Boost.Interprocess

lon Gaztanaga
Copyright © 2005-2012 lon Gaztanaga

Distributed under the Boost Software License, Version 1.0. (See accompanying file LICENSE_1 0.txt or copy at
http://www.boost.org/LICENSE_1_0.txt)

Table of Contents

Fgu oo (¥ oi [l RSP PPT TR UPPPTNN 3
BUIlAING BOOSE.INEIPIOCESS ...ttt ettt ettt e ettt e et e e et et e e et et e e et et e e et et e e e e et e e eeanannes 3
LS (e oo 0 o] = PP PP PP PPN UPPPTT 3
QUICK GUIAE FOr the TMPELIENT ...ttt ettt e et e et et e et et r e e e et e e e e e r e e e eaareeeenans 4
Using shared memory as a pool of unnamed memory DIOCKS ...........iiiiiiiiii e 4
Creating named shared MEMOTY ODJECES ........uui ittt ettt e et e et e e e et eeeene s 5
Using an offset smart pointer for Shared MEMOTY ........ oot e e e eaaans 6
Creating VECLOrS iN SNAIEH MEIMIOIY .......uuieieiii ettt ettt ettt e et et et e e et et e e et et e e e e et e e et st e e et st e e e enban s 7
Creating MapS iN SNAIEA IMEIMIONY .......ieetti ettt ettt ettt ettt et e et et ettt et e e ter et e eta s et e e et et e et e et esba e e e enbaaeeennes 9
SOME DBSIC EXPIBNGALTIONS ...ttt et et et ettt ettt e e et et e ettt bet e e et e be s e e et et e e et et e e e e aba e e e ata e eee 11
ProCESSES ANG TRIMEAAS ...ttt e e et e et e ettt e ettt e ettt e e et et e e e enaa s 11
Sharing infOrmMation DEIWEEN PrOCESSES ...ttt ettt e et e et e et et e e e et e e e e eba s 11
Persistence Of INErProCeSS MECNANISITIS ... ..cceutie ittt e e e ettt e et et e e e e et e e e eete e e e eebe e eeeetaaaeeens 11
Names Of INterproCeSS MECNENISITIS .......uu ittt ettt ettt e et et e et et et e e e aba e e e e rna e eennas 12
Constructors, destructors and lifetime of INterprocess NAMEA FESOUICES .........u.eieunieiieeei et e e e et e e e et e e eaneaes 12
L (AT oSSR SPPPTT 13
Sharing MEMOTY DEIWEEN PIrOCESSES ......ettu i eeeittn ettt e ettt e e ettt e ettt e ettt bt e et et b s e et ettt e et e et s e et eeb s e e eesb s e e eenbnaeeeenbnaeaeens 14
SNBIEA MEIMONY ... ettt e ettt e ettt e ettt e e et eb e et e et e et e eb e et e rn e e enaas 14
MEMOTY MBPPEA FIIES ...ttt et e e et e ettt e e et e e et b e e e e naa s 22
More ADOUL MBPPEA REGIONS ... .ceeitiieeiit ettt ettt et e et e e et et e e et et e e et et e e et et e e et et e e e enbnnes 25
Limitations When Constructing Objects In Mapped REJIONS .........u ittt et e e e e eens 28
Mapping Address Independent POINtEr: OffSEL D .......uu i e ettt 30
SYNCHIrONIZatION MECHANISIMIS ...t e et ettt e ettt e e ettt e et e e bt e e et ebereeeeebe s e e e eebaaeeeestn s eeeenes 32
Synchronization MEChANISIMS OVEIVIEIW .......ceuuuiiiii ettt ettt ettt e e e et e et et e et e ae e e e eaa e e ennans 32
IVIUEEXES ...ttt ettt et e ettt et e et et et ettt e e e 33
160006 1 1To 0= T PP PP PPPPTN 40
S 7= 16 = S U PP PPT PP 44
Sharable and Upgradabl@ MULEXES ...........u it ettt e ettt e e e et e e e eetb e e e eert e eeeens 47
Lock Transfers Through MOVE SEMANTICS ........uuuieiiii ettt ettt e e ettt e e et et e e e e ate e e eenba e eeenes 54
FEE LIOCKS ...ttt ettt ettt oottt e et et e et e e et b e et e et e e e e 59
IMESSAZE QUELIE ... ..ttt ettt ettt et ettt e e et et et e et e et et e e n e 63
MaNagEd MEMOIY SEOMENES ...ttt ettt ettt ettt ettt et e ettt e ettt e et et e et et b e et e bh e et e be e et et e e e e et aeeeeban s 67
Making Interprocess Data ComMMUNICAEION BBSY .........uiiiiiiiieiiii e et 67
MaNAgE SNAIEH IMEIMONY ...ttt e ettt e e et b e e et et e e et et e e et et e e et et e e et et e e e eebaes 68
MaNaged MaPPEO Il ... e ettt e et et e e e et e et e e e et e aae 71
Managed Memory SEOMENE FEAIUINES ......... ittt ettt et e et e ettt e e ettt e e ettt e e e e ebt e e e eett e aeeeenbaeaeens 72
Managed Memory Segment AQVANCEA FEBIUNES ........... ittt et e e et e e eat e eenes 78
Managed Heap Memory And Managed EXternal BUFFEX ..........coooiuiiiiiiii e 89
Allocators, containers and memory allocation algOritNMS ... e 97
INtroduction tO INEErPIrOCESS BlIOCALOIS ........uuueieeti ettt ettt ettt et e et e et et e et et e e e et e e e eaa s 97
Segregated StOrage NOOE GlIOCAIONS ... ... ittt ettt e ettt e e e e e et et et e et r e e e raa e e ennans 99
Adaptive POOI NOAE BIIOCAIONS ... .. ceeeie ettt ettt ettt e et et e ettt e et e eb e et et e e e e nn e e e ennes 105
Interprocess and containers in managed MEMONY SEOMENES ........iieuuureieeii e eeetii e eette e eeri e eesi e e eeei e eeran e eeneanns 112
Boost containers compatible With BOOSE.INEENPIOCESS .......ccuvuieiiii et e e 119
1

httpo://www.renderx.com/


http://www.boost.org/LICENSE_1_0.txt
http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Interprocess

Memory allocation AlgOrTNMS ... ... .iii e e e e e e e e et e e et e et e et e e et e e e e e et e e e aaaaaa 123
simple_seq fit: A simple shared memory management algorithm ...............cooiiiii i, 123
rbtree _best fit: Best-fit logarithmic-time complexity allOCatioN ............oiiiiiiiiii e 123

Direct iostream formatting: vectorstream and DUFfErSLIEaM .........couuiiiiiiiii e e e 125
Formatting directly in your character VECOr: VECIOISIIEAIM .........iiuueiiieeie e e e e e e e e e e e e e e et e eea e eees 125
Formatting directly in your character buffer: BUfferstream ...........cooooii i 128

(@10 s AT OIS 0= o] 1= £ 132
R Q1L USRS 132
o] 010 [ o0 1 1 G 134
Shared Pointer AN WEBK POINTET ..........eiii it e e e e e e e e e et e e e e et e e et eeaa e e st e e st e e st e estn e eaneesnnns 136
L g T (8T oo 1= N 140

F N TN (= ol == oo I g1 =g =SSP 143
[T S Tl 11T L= 1T == 143
From the memory algorithm to the managed SEgMENE .........cooiiiiiii i e e e e e e aes 143
P [T ler= o 3= To e g = ] L= PSP 145
Performance Of BOOSE. I NEEIPIOCESS ... cuiiii i e e e e e e e e e e et e et e et e et e et e et e e an e eaneeaneeens 147

CUSIOMIZING BOOSE.INEEIPIOCESS ... itteiite et e et e e et e et e e e e e et e e et e e et e e et e e aa e e et e e eaa e e ta e e et e e aaneeetnaeeaneeaneenen 149
Writing a new shared memory allocation algorithm ...........cooii i e 149
Building custom STL compatible allocators for BOOSE.INtEIPIrOCESS ......uivvniiii e e e e e 151
BUITAING CUSIOM INAEXES ....vuiciiiiei et e e e e e e e e e e e e et e e et e e et e et e e et e e et e e ean e e etn e esneeanaeeen 151

Acknowledgements, NOLES AN [INKS ... .....iiuiii e e e e e e e e e e e et e e et e et e et e e et e e eanaeenas 155
LI [0 S PPN 155
INAEXES AN REFEIENCE ...eeve ettt ettt e et e et e e ettt e et e et s e e eat e e e eete e e e eaanaeeennnns 164

2

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Interprocess

Introduction

Boost.I nter process simplifies the use of common interprocess communication and synchronization mechanisms and offers awide
range of them:

 Shared memory.
* Memory-mapped files.

» Semaphores, mutexes, condition variables and upgradable mutex types to place them in shared memory and memory mapped
files.

» Named versions of those synchronization objects, similar to UNIX/Windows sem_open/CreateSemaphore API.
 Filelocking.

* Relative pointers.

* Message queues.

Boost.I nterprocess also offers higher-level interprocess mechanisms to allocate dynamically portions of a shared memory or a
memory mapped file (in general, to all ocate portions of afixed size memory segment). Using these mechanisms, Boost.| nter process
offers useful tools to construct C++ objects, including STL-like containers, in shared memory and memory mapped files:

» Dynamic creation of anonymous and named objects in a shared memory or memory mapped file.
e STL-like containers compatible with shared memory/memory-mapped files.

