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T’s in C++ cl ass

«Very similar to C example «Syntax like a struct

«Language support: cl ass —C++ struct adds member functions
—Member functions (obj . i ni t()) +But seldom use st r uct this way
—Name scoping (: :) «Inheritance & polymorphism
—No explicit structure pointer ( - >) —But let’s defer that discussion

/ DT Data Members r-defined Types in C
\/ typedef struct
{
i nt max_el em - ; iti
C i nt curient el em ... are not first class citizens
int* elens; ... o
}* Stack: »Struct must preceed user types
class Stack «unless:
C++ { i nt max_el em typedef struct nytype nytype;
i nt current _elem
i nt* el ens;

@» Operations @> Operations

‘ Initialization & cleanup ‘ By default, members not visible

extern Stack CreateStack(void); extern Stack CreateStack(void);
extern void DestroyStack extern void DestroyStack
(Stack stack); (Stack stack);

C cl ass Stack cl ass Stack
{...
public: {pubTicm)
void init(); TTvoid init();
C++ void free(); C++ void free();
) o b
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0 DT Operations
\ “stack” argument implicit

extern Stack CreateStack(void);

‘( Stack st ack),,

cl ass Stack
{...
public:
voi d |n|t‘é),
void freel);)
C++| =

0 DT Operations
\ Names don't collide

extern Stack Creat¢gSt ackaoi d);
extern void DestroyStack,
(Stack stack):

cl ass Stack

{...

public: ___
v0|d||n|té)
voidifree();

C++ Y ~—-

ov Operations
\ Don't need voi d for “no args”

extern Stack CreateStack{void);!
extern voi d DestroyStack

(Stack stack);

cl ass Stack

{.
publ|c
void init{)75

C++ void free();

\o DT Operations

Push & pop

extern void PushSt ack
(Stack stack, int elenent);
extern int PopStack(Stack stack);

voi d push(int elenent);
int pop();
.}

C++

10

\ov Operations

Observer (query) operations

ext ern Bool ean | sStackEnpty
(const _Stack stack);
extern int TopStack
(const _Stack stack);

bool isEnmpty() const;
int top() const;

}s
C++

1

\o DT Operations
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New “constant access” syntax

ext ern Bool ean | sStackEnpty
(const _Stack stack);
extern int TQp_S_L&C]S
(const _ Stack‘st ack) ;

bool isEnpty() const;
int top() \const )

C++
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nst” Declarations

% const int* p; //cantchange data (*p)
< int* const p; // can’tchange pointer (p)
« const int* const p; // neither!
«class cl1 { ...
int funcl(int) const;
—member fn. can’t change instance vars.

13

« class cl {

nst” Declarations

int i;
public:
int funcl(int) const;
const int func2();
const int func3() const;
b

14

nst” Declarations

« class cl {
int i can’t modify i
public:
int funcl(int) const;
const int func2();
const int func3() const;

}s

15

« class cl {

nst” Declarations

int i; ‘returns an rvalue object‘
public:

int funcl{int) const;

const_i'nt func2();

const int func3() const;

}s

16

0
DT U
Stack Ssa;ga(?kl;

i nt ii;
i nt el em

stackl = CreateStack();
Stack stackl;
i nt ii;

i nt el em

C++ stackl.init();

17

@» Usage
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/[stack E{ackL
i nt i
i nt el em

o ————

(stackl™F CreateStack();
Stack {stackI;]

s N e - P4
i nt iT]

i nt el em

Pointer versus
instance

stackl.init();

18
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@> Usage % @> Usage

St ack stackl; St ack stackl;
i nt ii; i nt ii;
i nt el em i nt el em

stackl = CreateStack(); ]|

stackl = CreateStack();

_Stack _s_tackl; Member _Stack _s_tackl;
int elem selecton int elem
operator
C++ SURSKLTIANT ) mtinit();
@» Usage lementation

if (IsStackEnpty(stackl)) void Stack::init()
printf("Stack 1 is enpty.\n"); {

max_el em = STACK_SI ZE | NCR;

current _elem= -1,

elems = (int*)

mal | oc(max_el em * sizeof (int));

for (ii =1; ii <= 12; ii++)
PushSt ack(stackl, ii);

if (stackl.isEnpty())
printf("Stack 1 is enpty.\n");

assert(elenms !'= NULL);
assert (i senpty());

for (ii =1; ii <= 6; ii++)
stackl. push(ii); }

lementation lementation
Name scoping Direct member access
voidyStack::init()) void Stack::init()
{ =========" 0l | Keeaa-_
max_el em = STACK_SI ZE | NCR; {\’_max el em'= STACK_SI ZE_| NCR;

current _elem= -1,
elems = (int*)
mal | oc(max_elem * sizeof (int));

assert(elems !'= NULL);
assert (i senpty());

}

current elem= -1;
elems = (int*)
mal | oc(max_elem * sizeof (int));

assertE_eI ens != NULL); F“‘T\I‘o‘“‘]

25ser L{LSEMOVUYS gt ack >
[t

23
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'ect Pointer:t hi s e Mangling

\/ Hidden pointer
o argument passed - .
(Stack1Push(ii);| | tomember »What if two classes have same
S==== function member function name?

voi d Stack::Push(int element) +Compiler knows, but ...
(SRR +Linker is dumb!
—Compiler creates replacement name

26

25

der File Nesting Access Control
Only one inclusion, even if
multiple references to header file. N :
I* boole h */_ «Public
i fndef” BOOLE_H® —Member visible outside class
vtdef i ne BOOLE H .
it +Private (default)
t_yEe_dff_ '_n_t _ _BSO_I fa_n; —Visible only inside member functions
#endif /* BOOLE_H */ 1 —Friends
“idempotence” <+Protected (more later - inheritance)
Access Control Access Control

«Multiple access blocks

—Each preceeded by keyword
—No required order, duplicate blocks ok

«Multiple access blocks

—Each preceeded by keyword
—No required order, duplicate blocks ok

«Default access
R Ve
—cl ass - private —cl ass - private )| between cl ass
—struct - pUbllC k_St ruct - pub“cjl and struct!!
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ndship & Access ted Classes
+~Normal access control «Can declare one class within
—By class member functions - pri vat e another

—By all functions - publ i ¢

«+Nested class name not global
«Access by specific functions?

—Reference with “; : ” operator
—Class can declareasafri end «No direct impact on access
+Single function or all functions in a class _Can still declare f ri end or not

32

bal Scope

«class cl { ..
int printf(list*) const;
b
eprintf(“hi”)
—calls the member function
woprintf(“hello world\n”);
—calls the global (library) function
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