CS 1044 Intro Programming in C++ Fall 2002

Data Types

9. Types 1

data type:

a collection of values and the definition of one or more operations that can
be performed on those values

The values are ordered and

C++ supports several mech
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C++ includes a variety of built-in or base data types:

short,int,long,fl oat,doubl e, char, etc.

atomic.

anisms for aggregate data types: arrays, structures, classes.

These allow complex combinations of other types as single entities.

C++ also supports other mechanisms that allow programmers to define their own
custom data types: enumtypes and t ypedef s.
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Enumerated Types

memory or runtime cost.

9. Types 2

An enumerated type is defined by giving a name for the type and then giving a list of labels,
which are the only values that a variable of that type is allowed to have.

Enumerated types allow the creation of specialized types that support the use of meaningful
labels within a program. They promote code readability with very little overhead in

enum Hemi s
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An enumerated type is allowed to have up to 256 values and a variable of an enumerated
type will occupy one byte of memory.

It is an error for the same label to be listed as a value for two different enumerated types.
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User Defined Tvpes
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User Defined Tvpes

Designing with Enumerated Types 9. Types 3
Enumerated types provide a mechanism for the abstraction of real world entities.

Enumerated type variables do not contain the character string of the value. The internal
representation uses integer values; it is bad practice to rely on those values.

Since the labels are logically constant values it is common to express them using all
capital letters, just as for named constants.

Enumerated type values cannot be read or (usefully) written directly.

Enumerated type variables and values can be used in relational comparisons, in
assignments and in switch statements as selectors and case labels.

Enumerated type variables can be passed as parameters and used as the return value of a
function.

Good use of enumerated data types make the program more readable by providing a way
to incorporate meaningful labels (thus easier to debug) and they help in self-
documenting the program.
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Integer Parity Check 9. Types 4
enum ParityType {EVEN, ODD}; /1 file-scoped type definition

ParityType FindParity(int N);

int main() {
int k;
ParityType kParity;

cout << "Please enter an integer: "; /1 get an integer

cin >> k;

kParity = FindParity(k); /1 determine its parity

if (kParity == EVEN I/ can’t usefully print
cout << "That was even." << endl; /1 the value of kParity

el se /1 directly

cout << "Hmmm .. that was odd." << endl;

return O;

}
ParityType FindParity(int N {

if (N%2 ==0)
return EVEN,
el se
return QDD

}
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User Defined Tvpes

Other Uses of enumTypes 9.Types 5

Since an enumerated type is represented in hardware by integer values, enumvariables
may be used as SWi t ch selectors and as array indices:

string parityToString(ParityType Parity) {

const int NUWMPARI TYVALUES = 2;
const string paritylLabel [ NUVPARI TYVALUES] = {"even", "odd"};

if (int(Parity) >= NUWPARI TYVALUES ) {
return "unknown";

return parityLabel [Parity];
}

User input strings can be represented internally using an enumerated type:

enum edi t Command {1 NSERT, DELETE, MARKBEGQ N, MARKEND,
EDI TUNKNOW} ;

édi t Comrand get Command(i f stream& I n) {

., EXIT,

string userEntry;

getline(ln, userEntry, "\t');

if ( userEntry == "insert" ) return |NSERT;
if ( userEntry == "delete" ) return DELETE;

return EDI TUNKNOAK;

}
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t ypedef Statements 9. Types 6

The t ypedef statement allows a programmer to define custom types by creating an
"alias" for an existing type:

[ typedef <predefined type> <alias>; ]

For example: typedef Pl aceNane string;
typedef int Vector3D[3];

voi d Reverse(Vector3D X) {
X[0] = ]

]

|
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Typedefs allow the programmer to map existing data types to a problem-specific names.
Good use of typedefs can improve data organization.

Correct application of typedefs aids in the production of self-documenting code.

... but no useful additional type-checking is enabled.

Computer Science Dept Va Tech August, 2002 Intro Programming in C++ ©1995-2002 Barnette ND & McQuain WD

August 22,2002