» STL-like alocators ready for shared memory/memory-mapped files implementing several memory allocation patterns (like
pooling).

Building Boost.Interprocess

There is no need to compile Boost.I nterprocess, since it's a header only library. Just include your Boost header directory in your
compiler include path.

Boost.I nter process depends on Boost.DateTime, which needs separate compilation. However, the subset used by Boost.I nter process
does not need any separate compilation so the user can define BOOST_DATE_TI ME_NO_LI B to avoid Boost from trying to automat-
icaly link the Boost.DateTime.

In POSIX systems, Boost.I nterprocess uses pthread system calls to implement classes like mutexes, condition variables, etc... In
some operating systems, these POSIX calls are implemented in separate libraries that are not automatically linked by the compiler.
For example, in some Linux systems POSI X pthread functions are implemented in | i brt . a library, so you might need to add that
library when linking an executable or shared library that uses Boost.| nter process. If you obtain linking errors related to those pthread
functions, please revise your system's documentation to know which library implements them.

Tested compilers

Boost.I nter process has been tested in the following compilers/platforms:

* Visual >=7.1
+ GCC>=41
* Intel 11
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Quick Guide for the Impatient

Using shared memory as a pool of unnamed memory blocks

You can just alocate a portion of a shared memory segment, copy the message to that buffer, send the offset of that portion of shared
memory to another process, and you are done. Let's see the example:

#i ncl ude <boost/i nterprocess/ nanaged_shar ed_nenory. hpp>
#include <cstdlib> //std::system
#i ncl ude <sstreanv

int main (int argc, char *argv[])
{
usi ng nanespace boost::interprocess
if(argc == 1){ [/ Parent process
/I Renobve shared nenory on construction and destruction
struct shmrenove

{
shmrenmove() { shared_nenory_object::renove("M/SharedMenory"); }
~shm renove(){ shared_nenory_object::renove(" M/ SharedMenory"); }
} renover;

/'l Create a nanaged shared nenory segnent
nmanaged_shar ed_nenory segnent (create_only, "M/SharedMenory", 65536)

/1 Allocate a portion of the segnent (raw nenory)
nmanaged_shared_nenory: :size_type free_nmenory = segnent.get _free_nenory()
void * shptr = segnent.allocate(1024/*bytes to allocate*/);

/| Check invariant
if(free_menory <= segnent.get _free_nenory())
return 1;

/1 An handl e fromthe base address can identify any byte of the shared

/I menory segnent even if it is mapped in different base addresses
nmanaged_shared_nenory: : handl e_t handl e = segnent. get_handl e_from address(shptr)
std::stringstreams;

s << argv[0] << " " << handl eg;

s << std::ends;

/' Launch child process

if(0 !'=std::systems.str().c_str()))

return 1;
/I Check nenory has been freed
if(free_menory ! = segnent.get _free_nenory())
return 1;
}
el se{

/1 Open managed segnent
nmanaged_shar ed_nenory segnent (open_only, "MSharedMVenory")

/1 An handl e fromthe base address can identify any byte of the shared
/I menory segnent even if it is mapped in different base addresses
nmanaged_shared_nenory::handle_t handle = 0

/' Obtai n handl e val ue
std::stringstreams; s << argv[1l]; s >> handl e;

/1 Get buffer local address from handl e
void *msg = segnent. get _address_from handl e( handl e)
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/I Deal | ocate previously allocated nenory
segnent . deal | ocat e( nsQ) ;

}

return O;

Creating named shared memory objects

You want to create objects in a shared memory segment, giving a string name to them so that any other process can find, use and
delete them from the segment when the objects are not needed anymore. Example:

#i ncl ude <boost/interprocess/ managed_shared_nenory. hpp>
#include <cstdlib> //std::system

#i ncl ude <cstddef >

#i ncl ude <cassert>

#include <utility>

int main(int argc, char *argv[])

{
usi ng nanmespace boost: :interprocess
typedef std::pair<double, int> MyType

if(argc == 1){ [/ Parent process
/I Renove shared menory on construction and destruction
struct shmrenove

{
shmrenmove() { shared_nenory_object::renove("M/SharedMenory"); }
~shm renove(){ shared_nenory_object: :renove("MSharedMenory"); }
} renover;

/I Construct managed shared nenory
managed_shar ed_menory segnent (create_only, "M/SharedMenory", 65536)

// Create an object of MyType initialized to {0.0, 0}
MyType *instance = segnent.construct <MyType>
("MyType instance") //name of the object
(0.0, 0); /lctor first argument

//Create an array of 10 elenents of MyType initialized to {0.0, 0}
MyType *array = segnent.construct <MyType>

("MyType array") /I name of the object
[10] /I number of el enents
(0.0, 0); /] Same two ctor arguments for all objects

/I Create an array of 3 elements of MyType initializing each one
//to a different value {0.0, 0}, {1.0, 1}, {2.0, 2}...

float float_initializer[3] { 0.0, 1.0, 2.0 };

i nt int_initializer[3] {0 1, 21},

M/Type *array_it = segment.construct_it<MType>
("MyType array fromit") /I'nane of the object

[ 3] /I nunmber of el enents
( &float_initializer[O0] /llterator for the 1st ctor argunent
, & nt_initializer[0]); /l1terator for the 2nd ctor argument

// Launch chil d process
std::string s(argv[0]); s += " child "
if(0 !'= std::systenm(s.c_str()))

return 1;
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/1 Check child has destroyed all objects
i f(segnent. find<MyType>("MWType array").first ||
segnent . fi nd<MyType>("M/Type instance").first ||
segnent . fi nd<MyType>("M/Type array fromit").first)
return 1;
}
el se{
/1 Open managed shared nenory
nmanaged_shar ed_nenory segnent (open_only, "M/SharedMenory");

std:: pai r<MyType*, nmnaged_shared_nenory: :size_type> res;

/1 Find the array

res = segnent.find<MyType> ("MType array");
/1 Length should be 10

if(res.second != 10) return 1;

/1 Find the object

res = segnent.find<MyType> ("M/Type instance");
/1 Length should be 1

if(res.second '= 1) return 1;

//Find the array constructed fromiterators

res = segnent.find<MyType> ("M Type array fromit");
/1 Length should be 3

if(res.second !'= 3) return 1;

//\We're done, delete all the objects

segnent . destroy<MyType>("M/Type array");

segnent . destroy<MyType>("M/Type i nstance");

segnent . destroy<MyType>("M/Type array fromit");
}

return O,

Using an offset smart pointer for shared memory

Boost.I nterprocess offers offset_ptr smart pointer family as an offset pointer that stores the distance between the address of the
offset pointer itself and the address of the pointed object. When offset_ptr is placed in a shared memory segment, it can point safely
objects stored in the same shared memory segment, even if the segment is mapped in different base addresses in different processes.

Thisallows placing objectswith pointer membersin shared memory. For example, if wewant to createalinked list in shared memory:

httpo://www.renderx.com/
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#i ncl ude <boost/i nterprocess/ nanaged_shar ed_nenory. hpp>
#i ncl ude <boost/interprocess/offset_ptr. hpp>

usi ng nanmespace boost: :interprocess;

/1 Shared nmenory |inked |ist node
struct |ist_node

{
of fset _ptr<list_node> next;
int val ue;
b
int main ()
{
/I Renobve shared nmenory on construction and destruction
struct shmrenove
{
shmrenove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
} remover;
/| Create shared nmenory
managed_shar ed_nenory segment (create_only,
"MyShar edMenory", //segnment nane
65536) ;
/I Create linked list with 10 nodes in shared nenory
of fset _ptr<list_node> prev = 0, current, first;
int i;
for(i =0; i < 10; ++i, prev = current){
current = static_cast<list_node*>(segnent.allocate(sizeof(list_node)));
current->value = i;
current->next = 0;
if(!prev)
first = current;
el se
prev->next = current;
}
[/ Comruni cate |list to other processes
1. ..
/I When done, destroy list
for(current = first; current; /**/){
prev = current;
current = current->next;
segnent . deal | ocate(prev.get());
}
return O;
}

To help with basic data structures, Boost.I nter process offers containers like vector, list, map, so you can avoid these manual data
structures just like with standard containers.

