the structure from file. 

6. Create an array of object structures and enter a number of structures into the array. 

7. Write this array to file, then read it back from file and print it out. 

Typedef

The keyword typedef provides a mechanism for creating synonyms (or aliases) for previously defined data types:


typedef struct card Card;

C programmers often use typedef to define a structure type so a structure tag is not required, for example the following definition

typedef struct card

{



char *face;



char *suit;

}Card;

Creates the structure type Card, without the need for a separate typedef statement.

Card can now be used to declare variables of type struct card. The declaration


Card deck[52];

declares an array of 52 Card structures. Creating a new name with typedef does not create a new type. Instead it simply creates an alias for an existing type name. This can be useful for creating meaningful names to help make the program self- documenting. For example, when w read the previous declaration, we know that “deck is an array of 52 Cards”.
Unions

A union is a derived data type – like a structure – whose members share the same storage space. For different situations in a program, some variables may not be relevant, but others are – so a union shares the space instead of wasting storage on variables that are not being used.

	NB>Only one member (data type) can be referenced at a time


A union is declared with the union keyword in the same format as a structure as follows:


union number

{


int x;


float y;

};
The union definition normally precedes main() in a program so the definition can be used to declare variable in all the programs functions.


In a declaration, the union may be initialized only with a value of the same type as the first union member. For example, with the preceding union, the declaration


union number value = {10};

is valid because it is initialized with an int. However, the following declaration would be invalid:


union number value = {5.23};

Exercise:

Write a function to calculate the inverse colour using unions. The function should take a single parameter (unsigned char colour) and return a single parameter.

Solution:

struct RGBA

{


// stores values between 0-255


unsigned char a,b,g,r;

};

union colour

{


RGBA c;


// used to store a 32 bit value


unsigned int rgba;

};

colour inverse(colour col)

{


// just inverse the rgb components


col.c.r = 255-col.c.r;


col.c.g = 255-col.c.g;


col.c.b = 255-col.c.b;


printf( "r = %d\n",col.c.r );


printf( "g = %d\n",col.c.g );


printf( "b = %d\n",col.c.b );


printf( "a = %d\n",col.c.a );


return col;

}

void main()

{


colour col1, col2;


col1.rgba = 0xff0000fa;


col2 = inverse(col1);

}

Enumeration Constants

An enumeration, introduced by the keyword enum, is a set of integer constants represented by identifiers. Values in an enum start with 0 unless otherwise stated, and are incremented by 1. For example the enumeration


enum eVehicle {BIKE, CAR, BUS, LOORY, TRAM, TRAIN };

creates a new type, enum eVehicle, in which the identifiers are set automatically from 0 to 5. To number the vehicles from 1 to 6 we use the following enumeration:

enum eVehicle { BIKE=1, CAR, BUS, LOORY, TRAM, TRAIN };

It is common practice to include a maximum identifier at the end of the enumeration list. This is used to cycle through the enum list in for loops:

enum eVehicle { BIKE, CAR, BUS, LOORY, TRAM, TRAIN, MAX_VEHICLES };


for( int i=0; i<MAX_VEHICLES; i++ )


{

printf("%s\n", veh[i].name );


}
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