Deriving Types||

COMP 1002/1402

Nesting Structures

So far, only basic types appeared in st r uct

Q.
Why not defined types?

Ans.
No reason but ssimplicity of presentation



Define a STAMP to contain:
aDATEand aTl VE

Nesting Structures

stamp.date.sec
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How to do it

Use one struct or type in the struct
(examplesto follow)

Style:

Declare every structure separately!

Necessity: Declare before use.



Bad Style

typedef struct {
struct {
i nt nont h;
i nt day;
int year;
} date;
struct {
i nt hour;
int mn;
int sec;
}otinme;
} STAWP;

STAMP aSt anp;

Good Style

typedef struct {
i nt nont h;
i nt day;
int year;

} DATE;

typedef struct {
i nt hour;
int mn;
int sec;

} TIME;

typedef struct {
DATE dat e;
TIME tine;

} STAWP;

STAMVP aSt anp;



Referencing Nested Structures

aSt anp
asSt anp
aSt anp
asSt anp
asSt anp
asSt anp
asSt anp
asSt anp
asSt anp

.date
. dat e.
. dat e.
. dat e.
time
Ctine.
Ctine.
Ctine.

nmont h
day
year

hour
m n
sec

Nested Structure Initialization

Initialize each structure with:

Nested {

}

STAWP aStanp = {{05, 10, 1936}, { 23, 45, 00} };

Or predefined variables:

DATE aDate = {05, 10, 1936} ;
TIME aTime = {23, 45, 00};

STAWP aStanp = {aDate, aTi ne};



Arraysin Structures

Defined like any other element
Accessed with indices

Initialized like a nested (sub)structure

Arraysin Structures
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* Global Declarations bh

typedel strugl

char name|26];
int midierm|3];
int Nnal inig
i STUDENT ;
* Lacal Delinitions ®
STUDENT student:

nama rriidterm final
student.final
sludent




Accessing Elements

STUDENT aSt udent ;

aSt udent

aSt udent . nane

aSt udent . nane|[ 1]
aSt udent. m dterm
aStudent. mdternij]
aSt udent. fi nal

Accessing Elements

STUDENT *paSt udent ;

paSt udent = &aSt udent;
paSt udent - >nane

paSt udent - >nane[ 1]
paSt udent - >m dterm
paStudent->mdternij]
paSt udent - >fi nal



Accessing pointers
STUDENT aSt udent ={"John Smth", {92, 80, 70}, 87};

int *pScores = student. m dterm

int total Scores = *pScores + *(pScores+l) +
*(pScores+2);

Pointers, Structures and Memory

Consider the DATE structure
Months should be strings!
Should we store the string in every month?

Store one pointer in every structure



The New Structure

t ypedef struct {
char *nont h;
i nt day;
I nt year;

} DATE;

The New Structure

Every "December" points to the same spot!
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Array of Structures

STUDENT st uAry[50];

swary[o]| [JI{II]... [T O [ |

swAry (11| [TIIIID . TIOOOD0 1T

|
sway[2]| [T T 1 T |

L]

sway[a9]| [I{IT]. [T 1 [ |

stuAry

Array of Structures

int totScore = O;
fl oat average;
STUDENT *pSt u;
STUDENT *pLast St u;

pLastStu = stuAry + 49;

for (pStu = stuAry; pStu <= pLastAry; pStu++)
tot Score += pStu->final;

average = tot Score / 50.0;



Structures and Functions

e Passindividua members (fields)
» Passentire structure by value

* Pass address to structure

Passing Individual Members

numeralor denominator

res.numcrator

multiply(frl.numerator, fr2.numerator); 1
res.denominalor

|r|;|||i;)|}[l'|'l denominator, T2 denominator); | | |

numerator  denominator

fr2

multiply A B | ] |

numerator  danominator

multiply ini x,
int ¥)

{ result

return x * y |
I/ multiply * |




Sending the Whole Structure

man
w || || | | || |
numerator denominator "i numerator denominator
. e
|
i | | || | | | !
numaraior  dencminator "i (returned)
1
}
multFr {copied)
e | | |l | 11| ||
numaralor  denorminalor ninerator  depaminalos
ras
| | | | |
numaralor  denominatar

Careful Passing by Vaue!

Any pointersin the structure?
What about that new DATE class...

Pass a DATE to afunction by value,

In the function change the contents of month,
What happens?
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Passing Whole Structures

main
muliFr{ &fr1, &iv2, &res )
m | | | . | | | |
[__.' numerator  denominator numerator  denominator
res
i | | | |

numeralor  denomenatar

void muliFr (FRACTION ""p|"r|_
FRACTION "'|'l|"|3.
FRACTION *pRes)

T~ = =
TT B

pFri  pFr2 pHes

pRes-=numerator = pFrl->numerator * pFr2-=numerator;

pRes-=denominalor = pFri->denominalor
return |
} % multFr®

* pFri->=denominator:

Unions

uni on likeenumé& st ruct alow:

A single variable

Multiple variables

New type definition
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Union

A union variable allows:
more than one type of data
to occupy its memory!

Big enough for the largest of them.

Accessed with . Operator
(dat a. numor dat a. chAry[ 0] )

typedef union

short num;
char chAry[2]:;
' SH CH2,

SH CH2 data;

uni on
num
167006
chAry[0] chAry[1]
A B

Both num and chAry start at the same memory address.
chAry[0] cccupies the same memory as the first byte of num.
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Unions in Structures
fype

company

first init last

1

typede [ struct tvpedef struct I:S
i i

char first[20]; char type:
char inin: wnion
char last|30]; ]
] PEREOMN; char company[40];
PERSOM person;
Loung
| NAME;

Initializing Unions
Only thefirst type declared in union!

t ypedef union {
short num
char ch[2];

} SH CHZ;

SH CH2 data = 16706;
printf("%\ n%\n%\n", numch[O], ch[1]);



Little Endian, Big Endian

Q. What does this code produce?
SH CH2 data = 16706;
printf("%\ n%\n%\n", num ch[0], ch[1]);

Ans. Two possible outputs!

16706 16706

A B

B A
Why?

(16706) ,, = (0100 0001 0100 0010),

Big Endian buts msw before Isw
Little Endian putsIsw before msw

(Most Significant Word & Least Significant Word)
Word is 2 bytes (usually)!
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