Creating vectors in shared memory

Boost.I nterprocess alows creating complex objects in shared memory and memory mapped files. For example, we can construct
STL-like containers in shared memory. To do this, we just need to create a special (managed) shared memory segment, declare a
Boost.I nterprocess allocator and construct the vector in shared memory just if it was any other object.
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The class that allows this complex structures in shared memory is called boost : : i nt er process: : managed_shar ed_nmenory
and it's easy to use. Just execute this example without arguments:

#i ncl ude <boost/interprocess/ managed_shar ed_nenory. hpp>
#i ncl ude <boost/interprocess/containers/vector. hpp>

#i ncl ude <boost/interprocess/allocators/allocator. hpp>
#i ncl ude <string>

#include <cstdlib> //std::system

usi ng namespace boost::interprocess;

/I Define an STL conpatible allocator of ints that allocates fromthe managed_shared_mnenory.
/1 This allocator will allow placing containers in the segnment
typedef allocator<int, nmanaged_shared_menory: :segnment _manager> ShnemAl | ocat or;

//Alias a vector that uses the previous STL-l1ike allocator so that allocates
/lits values fromthe segnent
typedef vector<int, ShrmemAllocator> MyVector;

//Main function. For parent process argc == 1, for child process argc ==
int main(int argc, char *argv[])
{
if(argc == 1){ //Parent process
/I Renove shared menory on construction and destruction
struct shmrenove

{
shmremove() { shared_nenory_object::renove("M/SharedMenory"); }
~shm renove(){ shared_nenory_object: :renove("MSharedMenory"); }
} renover;

/I Create a new segnment with given nane and size
managed_shar ed_menory segnent (create_only, "M/SharedMenory", 65536);

/llnitialize shared menory STL-conpatible all ocator
const ShmenmAl | ocator alloc_inst (segnment.get_segnent_nmanager());

/I Construct a vector naned "MyVector" in shared nmenory w th argument alloc_inst
MyVect or *myvector = segment.construct <MyVector>("M/\Vector") (alloc_inst);

for(int i = 0; i < 100; ++i) //Insert data in the vector
nyvect or - >push_back(i);

/'l Launch chil d process
std::string s(argv[0]); s += " child ";
if(0 !'= std::system(s.c_str()))

return 1;

/I Check child has destroyed the vector
i f(segnent.find<MyVector>("M/\Vector").first)
return 1;

}
el se{ //Child process
/1 Open the nmanaged segnent
managed_shared_nenory segnent (open_only, "M/SharedMenory");

/I Find the vector using the c-string nane
MyVector *myvector = segment.find<MyVector>("M/Vector").first;

/1 Use vector in reverse order
std::sort(myvector->rbegin(), nyvector->rend());
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/1 When done, destroy the vector fromthe segnent
segnent . destroy<MyVect or >("MyVector");

}

return O;

The parent processwill create an specia shared memory classthat allows easy construction of many complex data structures associated
with a name. The parent process executes the same program with an additional argument so the child process opens the shared

memory and uses the vector and erasesit.

Creating maps in shared memory

Just like a vector, Boost.I nterprocess alows creating maps in shared memory and memory mapped files. The only difference is
that like standard associative containers, Boost.| nter process's map needs aso the comparison functor when an allocator is passed

in the constructor:
#i ncl ude <boost/interprocess/ managed_shar ed_menory. hpp>
#i ncl ude <boost/i nterprocess/ containers/ map. hpp>
#i ncl ude <boost/interprocess/allocators/allocator. hpp>
#i ncl ude <functional >
#include <utility>
int main ()
{
usi ng nanespace boost: :interprocess;

/I Renove shared menory on construction and destruction
struct shmrenove

{
shmremove() { shared_nenory_object::renmove(" M/ SharedMenory"); }
~shm remove(){ shared_nenory_object::renmove(" M SharedMVenory"),; }
} renover;

/1 Shared menory front-end that

is able to construct objects

/lassociated with a c-string. Erase previous shared menory with the nane

//to be used and create the nenory segnent at the specified address and initialize resources

managed_shar ed_nenory segment
(create_only
, "MyShar edMenory" //segment name
, 65536) ; /'l segment size in bytes

/1 Note that map<Key,

/1so the allocator nust allocate that pair.
typedef int KeyType;

typedef float MappedType;

typedef std::pair<const int, float> ValueType;

/1 Alias an STL conpatible allocator of for the nmap.
/1 This allocator will allow to place containers
/1in managed shared menory segnents

typedef all ocator <Val ueType,

ShmenAl | ocat or;

MappedType>'s val ue_type is std::pair<const Key, MappedType>,

managed_shar ed_menory: : segnent _nanager >

[IAlias a map of ints that uses the previous STL-1like allocator.

/I Note that the third paraneter argunent

is the ordering function

[1of the map, just like with std::map, used to conpare the keys.
typedef map<KeyType, MappedType, std::|ess<KeyType>, ShmenmAll ocator> My/Map;

/[llnitialize the shared nmenory STL-conpatible all ocator

ShnmemAl | ocator al l oc_i nst (segnent.get_segnent _manager());
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/1 Construct a shared nmenory nmap.

/I Note that the first paraneter is the conparison function,

//and the second one the allocator.

/1 This the sanme signature as std::map's constructor taking an allocator

MWMap *“nynep =
segnent . const ruct <MyMap>(" MyMap") /] obj ect name
(std::less<int>() //first «ctor paraneter
,alloc_inst); /I second ctor paraneter

/llnsert data in the map
for(int i =0; i < 100; ++i){
nymap- >i nsert(std:: pair<const int, float>(i, (float)i))

}

return O;

For a more advanced example including containers of containers, see the section Containers of containers.
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Some basic explanations

Processes And Threads

Boost.I nter process does not work only with processes but also with threads. Boost.| nter process synchronization mechanisms can
synchronize threads from different processes, but a so threads from the same process.

Sharing information between processes

In the traditional programming model an operating system has multiple processes running and each process has its own address
space. To share information between processes we have severa alternatives:

» Two processes shareinformation using afile. To accessto the data, each process usesthe usual file read/write mechanisms. When
updating/reading afile shared between processes, we need some sort of synchronization, to protect readers from writers.

» Two processes share information that resides in the kernel of the operating system. This is the case, for example, of traditional
message queues. The synchronization is guaranteed by the operating system kernel.

» Two processes can shareamemory region. Thisisthe case of classical shared memory or memory mapped files. Once the processes
set up the memory region, the processes can read/write the data like any other memory segment without calling the operating
system's kernel. This aso requires some kind of manual synchronization between processes.

Persistence Of Interprocess Mechanisms

One of the biggest i ssueswith interprocess communication mechanismsisthelifetime of theinterprocess communi cation mechanism.
It'simportant to know when an interprocess communi cation mechanism disappears from the system. In Boost.| nter process, we can
have 3 types of persistence:

» Process-persistence: The mechanism lasts until all the processes that have opened the mechanism close it, exit or crash.
» Kernel-persistence: The mechanism exists until the kernel of the operating system reboots or the mechanism isexplicitly deleted.
 Filesystem-persistence: The mechanism exists until the mechanism is explicitly deleted.

Some native POSI X and Windows | PC mechanisms have different persistence so it's difficult to achieve portability between Windows
and POSIX native mechanisms. Boost.| nter process classes have the following persistence:
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Table 1. Boost.I nter process Per sistence Table

M echanism Persistence

Shared memory Kernel or Filesystem
Memory mapped file Filesystem
Process-shared mutex types Process
Process-shared semaphore Process
Process-shared condition Process

Filelock Process

Message queue Kernel or Filesystem
Named mutex Kernel or Filesystem
Named semaphore Kernel or Filesystem
Named condition Kernel or Filesystem

Asyou can see, Boost.| nter process defines some mechanismswith "Kernel or Filesystem” persistence. Thisisbecause POSIX allows
this possibility to native interprocess communication implementations. One could, for example, implement shared memory using
memory mapped files and obtain filesystem persistence (for example, there is no proper known way to emulate kernel persistence
with auser library for Windows shared memory using native shared memory, or process persistence for POSIX shared memory, so
the only portable way isto define "Kernel or Filesystem" persistence).

Names Of Interprocess Mechanisms

Some interprocess mechanisms are anonymous objects created in shared memory or memory-mapped files but other interprocess
mechanisms need a name or identifier so that two unrelated processes can use the same interprocess mechanism object. Examples
of this are shared memory, named mutexes and named semaphores (for example, native windows CreateM utex/CreateSemaphore
API family).

The name used to identify an interprocess mechanismisnot portable, even between UNIX systems. For thisreason, Boost.I nter process
[imits this name to a C++ variable identifier or keyword:

 Startswith aletter, lowercase or uppercase, such asaletter from ato z or from A to Z. Examples. Sharedmemory, sharedmemory,
sHaReDmMEmMOrY...

» Caninclude letters, underscore, or digits. Examples: shml, shm2and3, ShM3plus4...

Constructors, destructors and lifetime of Interprocess named
resources

Named Boost.I nter process resources (shared memory, memory mapped files, named mutexes/conditions/semaphores) have kernel
or filesystem persistency. Thismeansthat even if al processesthat have opened those resources end, the resource will still be accessible
to be opened again and the resource can only be destructed via an explicit to their static member r enove function. This behavior
can be easily understood, since it's the same mechanism used by functions controlling file opening/creation/erasure:
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Table 2. Boost.I nter process-Filesystem Analogy

Named Interprocess resource Corresponding std file Corresponding POSI X operation
Constructor std::fstream constructor open

Destructor std::fstream destructor close

Member r emove None. st d: : renove unlink

Now the correspondence between POSI X and Boost.Interprocess regarding shared memory and named semaphores:

Table 3. Boost.I nterprocess-POSI X shared memory

shar ed_nenory_obj ect operation POSIX operation
Constructor shm_open
Destructor close

Member r enove shm_unlink

Table 4. Boost.I nterprocess-POSI X named semaphore

named_semaphor e operation POSIX operation
Constructor sem_open
Destructor close

Member r emove sem_unlink

Themost important property isthat destr uctor sof named resour cesdon't removetheresour cefrom the system, they only liberate
resources allocated by the system for use by the process for the named resource. To remove the resource from the system the
programmer must user enove.

