NAME

LIBRA

sptr, sptr2, sptr3, sptr_free, sptr_dup, sptr_resize, sptr_size, sptr_ref,
sptr_cpy, sptr_rel, sptr_array, sptr_array?2, sptr_array_resi ze,
sptr_array_si ze, sptr_del _ptr, sptr_del _sptr, sptr_del _array,
sptr_del _ptr_array,sptr_del _sptr_array — smart pointer functionality

RY
Smart Pointer Library for C (libsptdsptr)

SYNOPSIS

BSD

#i ncl ude <sptr. h>

typedef void (O sptr_del _fn) (void Ovalue, size_t value_size,
void O nmetadata, size_ t netadata_size);

void O
sptr(size_t size,init_value, sptr_del _fn del _val ue, U net adat a);

void O
sptr2(T val ue, sptr_del _fn del val ue, U net adat a);

void O
sptr3(size_t ptr_size,void Optr,sptr_del _fn del val ue, U net adat a);

voi d
sptr_free(void Optr);

void O
sptr_dup(void O ptr);

bool
sptr_resize(void Optr,size_t new size);

size_t
sptr_size(void Optr);

unsi gned i nt
sptr_ref(void O ptr);

voi d

sptr_cpy(void O ptr);

voi d

sptr_rel (void O ptr);

#i nclude <sptr/util.h>

typedef void (O sptr_del elenment_fn) (void O el ement);

void O
sptr_array(el enent _type, size_t count,init_val ue,
sptr_del _el ement_fn del _el enent);

void O
sptr_array2(el ement _type, T[] array, sptr_del _el enment _fn del _el ement);

bool

sptr_array_resize(void Optr,size_t new count);

size_t

sptr_array_size(void Optr);

voi d

sptr_del _ptr(void Optr,size_t value_size,void O netadata,
size_t metadata_size);
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voi d
sptr_del _sptr(void Optr, size_t value_size,void O metadata,
size_t metadata_size);

voi d
sptr_del _array(void Optr,size_ t value_size,void O netadata,
size_t metadata_size);

voi d
sptr_del _ptr_array(void Optr, size_t value_size,void O metadata,
size_t metadata_si ze);

voi d
sptr_del _sptr_array(void Optr,size_t value_size, void [ netadata,
size_t metadata_size);

DESCRIPTION

BSD

Smart pointers he the same types as their corresponding ordinary pointers in the C languiage|uze
extra information that enables certain "smart" behaviour.

— When a smart pointer is created, a destructor may be specified, which is called when the smart

pointer is freed.

— Smart pointers are reference-countedythee automatically freed when the reference count
reaches zero.

- Any smart pointer ariable tagged with themart attribute is automatically released when its
scope is exited.

— Smart pointers can be manually copied, released, resized, and freed.

— Smart pointers are thread-safe and all operations on them are lock-free.

The core functionality for smart pointers is defined entirelyshuf . h>, and does not strictly require link-
ing to the library.

Note that ap smart pointer that should be automatically released needs to be declared withathe
attribute (before the type name of the declaration).

Thespt r (), sptr2(), andspt r 3() macros create a wesmart pointer spt r () creates a pointer referenc-
ing a block of memory of sizei ze bytes. Thearray may be initialized by specifying an arbitrarpres-
sion (constructor) to thieni t _val ue parameterwherevoi d [valueis a pointer to the block of memory
(the same pointer that is returned); the matomp should be specified if no initialization is desired.
spt r 2() creates a pointer referencing a block of memory that initially contains the value aptheston
val ue, which can be of annon-woid type. spt r 3() creates a pointer copied from the value at location
ptr, of Szesi ze bytes. or all ofsptr (), sptr2(), andspt r 3(), the agumentdel _val ue specifies
the function of typespt r _del _f n to call when the pointer is freed usisgt r _f r ee(). Arbitrary meta-
data is stored along with the pointer by passing an expressionrtetthelat a parameter.

Thespt r _free() macro frees the block of memory allocated for the smart pginter
Thespt r _dup() macro takes an existing smart poirgér and creates a duplicate smart pointer.

The sptr_resi ze() macro resizes the block of memory referenced by the smart pgihterto
new_si ze bytes.

Thespt r _si ze() macro gets the size in bytes of the block of memory allocated for the smart pointer
Thespt r _r ef () macro gets the number of agtireferences to the smart poinfsrr .

Thespt r _cpy() macro makes a mereference to the smart poinferr , incrementing the reference count
by one.
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Thespt r_rel () macro releases a reference to the smart pgimter decrementing the reference count by
one. Wherthe reference count reaches zanot r _f r ee() is automatically performed on the pointer.

Utilities relating to smart pointers are defined gbdaf . h>, and requires linking to the library.

Thesptr _array() andsptr _array2() macros create a wesmart pointer for storing an arrayror both
macros, the gumentel enent _t ype specifies the type of the elements of the arsgppt r _ar r ay() cre-

ates a pointer referencing a block of memory offigeht size to storecount objects of type

el ement _type. The array may be initialized by specifying an arbitrary expression (constructor) to the
i ni t_val ue parameteras br thespt r () macro. sptr _ar r ay2() creates a pointer for storing the con-
tents of the arraprr ay. For bothsptr _array() andsptr_array2(), the agumentdel _el enent
specifies the function of typept r _del _el ement _f n to call for each element of the array when the
pointer is freed usingpt r _f r ee().

Thesptr_array_resi ze() macro resizes the block of memory referenced by the array smart pointer
ptr tonew_si ze objects of the element type.

Thesptr _array_si ze() macro gets the size of the array stored by the block of memory allocated for the
array smart pointgut r .

The functions sptr_del _ptr(), sptr_del _sptr (), sptr_del _array(),
sptr_del _ptr_array(), andsptr_del _sptr_array() are all smart pointer destructors (of type
sptr_del _fn), and are intended to be passed asdile val ue argument tosptr (), spt r 2(), and
spt r 3() or composed into other user-defined destructors.

RETURN VALUES
Thesptr (), spt r2(), andspt r 3() macros return the created smart poirgeNULL if the creation diled.
Thespt r _dup() macro returns the duplicate smart pointeNULL if the duplication failed.

Thesptr _resi ze() macro returnsr ue if the smart pointer was resized,fal se if the resize operation
failed.

Thespt r _si ze() macro returns the size in bytes of the block of memory referenced by the smart pointer.
Thespt r _r ef () macro returns the number of aetieferences to the smart pointer.

Thesptr _array() andspt r _array2() macros return the created smart pointerUbrl if the creation
failed.

Thesptr _array_si ze() macro returns the size of the array referenced by the smart pointer.
ERRORS

Thesptr (), sptr2(), sptr(3), sptr_dup(), sptr_array(), andsptr_array2() macros may dil
and seerrno for ary of the errors specified for the routimal | oc(3).

Thesptr_resize() andsptr_array_resi ze() macros may fail and setrno for ary of the errors
specified for the routineeal | oc(3).

Thesptr_free() andsptr_rel () macros may fail and setrno for ary of the errors specified for the
routinef r ee(3).

SEE ALSO
free(3),mal | oc(3),real | oc(3)
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