Structures 10. Structures 1

Definition: A structure is an aggregate data type which contains a fixed
number of heterogeneous components.

®  Structure components are termed fields or members, each with a unique name.

* Eachfield hasatype, specified when the type is declared.

struct ItenType {

I nt Nunber ; struct structTypeName struct

char Name[ 25]; { {

float UnitPrice, /l members I me

CasePri ce; }i } str
char Avai | Code; y
Vd
3
Not a variable declaration; NO storage is reserved

|temrype [tem until an instance of the structure type is declared.
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Referencing Structure Fields 10. Structures 2

To reference a particular field, append a period (dot) and the field name to

the structure variable;

The structure variable name
actsasaqualifier signifying
where the compiler should
search first to locate the
variable.

ltem UnitPrice field selector

| t em Nunber D ey field expression

Fields of the same type can be listed in the same declaration, separated
by a comma, (the same as normal variable declarations):

t ypedef struct {
I nt Nunber ;
char Nane[ 25];
float UnitPrice,

CasePri ce;
char Avai |l Code;
} Itenlype;

| tenmlType Item

When structures are type defined the
type name for the struct follows the
delimiting brace, (following the typedef
syntax, not the struct syntax).
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Aggregate Operations 10. Structures 3

An operation on a data structure as a whole, as opposed to an operation on an
individual component of the data structure. For example:

t ypedef struct {
char firstNanme[12];
char | ast Nane[ 25];
fl oat gpa;
I nt qui zGrade[ 10] ;
I nt fi nal Exam

} St udent Rec;

StudentRec X,y ;

Assignment: X = y;
Comparison: X ==y;

1/O: cout << Xx;
Arithmetic: X = X +V;
Return: return Xx;
Parameter: soneFunc( x) ;
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Structure Field Access 10. Structures 4

Fields of astruct variable may be used just asif they were simple variables of the
specified type.

Components are input just as simple variables of the same type:

cin > ltemUnitPrice >> | tem Avai | Code;

Elements of an array field are accessed the same as standard arrays:

float sunuiz = 0. 0f;

for (int i =0; i < 10; i++) {
cout << x.quizGade[i] << endl;
sumui z += X. qui zG ade[i];

}
cout << “Q Avg: “ << sunfQui z/10. 0f;
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Structure Manipulation 10. Structures 5

Structures can be accessed as whole entities;

Entire structures can be passed as parameters (default, by value):

void Printltem (ItenType anltem) {

cout << anltem Nane
<< setw(28 - strlen(anltem Nane)) << anltem Nunber
<< setwW10) << setprecision(2) << anltemUnitPrice
<< setwW(10) << setprecision(2) << anltem CasePrice
<< “ “ << anltem Avai | Code
<< endl;

Structure assignment copies corresponding field values from one
structure instance to another (even array fields!):

voi d dupltem (const Itemlype Source, |temlype& Target )
{

Target = Source;
}
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Structure Comparison 10. Structures 6

However, structure comparison must be performed on an individual field basis:

bool |tensAreEqual (const Itenifype Itenl, const Itenlype ItenR) {

i f (Itenl. Nunber != [tenR. Nunber)
return fal se;

I f (ltenl. UnitPrice !
return fal se;

lten2. UnitPrice)

I f (lteml. CasePrice !
return fal se;

| tenR. CasePrice)

if (Itenl. Avai |l Code != ItenR. Avai | Code)
return fal se;

I f (strcnp(ltenl. Name, ltenR.Nane) != 0) // nost expensive
return fal se; /'l conparison | ast

return true;
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Structure Initialization

Structures can be initialized field by field:

|temlype Item
| t em Nunber =

l[tem UnitPrice =
|tem CasePrice =
| tem Avai | Code =

strcpy(Iltem Nane,

1001;
“Instant Gits”);
0. 79;
5. 99;
s

... or at declaration,

initialized by alist (similar to arrays):

|tenType Item =

{1001,
“Instant Gits”,
0.79,
5. 99,

Y
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Array of Structures 10. Structures 8

Array elements can be structures

t ypedef struct {

I nt Nunber ;
char Nanme[ 25];
float LhitPri Cej Array of structures solves
CasePri ce; the parallel array problem.
char Avai | Code;
} ltenmlype;

| temType |tens[50];

References:
|t ens[ 5] . Avai | Code /[ availability code of 6th item
ltens[7].UnitPrice // unit price of 8th item

How much memory isthe array | t ens array reserving?
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Array of Structures (continued) 10. Structures 9

The array of structures declared on the previous slide could be initialized from an
input file by the following function:
bool Readl nventory(ifstrean& In, ltenmlype Itens[], const int Maxltens) {
int Numtens, lIdx = O;
I n >> Numl t ens;
if (Numtens > Maxltens) return false; /1l too many itens to store?
while (In & 1dx < Numtens) ({
In.ignore(80, ‘\n');
In >> [tens[|dx]. Nunber;
In.ignore(l, ‘\t’),;
In.get(ltens[ldx].Nanme, 25, ‘\t’);
In >> Itens[ldx].UnitPrice >> Itens[|dx].CasePrice;
In >> Itens[|dx].Avail Code;
| dx++;

}

return (1dx == Nunmltens); /'l wong nunber of itens found?

This design assumes the first line of the input file specifies the number of data lines
that follow and that each subsequent dataline listsfield valuesin order, separated by
tabs.
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Hierarchical Structures 10. Structures 10

Hierarchical structures are used when the data being represented exhibits nested
relationships.

t ypedef struct { Note: Itemld must be declared
int  Nunber: before it is used in the declaration
char Nane[ 25]; of the ItemType type.

} Itemd ;

t ypedef struct { typedef struct {
ltemd id; const int Maxltens = 1000;
float UnitPrice, | tenifype |tenMaxltens];

CasePri ce: char StoreNane[ 25];

char  Avail Code; char Storelocation[40];

} Itemlype ; } lnventory ;

| tenType | t ens[ 50] ;

|t ens[ 6] .id. Nunber /1 id number of the seventh item

|t ens[ 3] .id. Name[ 7] /| eighth character of the name of the 4th item
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Unions 10. Structures 11

A union isastruct that holds only one of its members at atime during

program execution. For example;
uni on Wi ght Type {
| ong wt | nQunces;
I nt wt | nPounds;
float wlnTons;

b
Wei ght Type wei ght ;

At runtime, memory allocated to the variable wei ght does NOT include room for all
three components. Instead, wei ght can contain only one of the following: either a
long value or an int value or afloat value.

The primary purpose of the union construction is to save memory. Because the

compiler does not track which union field is currently selected, the use of unionsis
somewhat dangerous.
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