Permissions

Named resources offered by Boost.I nter process must cope with platform-dependant permission issues also present when creating
files. If a programmer wants to shared shared memory, memory mapped files or named synchronization mechanisms (mutexes,
semaphores, etc...) between users, it's necessary to specify those permissions. Sadly, traditional UNIX and Windows permissions
are very different and Boost.I nter process does not try to standardize permissions, but does not ignore them.

All named resource creation functions take an optional per i ssi ons obj ect that can be configured with platform-dependant
permissions.

Since each mechanism can be emulated through diferent mechanisms (a semaphore might be implement using mapped files or native
semaphores) permissions types could vary when the implementation of a named resource changes (eg.: in Windows mutexes require
synchroni ze perni ssi ons, but that's not the case of files). To avoid this, Boost.Interprocess relies on file-like permissions,
requiring file read-write-del ete permissions to open named synchronization mechanisms (mutex, semaphores, etc.) and appropiate
read or read-write-delete permissions for shared memory. This approach has two advantages: it's similar to the UNIX philosophy
and the programmer does not need to know how the named resource isimplemented.
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Sharing memory between processes

Shared memory

What is shared memory?

Shared memory isthe fastest interprocess communication mechanism. The operating system maps amemory segment in the address
space of several processes, so that several processes can read and write in that memory segment without calling operating system
functions. However, we need some kind of synchronization between processes that read and write shared memory.

Consider what happens when a server process wantsto send an HTML fileto aclient processthat residesin the same machine using
network mechanisms:

» The server must read the file to memory and passit to the network functions, that copy that memory to the OS'sinternal memory.
» The client uses the network functions to copy the data from the OS'sinternal memory to its own memory.

As we can see, there are two copies, one from memory to the network and another one from the network to memory. And those
copies are made using operating system calls that normally are expensive. Shared memory avoids this overhead, but we need to
synchronize both processes:

» The server maps a shared memory in its address space and also gets access to a synchronization mechanism. The server obtains
exclusive access to the memory using the synchronization mechanism and copies the file to memory.

» The client maps the shared memory in its address space. Waits until the server releases the exclusive access and uses the data.

Using shared memory, we can avoid two data copies, but we have to synchronize the access to the shared memory segment.

Creating memory segments that can be shared between processes

To use shared memory, we have to perform 2 basic steps:

» Request to the operating system a memory segment that can be shared between processes. The user can create/destroy/open this
memory using a shared memory object: An object that represents memory that can be mapped concurrently into the address
space of more than one process..

» Associate a part of that memory or the whole memory with the address space of the calling process. The operating system looks
for a big enough memory address range in the calling process' address space and marks that address range as an specia range.
Changes in that address range are automatically seen by other process that also have mapped the same shared memory object.

Once the two steps have been successfully compl eted, the process can start writing to and reading from the address space to send to
and receive data from other processes. Now, let's see how can we do this using Boost.I nter process:

Header

To manage shared memory, you just need to include the following header:

#i ncl ude <boost/interprocess/shared_nenory_object. hpp>

Creating shared memory segments

Aswe've mentioned we have to use the shar ed_nmenory_obj ect classto create, open and destroy shared memory segments that
can be mapped by several processes. We can specify the access mode of that shared memory object (read only or read-write), just
asif it was afile:

* Create a shared memory segment. Throws if already created:
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usi ng boost: :interprocess;
shared_nenory_obj ect shm obj

(create_only /lonly create
, "shar ed_nenory" /I nane

,read_wite /lread-wite node

)
» To open or create a shared memory segment;

usi ng boost: :interprocess;
shared_nenory_obj ect shm obj

(open_or _create //open or create
, "shared_menory" [/ nane
,read_only /I read-only node

)
» To only open a shared memory segment. Throwsif does not exist:

usi ng boost: :interprocess;
shared_nenory_obj ect shm obj

(open_only /1 only open
, "shared_nenory" /I name

,read wite /lread-wite node

)

When a shared memory object is created, itssizeis 0. To set the size of the shared memory, the user must usethet r uncat e function
call, in ashared memory that has been opened with read-write attributes:

shm obj . t runcat e(10000) ;

Asshared memory haskernel or filesystem persistence, the user must explicitly destroy it. Ther enove operation might fail returning
falseif the shared memory does not exist, thefileis open or thefileis still memory mapped by other processes:

usi ng boost: :interprocess;
shared_nenory_obj ect::renove("shared_nenory");

For moredetailsregarding shar ed_menory_obj ect seetheboost : ;i nterprocess: : shared_nmenory_obj ect classreference.

Mapping Shared Memory Segments

Once created or opened, a process just has to map the shared memory object in the process address space. The user can map the
whole shared memory or just part of it. The mapping processisdoneusing themapped_r egi on class. The classrepresentsamemory
region that has been mapped from a shared memory or from other devices that have also mapping capabilities (for example, files).
A mapped_r egi on can be created from any menor y_nmappabl e object and as you might imagine, shar ed_nenory_obj ect isa
menory_mappabl e object:
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usi ng boost: :interprocess;
std::size_t ShnGize = ...

/I Map the second half of the nenory
nmapped_r egi on regi on

( shm /1 Menory- mappabl e obj ect

read_wite /1 Access node

shnbi ze/ 2 /1O fset fromthe begi nning of shm
, ShnSi ze- Shnti ze/ 2 //Length of the region

)

/1 Get the address of the region
regi on. get _address();

/1 Get the size of the region
regi on. get_size();

The user can specify the offset from the mappabl e object where the mapped region should start and the size of the mapped region.
If no offset or size is specified, the whole mappable object (in this case, shared memory) is mapped. If the offset is specified, but
not the size, the mapped region covers from the offset until the end of the mappable object.

For more details regarding napped_r egi on seetheboost : : i nt er process: : napped_r egi on classreference.

A Simple Example

Let's see a simple example of shared memory use. A server process creates a shared memory object, maps it and initializes all the
bytesto avalue. After that, a client process opens the shared memory, maps it, and checks that the dataiis correctly initialized:
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#i ncl ude <boost/interprocess/shared_nenory_object. hpp>
#i ncl ude <boost/i nterprocess/ napped_regi on. hpp>

#i ncl ude <cstring>

#i ncl ude <cstdlib>

#i ncl ude <string>

int main(int argc, char *argv[])

{

usi ng nanespace boost: :interprocess

if(argc == 1){ [/ Parent process
/I Renpbve shared nenory on construction and destruction
struct shmrenove
{
shmrenmove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm renove(){ shared_nenory_object::renove("M/SharedMenory"); }
} renover;

/|l Create a shared nenory object.
shared_nmenory_object shm (create_only, "MSharedMenory", read_write);

/1 Set size
shm truncat e(1000) ;

/1 Map the whol e shared nenory in this process
nmapped_regi on region(shm read_wite);

//Wite all the nmenory to 1
std:: nenset (region. get _address(), 1, region.get_size());

/' Launch chil d process
std::string s(argv[0]); s +=" child ";
if(0 !=std::system's.c_str()))
return 1;
}
el se{
/1 Open al ready created shared nenory object.
shared_nenory_obj ect shm (open_only, "M/SharedMenory", read_only);

/1 Map the whol e shared nenory in this process
nmapped_regi on regi on(shm read_only);

/1 Check that nmenory was initialized to 1
char *nmem = static_cast<char*>(region.get_address());
for(std::size_t i = 0; i < region.get_size(); ++i)
if(*mem+ 1= 1)
return 1; /1 Error checking nmenory

}

return O;

Emulation for systems without shared memory objects

Boost. I nter process provides portable shared memory in terms of POSIX semantics. Some operating systems don't support shared

memory as defined by POSIX:

» Windows operating systems provide shared memory using memory backed by the paging file but thelifetime semantics are different

from the ones defined by POSIX (see Native windows shared memory section for more information).

» Some UNIX systems don't fully support POSIX shared memory objects at all.
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In those platforms, shared memory is emulated with mapped files created in a "boost_interprocess’ folder created in a temporary
files directory. In Windows platforms, if "Common AppData" key is present in the registry, "boost_interprocess’ folder is created
in that directory (in XP usualy "C:\Documents and Settings\All Users\Application Data' and in Vista "C:\ProgramData"). For
Windows platforms without that registry key and Unix systems, shared memory is created in the system temporary files directory
("/tmp" or similar).

Because of this emulation, shared memory has filesystem lifetime in some of those systems.

Removing shared memory

shared_menory_obj ect providesastatic r enove function to remove a shared memory objects.

Thisfunction can fail if the shared memory objects does not exist or it's opened by another process. Note that thisfunction issimilar
to the standard C i nt renopve(const char *path) function. In UNIX systems, shar ed_nenory_obj ect : : renove cals
shm unl i nk:

» The function will remove the name of the shared memory object named by the string pointed to by name.

« If oneor morereferencesto the shared memory object exist when isunlinked, the namewill be removed before the function returns,
but the removal of the memory object contents will be postponed until all open and map references to the shared memory object
have been removed.

» Even if the object continues to exist after the last function call, reuse of the name will subsequently cause the creation of a
boost: :interprocess: :shared_menory_obj ect instanceto behave asif no shared memory object of this name exists (that
is, trying to open an object with that name will fail and an object of the same name can be created again).

In Windows operating systems, current version supports an usually acceptable emulation of the UNIX unlink behaviour: the fileis
renamed with a random name and marked as to be deleted when the last open handleis closed.

Anonymous shared memory for UNIX systems

Creating a shared memory segment and mapping it can be a bit tedious when severa processes are involved. When processes are
related viaf or k() operating system call in UNIX systems a simpler method is available using anonymous shared memory.

Thisfeature has been implemented in UNIX systems mapping the device\ dev\ zer o or just using the MAP_ANONYMOUS in a POSI X
conformant mmap system call.

Thisfeatureiswrapped in Boost.I nter processusing theanonynous_shar ed_menor y() function, whichreturnsanapped_r egi on
object holding an anonymous shared memory segment that can be shared by related processes.

Hereisan example:
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#i ncl ude <boost/i nterprocess/ anonynous_shared_nenory. hpp>
#i ncl ude <boost/i nterprocess/ napped_regi on. hpp>

#i ncl ude <i ostreanr

#i ncl ude <cstring>

int main ()
{

usi ng nanespace boost::interprocess

try{
/'l Create an anonynous shared nenory segnent with size 1000

nmapped_r egi on regi on(anonynous_shar ed_nmenory(1000))

/I'Wite all the nenory to 1
std:: nenset (region. get_address(), 1, region.get_size())

/1 The segnent is unmapped when "regi on" goes out of scope

}

catch(interprocess_exception &ex){
std::cout << ex.what() << std::endl;
return 1;

}

return O,

Once the segment is created, af or k() call can be used so that r egi on is used to communicate two related processes.

Native windows shared memory

Windows operating system also offers shared memory, but the lifetime of this shared memory isvery different to kernel or filesystem
lifetime. The shared memory is created backed by the pagefile and it's automatically destroyed when the last process attached to the
shared memory is destroyed.

Because of this reason, there is no effective way to simulate kernel or filesystem persistence using native windows shared memory
and Boost.| nter process emulates shared memory using memory mapped files. Thisassures portability between POSIX and Windows
operating systems.

However, accessing native windows shared memory is a common request of Boost.| nter process users because they want to access
to shared memory created with other process that don't use Boost.I nter process. In order to manage the native windows shared
memory Boost.I nter process offersthe wi ndows_shar ed_nenory class.

Windows shared memory creation is abit different from portable shared memory creation: the size of the segment must be specified
when creating the object and can't be specified through t r uncat e like with the shared memory object. Take in care that when the
last process attached to a shared memory is destroyed the shared memory is destroyed so there is no persistency with native
windows shared memory.

Sharing memory between services and user applicationsis also different. To share memory between services and user applications
the name of the shared memory must start with the global namespace prefix " G obal \\ " . Thisgloba namespace enables processes
on multiple client sessions to communicate with a service application. The server component can create the shared memory in the
global namespace. Then a client session can use the "Global" prefix to open that memory.

The creation of a shared memory object in the global namespace from a session other than session zero is a privileged operation.

Let's repeat the same example presented for the portable shared memory object: A server process creates a shared memory object,
mapsit and initializes al the bytesto avalue. After that, a client process opens the shared memory, mapsit, and checksthat the data
iscorrectly initialized. Takein carethat if the server exits beforethe client connectsto the shared memory the client connection
will fail, because the shared memory segment is destroyed when no proces is attached to the memory.

Thisisthe server process:
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#i ncl ude <boost/interprocess/w ndows_shar ed_nenory. hpp>
ncl ude <boost/interprocess/ mapped_regi on. hpp>

ncl ude <cstring>

ncl ude <cstdlib>

ncl ude <string>

#i
#i
#i
#i

i nt

{

Aswe can see, native windows shared memory needs synchronization to make sure that the shared memory won't be destroyed before

mai n(int argc, char *argv[])

usi ng nanespace boost: :interprocess;

if(argc == 1){ [/ Parent process

}

/'l Create a native wi ndows shared nmenory object.

wi ndows_shar ed_nenory shm (create_only, "M/SharedMenory",

/1 Map the whol e shared nenory in this process
nmapped_regi on region(shm read_wite);

/I'Wite all the nenory to 1

std:: nenset (regi on. get _address(), 1, region.get_size());

/' Launch chil d process
std::string s(argv[0]); s += " child ";
if(0 !=std::system's.c_str()))

return 1;

read_ wite,

1000) ;

/1w ndows_shared_nenory is destroyed when the | ast attached process dies...

el se{

}

/1 Open al ready created shared nenory object.
wi ndows_shar ed_nenory shm (open_only, "MSharedMenory",

/1 Map the whol e shared nenory in this process
nmapped_regi on regi on(shm read_only);

/1 Check that nmenory was initialized to 1
char *nmem = static_cast<char*>(region.get_address());
for(std::size_t i = 0; i < region.get_size(); ++i)
if(*mem+ 1= 1)
return 1; /I Error checki ng nenory
return O;

return O,

the client is launched.

XSI shared memory

In many UNIX systems, the OS offers another shared memory memory mechanism, X SI (X/Open System Interfaces) shared memory
segments, also known as " System V" shared memory. This shared memory mechanism is quite popular and portable, and it's not

read_only);

based in file-mapping semantics, but it uses special functions (shnget , shmat , shndt , shnet | ..).

Unlike POSIX shared memory segments, XSI shared memory segments are not identified by names but by 'keys usually created
withf t ok. XSl shared memory segments have kernel lifetime and must be explicitly removed. X S| shared memory does not support

copy-on-write and partial shared memory mapping but it supports anonymous shared memory.

Boost.I nterprocessofferssimple(xsi _shar ed_menor y) and managed (managed_xsi _shar ed_nmenor y) shared memory classes

to ease the use of X S| shared memory. It also wraps key creation with the simple xsi _key class.
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Let's repeat the same example presented for the portable shared memory object: A server process creates a shared memory object,
mapsit and initializes al the bytesto avalue. After that, a client process opens the shared memory, mapsit, and checks that the data
iscorrectly initialized.

Thisisthe server process:

#i ncl ude <boost/interprocess/xsi_shared_nenory. hpp>
#i ncl ude <boost/i nterprocess/ napped_regi on. hpp>

#i ncl ude <cstring>

#i ncl ude <cstdlib>

#i ncl ude <string>

usi ng namespace boost: :interprocess;

voi d renove_ol d_shared_menory(const xsi_key &key)

{
try{
xsi _shared_menory xsi (open_only, key);
xsi _shared_nenory: : renmove( xsi.get_shmd());
}
catch(interprocess_exception &e){
if(e.get_error_code() != not_found_error)
t hrow,
}
}

int main(int argc, char *argv[])
{
if(argc == 1){ [/ Parent process
//Build XSI key (ftok based)
xsi _key key(argv[O0], 1);

remove_ol d_shar ed_nenory(key);

// Create a shared nenory object.
xsi _shared_menmory shm (create_only, key, 1000);

/I Renove shared nmenory on destruction
struct shmrenove
{
int shmd_;
shm renove(int shmd) : shmd _(shmd){}
~shm renove(){ xsi_shared_nenory::remove(shmd_); }
} renmover (shmget _shmid());

// Map the whole shared menory in this process
mapped_regi on region(shm read_wite);

//Wite all the menory to 1
std:: nenset (regi on. get _address(), 1, region.get_size());

// Launch chil d process
std::string s(argv[0]); s += " child "
if(0 !'= std::systems.c_str()))
return 1;
}
el se{
//Build XSI key (ftok based)
xsi _key key(argv[O0], 1);

// Create a shared nenory object.
xsi _shared_nenmory shm (open_only, key);
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/1 Map the whol e shared nenory in this process
nmapped_regi on regi on(shm read_only);

/1 Check that nmenory was initialized to 1
char *nmem = static_cast<char*>(region.get_address());

for(std::size_t i = 0; i < region.get_size(); ++i)
if(*mem+ 1= 1)
return 1; /'l Error checking nenory
}
return O;

Memory Mapped Files

What is a memory mapped file?

File mapping isthe association of afile's contents with a portion of the address space of a process. The system creates afile mapping
to associate the file and the address space of the process. A mapped region is the portion of address space that the process uses to
access thefile's contents. A single file mapping can have several mapped regions, so that the user can associate parts of the file with
the address space of the process without mapping the entirefilein the address space, sincethefile can be bigger than the whole address
space of the process (a9GB DVD imagefilein ausual 32 bit systems). Processes read from and write to the file using pointers, just
like with dynamic memory. File mapping has the following advantages:

» Uniform resource use. Files and memory can be treated using the same functions.

» Automatic file data synchronization and cache from the OS.

* Reuse of C++ utilities (STL containers, algorithms) in files.

» Shared memory between two or more applications.

 Allows efficient work with alarge files, without mapping the whole file into memory

* If several processes use the same file mapping to create mapped regions of afile, each process' views contain identical copies of
the file on disk.

File mapping is not only used for interprocess communication, it can be used aso to simplify file usage, so the user does not need
to use file-management functions to write thefile. The user just writes data to the process memory, and the operating systems dumps
the data to thefile.

When two processes map the same file in memory, the memory that one process writes is seen by another process, so memory
mapped files can be used as an interprocess communication mechanism. We can say that memory-mapped files offer the sameinter-
process communication services as shared memory with the addition of filesystem persistence. However, as the operating system
has to synchronize the file contents with the memory contents, memory-mapped files are not as fast as shared memory.

Using mapped files
To use memory-mapped files, we have to perform 2 basic steps:

 Create amappable object that represent an already created fil e of the filesystem. This object will be used to create multiple mapped
regions of the thefile.

» Associate the whole file or parts of the file with the address space of the calling process. The operating system looks for a big
enough memory address range in the calling process' address space and marks that address range as an specia range. Changesin
that address range are automatically seen by other processthat also have mapped the same file and those changes are also transferred
to the disk automatically.
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Once the two steps have been successfully completed, the process can start writing to and reading from the address space to send to
and receive data from other processes and synchronize the file's contents with the changes made to the mapped region. Now, let's
see how can we do this using Boost.I nter process:

Header

To manage mapped files, you just need to include the following header:

#i ncl ude <boost/interprocess/file_mappi ng. hpp>

Creating a file mapping

First, we haveto link afile's contents with the process address space. To do this, we have to create a mappable object that represents
that file. Thisis achieved in Boost.I nter process creating af i | e_nmappi ng object:

usi ng boost::interprocess;
file_mapping mfile

("/usr/hone/file" [1filenanme
,read_wite /lread-wite node

);

Now we can use the newly created object to create mapped regions. For more details regarding this class seethe boost : : i nter -
process: : fil e_mappi ng classreference.

Mapping File's Contents In Memory

After creating afile mapping, aprocessjust hasto map the shared memory in the process address space. The user can map the whole
shared memory or just part of it. The mapping process is done using the mapped_r egi on class. as we have said before The class
represents a memory region that has been mapped from a shared memory or from other devices that have also mapping capabilities:

usi ng boost::interprocess;
std::size_t FileSize = ...

/1 Map the second half of the file
nmapped_r egi on regi on

( mfile /I Menor y- mappabl e obj ect

, read_wite /] Access node

, FileSizel2 /1 O fset fromthe beginning of shm
, FileSize-FileSizel2 //Length of the region

);

/1 Get the address of the region
regi on. get _address();

/1 Get the size of the region
regi on. get _size();

The user can specify the offset from the file where the mapped region should start and the size of the mapped region. If no offset or
sizeis specified, the whole file is mapped. If the offset is specified, but not the size, the mapped region covers from the offset until
the end of thefile.

If several processes map the same file, and a process modifies a memory range from a mapped region that is also mapped by other
process, the changes are inmedially visible to other processes. However, the file contents on disk are not updated immediately, since
that would hurt performance (writing to disk is several times slower than writing to memory). If the user wants to make sure that
file's contents have been updated, it can flush a range from the view to disk. When the function returns, the flushing process has
startd but there is not guarantee that all data has been written to disk:
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/'l Flush the whol e region
regi on. flush();

/I Flush froman offset until the end of the region
region. flush(offset);

/1 Flush a nenory range starting on an of fset
region. flush(offset, size);

Remember that the offset is not an offset on the file, but an offset in the mapped region. If aregion covers the second half of afile
and flushes the whole region, only the half of thefile is guaranteed to have been flushed.

For more details regarding napped_r egi on seetheboost : : i nt er process: : napped_r egi on classreference.

A Simple Example

Let's reproduce the same example described in the shared memory section, using memory mapped files. A server process creates a
shared memory segment, maps it and initializes all the bytesto avalue. After that, a client process opens the shared memory, maps
it, and checks that the datais correctly initialized::

#i ncl ude <boost/interprocess/file_mappi ng. hpp>
#i ncl ude <boost/i nterprocess/ mapped_regi on. hpp>
#i ncl ude <i ostreanr

#i ncl ude <fstreanvr

#i ncl ude <string>

#i ncl ude <vector>

#i ncl ude <cstring>

#i ncl ude <cst ddef >

#i ncl ude <cstdlib>

int main(int argc, char *argv[])

{

usi ng nanmespace boost: :interprocess;

/] Define file names
const char *FileNanme = "file.bin";
const std::size_t FileSize = 10000;

if(argc == 1){ //Parent process executes this
{ [I/Create a file
file_mapping::remove(Fil eNane);
std::fil ebuf fbuf;
f buf . open(Fil eName, std::ios_base::in | std::ios_base::out
| std::ios_base::trunc | std::ios_base::binary);
/] Set the size
f buf . pubseekof f (Fil eSi ze-1, std::ios_base::beg);
f buf . sputc(0);

}

// Renpbve on exit
struct file_renove
{
file_renove(const char *Fil eNane)
Fil eName_(Fil eNanme) {}
~file_remove(){ file_mapping::remove(FileNanme_); }
const char *Fil eNane_;
} renover (Fi | eNane) ;

//Create a file mapping
file_mapping mfile(FileNane, read wite);
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/I Map the whole file with read-wite pernissions in this process
nmapped_region region(mfile, read wite);

/1 Get the address of the napped region
void * addr regi on. get _address();
std::size_t size regi on. get _size();

//Wite all the nmenory to 1
std:: nenset (addr, 1, size);

/' Launch child process
std::string s(argv[0]); s += " child ";
if(0 !=std::system's.c_str()))
return 1;
}
else{ //Child process executes this
{ [//Open the file mapping and map it as read-only
file_mapping mfile(FileNane, read_only);

mapped_region region(mfile, read_only);
/1 Get the address of the mapped region
voi d * addr = regi on. get_address();

std::size_t size = region.get_size();

/I Check that nenory was initialized to 1
const char *mem = static_cast<char*>(addr);

for(std::size t i =0; i < size; ++i)
if(*mem+ 1= 1)
return 1; /I Error checki ng nenory

{ [//Nowtest it reading the file
std::filebuf fbuf;
fbuf. open(Fil eNanme, std::ios_base::in | std::ios_base::binary);

//Read it to nenory
std::vector<char> vect(FileSize, 0);
fbuf . sgetn(&vect[0], std::streansize(vect.size()));

/I Check that nenory was initialized to 1
const char *nem = static_cast<char*>(&vect[0]);

for(std::size_t i =0; i < FileSize; ++i)
if(*mem+ 1= 1)
return 1; /I Error checki ng nenory
}
}
return O;

More About Mapped Regions
One Class To Rule Them All

As we have seen, both shar ed_nmenory_obj ect andfi | e_mappi ng objects can be used to create nepped_r egi on objects. A
mapped region created from a shared memory object or afile mapping are the same class and this has many advantages.

One can, for example, mix in STL containers mapped regions from shared memory and memory mapped files. Libraries that only
depend on mapped regions can be used to work with shared memory or memory mapped files without recompiling them.
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Mapping Address In Several Processes

In the example we have seen, the file or shared memory contents are mapped to the address space of the process, but the address
was chosen by the operating system.

If several processes map the same file/shared memory, the mapping address will be surely different in each process. Since each
process might have used its address space in a different way (allocation of more or less dynamic memory, for example), there is no
guarantee that the file/shared memory is going to be mapped in the same address.

If two processes map the same object in different addresses, this invalidates the use of pointers in that memory, since the pointer
(which is an absolute address) would only make sense for the process that wrote it. The solution for thisis to use offsets (distance)
between objects instead of pointers: If two objects are placed in the same shared memory segment by one process, the address of
each object will be different in another process but the distance between them (in bytes) will be the same.

So the first advice when mapping shared memory and memory mapped filesisto avoid using raw pointers, unless you know what
you are doing. Use offsets between data or relative pointers to obtain pointer functionality when an object placed in amapped region
wantsto point to an object placed in the same mapped region. Boost.| nter process offersasmart pointer called boost : : i nt er pr o-

cess: : of fset _ptr that can be safely placed in shared memory and that can be used to point to another object placed in the same
shared memory / memory mapped file.

Fixed Address Mapping

The use of relative pointersis|less efficient than using raw pointers, so if auser can succeed mapping the samefile or shared memory
object in the same address in two processes, using raw pointers can be a good idea.

To map an object in afixed address, the user can specify that addressin the napped r egi on's constructor:

nmapped_regi on region ( shm /I Map shared nenory
read wite /I Map it as read-wite

0 /I Map fromoffset O

, 0 /I Map until the end
, (voi d*) 0x3F000000 /I Map it exactly there

);

However, the user can't map the region in any address, even if the address is not being used. The offset parameter that marks the
start of the mapping region is aso limited. These limitations are explained in the next section.

Mapping Offset And Address Limitations

As mentioned, the user can't map the memory mappable object at any address and it can specify the offset of the mappable object
that is equivalent to the start of the mapping region to an arbitrary value. Most operating systems limit the mapping address and the
offset of the mappable object to a multiple of avalue caled page size. Thisis due to the fact that the oper ating system performs
mapping oper ations over whole pages.

If fixed mapping address is used, offset and address parameters should be multiples of that value. Thisvalue is, typicaly, 4KB or
8KB for 32 hit operating systems.
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/1 These might fail because the offset is not a nultiple of the page size
//and we are using fixed address mappi ng

nmapped_regi on regionl( shm /1 Map shared nenory
read_wite /I Map it as read-wite
1 /I Map fromoffset 1
, 1 /I Map 1 byte
, (voi d*) 0x3F000000 /1 Al'i gned mappi ng address

)

/1 These might fail because the address is not a nultiple of the page size

nmapped_regi on regi on2( shm /1 Map shared nenory
read_ wite /I Map it as read-wite
0 /I Map fromoffset O
, 1 /I Map 1 byte
, (voi d*) 0x3F000001 /1 Not aligned mappi ng address
)

Since the operating system performs mapping operations over whole pages, specifying amapping size or offset that are not multiple
of the page size will waste more resources than necessary. If the user specifies the following 1 byte mapping:

/1 Map one byte of the shared nenory object.

/1 A whole nmenory page will be used for this.

mapped_regi on region ( shm /1 Map shared nmenory
read_wite //Map it as read-wite
0 /1 Map fromoffset O
1 //Map 1 byte

The operating system will reserve awhole page that will not be reused by any other mapping so we are going to waste (page size -
1) bytes. If we want to use efficiently operating system resources, we should create regions whose size is a multiple of page size
bytes. If the user specifies the following two mapped regions for afile with which has 2* page_si ze bytes:

/I Map the first quarter of the file
/1 This will use a whole page

nmapped_regi on regi onl( shm /1 Map shared nmenory
read_wite /I Map it as read-write

, 0 /1 Map fromoffset O
, page_si ze/ 2 /1 Map page_si ze/ 2 bytes

);

/I Map the rest of the file
/1 This will use a 2 pages

nmapped_regi on regi on2( shm /1 Map shared nmenory
read_wite /I Map it as read-write
page_si ze/ 2 /1 Map fromoffset O
3*page_si ze/ 2 /1 Map the rest of the shared nenory

In this example, ahalf of the page is wasted in the first mapping and another half is wasted in the second because the offset isnot a
multiple of the page size. The mapping with the minimum resource usage would be to map whole pages:
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/1 Map the whole first half: uses 1 page

mapped_regi on regi onl( shm /1 Map shared nenory
read_wite //Map it as read-wite
0 /I Map fromoffset O
page_si ze /I Map a full page_size

)

/1 Map the second hal f: uses 1 page

mapped_regi on regi on2( shm /1 Map shared nenory
, read_wite /I Map it as read-wite
, page_si ze /I Map fromoffset O
, page_size /1 Map the rest
)

How can we obtain the page size? The mapped_r egi on class has a static function that returns that value:

// Cptain the page size of the system
std::size_t page_size = mapped_region::get_page_size();

The operating system might also limit the number of mapped memory regions per process or per system.

Limitations When Constructing Objects In Mapped Regions

When two processes create amapped region of the same mappable object, two processes can communicate writing and reading that
memory. A process could construct a C++ object in that memory so that the second process can use it. However, a mapped region
shared by multiple processes, can't hold any C++ object, because not every classis ready to be a process-shared object, specialy, if
the mapped region is mapped in different address in each process.

Offset pointers instead of raw pointers

When placing objects in a mapped region and mapping that region in different address in every process, raw pointers are a problem
since they are only valid for the process that placed them there. To solve this, Boost.I nter process offers a special smart pointer that
can be used instead of a raw pointer. So user classes containing raw pointers (or Boost smart pointers, that internally own a raw
pointer) can't be safely placed in a process shared mapped region. These pointers must be replaced with offset pointers, and these
pointers must point only to objects placed in the same mapped region if you want to use these shared objects from different processes.

Of course, a pointer placed in a mapped region shared between processes should only point to an object of that mapped region.
Otherwise, the pointer would point to an address that it's only valid one process and other processes may crash when accessing to
that address.

References forbidden

References suffer from the same problem as pointers (mainly because they are implemented as pointers). However, it is not possible
to create a fully workable smart reference currently in C++ (for example, oper at or . () can't be overloaded). Because of this, if
the user wants to put an object in shared memory, the object can't have any (smart or not) reference as a member.

References will only work if the mapped region is mapped in the same base address in al processes sharing a memory segment.
Like pointers, areference placed in a mapped region should only point to an object of that mapped region.

Virtuality forbidden

The virtual table pointer and the virtual table are in the address space of the process that constructs the object, so if we place a class
with avirtual function or virtual base class, the virtual pointer placed in shared memory will be invalid for other processes and they
will crash.

This problem is very difficult to solve, since each process needs a different virtual table pointer and the object that contains that
pointer is shared across many processes. Even if we map the mapped region in the same address in every process, the virtual table

28

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Interprocess

can be in a different address in every process. To enable virtual functions for objects shared between processes, deep compiler
changes are needed and virtual functions would suffer a performance hit. That's why Boost.I nter process does not have any plan to
support virtual function and virtual inheritance in mapped regions shared between processes.

Be careful with static class members

Static members of classes are global objects shared by all instances of the class. Because of this, static members are implemented
as global variablesin processes.

When constructing a class with static members, each process has its own copy of the static member, so updating a static member in
one process does not change the value of the static member the another process. So be careful with these classes. Static members
are not dangerous if they are just constant variables initialized when the process starts, but they don't change at all (for example,
when used like enums) and their value is the same for all processes.
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Mapping Address Independent Pointer: offset ptr

When creating shared memory and memory mapped files to communicate two processes the memory segment can be mapped in a
different address in each process:

#i ncl ude<boost /i nter process/ shared_nenory_obj ect . hpp>
I
usi ng boost::interprocess;

/1 Open a shared nenory segnent
shared_nenory_obj ect shm obj
(open_only /] open or create
, "shared_nenory" /I name
,read_only //read-only node

);

/I Map the whol e shared nenory

nmapped_r egi on regi on
( shm /I Menor y- mappabl e obj ect
, read_wite /| Access node
);

/1 This address can be different in each process
voi d *addr = region.get_address();

This makes the creation of complex objectsin mapped regions difficult: a C++ classinstance placed in a mapped region might have
a pointer pointing to another object also placed in the mapped region. Since the pointer stores an absolute address, that address is
only valid for the process that placed the object there unless all processes map the mapped region in the same address.

To be able to simulate pointers in mapped regions, users must use offsets (distance between objects) instead of absolute addresses.
The offset between two objects in a mapped region is the same for any process that maps the mapped region, even if that region is
placed in different base addresses. To facilitate the use of offsets, Boost.I nter process offersof f set _ptr.

of f set _ptr wraps all the background operations needed to offer a pointer-like interface. The class interface is inspired in Boost
Smart Pointers and this smart pointer stores the offset (distance in bytes) between the pointee's address and it's own t hi s pointer.
Imagine a structure in acommon 32 bit processor:

struct structure

{
i nt i nteger1; /1 The conpiler places this at offset 0 in the structure
of fset _ptr<int> ptr; /1 The conpiler places this at offset 4 in the structure
i nt i nt eger 2; /1 The conpiler places this at offset 8 in the structure

H

/...

structure s;

/1 Assign the address of "integerl" to "ptr".
//"ptr" will store internally "-4":

/1 (char*)&s.integerl - (char*)&s.ptr;
s.ptr = &s.integerl;

/1 Assign the address of "integer2" to "ptr".
//"ptr" will store internally "4":

/1 (char*)&s.integer2 - (char*)&s.ptr;
s.ptr = &s.integer?2;
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One of the big problems of of f set _pt r is the representation of the null pointer. The null pointer can't be safely represented like
an offset, since the absolute address 0 is aways outside of the mapped region. Due to the fact that the segment can be mapped in a
different base address in each process the distance between the address 0 and of f set _pt r isdifferent for every process.

Some implementations choose the offset O (that is, an of f set _pt r pointing to itself) as the null pointer pointer representation but
thisisnot valid for many use cases since many times structures like linked lists or nodes from STL containers point to themselves
(the end node in an empty container, for example) and 0 offset value is needed. An alternative isto store, in addition to the offset, a
boolean to indicate if the pointer is null. However, this increments the size of the pointer and hurts performance.

In consequence, of f set _pt r defines offset 1 as the null pointer, meaning that this class can't point to the byte after its own this
pointer:

usi ng nanmespace boost: :interprocess;

of fset _ptr<char> ptr;

//Pointing to the next byte of it's own address
/I marks the smart pointer as null.

ptr = (char*)&ptr + 1;

/lptr is equal to null
assert(!ptr);

/1 This is the sane as assigning the null value...
ptr = 0;

/lptr is also equal to null
assert(!ptr);

In practice, this limitation is not important, since a user almost never wants to point to this address.

of f set _pt r offersall pointer-like operations and random_access iterator typedefs, so it can be used in STL agorithms requiring
random accessiterators and detected viatraits. For moreinformation about the members and operations of the class, seeof f set _ptr
ref erence.
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Synchronization mechanisms

Synchronization mechanisms overview

As mentioned before, the ability to shared memory between processes through memory mapped files or shared memory objectsis
not very useful if the access to that memory can't be effectively synchronized. Thisis the same problem that happens with thread-
synchronization mechanisms, where heap memory and global variables are shared between threads, but the access to these resources
needsto be synchronized typically through mutex and condition variables. Boost. T hr eadsimplementsthese synchronization utilities
between threadsinside the same process. Boost.| nter processimplements similar mechanismsto synchronize threads from different
processes.

Named And Anonymous Synchronization Mechanisms
Boost.| nter process presents two types of synchronization objects:

» Named utilities: When two processes want to create an object of such type, both processes must create or open an object using
the same name. Thisis similar to creating or opening files: a process creates afile with using af st r eamwith the name filename
and another process opensthat file using another f st r eamwith the samefilename argument. Each processuses a different object
to accessto the resource, but both processes are using the same underlying resour ce.

* Anonymous utilities: Since these utilities have no name, two processes must share the same object through shared memory or
memory mapped files. Thisissimilar to traditional thread synchronization objects: Both processes shar ethe same object. Unlike
thread synchronization, where global variables and heap memory is shared between threads of the same process, sharing objects
between two threads from different process can be only possible through mapped regions that map the same mappabl e resource
(for example, shared memory or memory mapped files).

Each type has it's own advantages and disadvantages:

* Named utilities are easier to handle for simple synchronization tasks, since both process don't have to create a shared memory
region and construct the synchronization mechanism there.

» Anonymous utilities can be serialized to disk when using memory mapped objects obtai ning automatic persistence of synchroniz-
ation utilities. One could construct a synchronization utility in amemory mapped file, reboot the system, map the file again, and
use the synchronization utility again without any problem. This can't be achieved with named synchronization utilities.

The main interface difference between named and anonymous utilities are the constructors. Usually anonymous utilities have only
one constructor, whereas the named utilities have several constructors whose first argument is a special type that requests creation,
opening or opening or creation of the underlying resource:

usi ng nanespace boost: :interprocess;

// Create the synchronization utility. If it previously
/lexists, throws an error
NamedUtility(create_only, ...)

/1 Open the synchronization utility. If it does not previously
/lexist, it's created.
NamedUtility(open_or_create, ...)

/1 Open the synchronization utility. If it does not previously
//exist, throws an error.
NamedUtility(open_only, ...)

On the other hand the anonymous synchronization utility can only be created and the processes must synchronize using other
mechanisms who creates the utility:
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usi ng nanmespace boost: :interprocess;

/I Create the synchronization utility.
AnonymousUtility(...)

Types Of Synchronization Mechanisms

Apart from its named/anonymous nature, Boost.| nter process presents the following synchronization utilities:
» Mutexes (named and anonymous)

« Condition variables (named and anonymous)

» Semaphores (named and anonymous)

Upgradable mutexes

» Filelocks
Mutexes
What's A Mutex?

Mutex stands for mutual exclusion and it's the most basic form of synchronization between processes. Mutexes guarantee that only
one thread can lock a given mutex. If a code section is surrounded by a mutex locking and unlocking, it's guaranteed that only a
thread at atime executes that section of code. When that thread unlocks the mutex, other threads can enter to that code region:

/1 The mutex has been previously constructed
| ock_the_mutex();

/1 This code will be executed only by one thread
/lat a tine.

unl ock_t he_nmut ex() ;

A mutex can also be recursive or non-recur sive:

* Recursive mutexes can be locked several times by the same thread. To fully unlock the mutex, the thread hasto unlock the mutex
the sametimesit haslocked it.

» Non-recursive mutexes can't be locked several times by the same thread. If a mutex is locked twice by athread, the result is un-
defined, it might throw an error or the thread could be blocked forever.

Mutex Operations

All the mutex types from Boost.I nter process implement the following operations:

void lock()

Effects. The calling thread tries to obtain ownership of the mutex, and if another thread has ownership of the mutex, it waits until
it can obtain the ownership. If athread takes ownership of the mutex the mutex must be unlocked by the same thread. If the mutex
supports recursive locking, the mutex must be unlocked the same number of timesit is locked.

Throws:. interprocess_exception on error.

33

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Interprocess

bool try_lock()

Effects: Thecalling thread triesto obtain ownership of the mutex, and if another thread has ownership of the mutex returnsimmediately.
If the mutex supports recursive locking, the mutex must be unlocked the same number of timesit islocked.

Returns: If the thread acquires ownership of the mutex, returnstrue, if the another thread has ownership of the mutex, returns false.

Throws: interprocess_exception on error.

bool timed_lock(const boost:: posix_time:: ptime &abs_time)

Effects: The calling thread will try to obtain exclusive ownership of the mutex if it can do so in until the specified time is reached.
If the mutex supports recursive locking, the mutex must be unlocked the same number of timesit islocked.

Returns: If the thread acquires ownership of the mutex, returnstrue, if the timeout expires returns false.

Throws: interprocess_exception on error.

void unlock()

Precondition: The thread must have exclusive ownership of the mutex.

Effects: The calling thread releases the exclusive ownership of the mutex. If the mutex supports recursive locking, the mutex must
be unlocked the same number of timesit islocked.

Throws: An exception derived from inter process_exception on error.

2 I mpor tant
boost : : posi x_t i me: : pti ne absolute time points used by Boost.Interprocess synchronization mechanisms are
UTC time points, not local time points

Boost.Interprocess Mutex Types And Headers

Boost.Interprocess offers the following mutex types:
#i ncl ude <boost/interprocess/sync/interprocess_nutex. hpp>

* interprocess_mutex: A hon-recursive, anonymous mutex that can be placed in shared memory or memory mapped files.
#i ncl ude <boost/interprocess/sync/interprocess_recursive_nutex. hpp>

* interprocess_recursive_nutex: A recursive, anonymous mutex that can be placed in shared memory or memory mapped
files.

#i ncl ude <boost/interprocess/sync/ naned_nut ex. hpp>
e named_nut ex: A non-recursive, named mutex.
#i ncl ude <boost/interprocess/sync/ naned_recursi ve_nut ex. hpp>

e named_recur si ve_nut ex: A recursive, named mutex.
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Scoped lock

It'svery important to unlock amutex after the process hasread or written the data. This can be difficult when dealing with exceptions,
so usually mutexes are used with ascoped lock, aclassthat can guarantee that amutex will always be unlocked even when an exception
occurs. To use a scoped lock just include:

#i ncl ude <boost/interprocess/sync/scoped_| ock. hpp>

Basically, ascoped lock callsunlock() inits destructor, and a mutex is always unlocked when an exception occurs. Scoped lock has
many constructorsto lock, try_lock, timed lock a mutex or not to lock it at all.

usi ng namespace boost: :interprocess;

//Let's create any nmutex type:
Mut exType nut ex;

{

/1 This will |ock the nutex
scoped_| ock<Miut exType> | ock( mut ex) ;

/] Some code

// The mutex will be unl ocked here

[/ This will try_ |l ock the nutex
scoped_| ock<Mut exType> | ock(mutex, try_to_l ock);

/1 Check if the nutex has been successfully | ocked
i f(1ock)({
/' Sore code

}

/[11f the mutex was |ocked it will be unl ocked

boost: :posix_time::ptime abs_tine = ...

/1 This will tinmed |ock the mutex
scoped_l ock<Miut exType> | ock(nmutex, abs_tine);

/1 Check if the nutex has been successfully | ocked
i f(1ock)({
/' Some code

}

/[11f the mutex was |ocked it will be unl ocked

For more information, check the scoped_I ock' s reference.

2 Im portant
boost : : posi x_t i me: : pti ne absolute time points used by Boost.Interprocess synchronization mechanisms are
UTC time points, not local time points
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Anonymous mutex example

Imagine that two processes need to write traces to a cyclic buffer built in shared memory. Each process needs to obtain exclusive
access to the cyclic buffer, write the trace and continue.

To protect the cyclic buffer, we can store a process shared mutex in the cyclic buffer. Each process will lock the mutex beforewriting
the data and will write a flag when ends writing the traces (doc_anonynmous_nut ex_shar ed_dat a. hpp header):

#i ncl ude <boost/interprocess/sync/interprocess_nutex. hpp>

struct shared_nenory_| og

{
enum{ Numtens = 100 };
enum { LineSize = 100 };
shared_menory_| og()
current_line(0)
end_a(fal se)
end_b(fal se)
{}
/I Mutex to protect access to the queue
boost::interprocess::interprocess_mutex mnutex;
[l1tenms to fill
char i tens[ Nunl t ens] [ Li neSi ze] ;
i nt current _line;
bool end_a;
bool end_b;
b

Thisisthe process main process. Creates the shared memory, constructs the cyclic buffer and start writing traces:
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#i
#i
#i
#i
#i
#i

ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude

<boost /i nterprocess/ shared_nenory_obj ect. hpp>
<boost /i nt er process/ mapped_r egi on. hpp>

<boost /i nterprocess/ sync/ scoped_I| ock. hpp>
"doc_anonynous_nut ex_shar ed_dat a. hpp"

<i ostreanr

<cst di o>

usi ng nanespace boost::interprocess

int main

{

try{

0

/I Renove shared nenory on construction and destruction
struct shmrenove

{

}

shmrenmove() { shared_nenory_object::renmove(" My SharedMenory"); }
~shm renove(){ shared_nenory_object::renove("M/SharedMenory"); }
remover ;

// Create a shared nenory object.
shared_nenory_obj ect shm

(create_only /lonly create
, "MyShar edMenor y" /I nane
,read_wite /lread-wite node

);

/1 Set size
shm truncat e(si zeof (shared_nmenory_I| og))

/1 Map the whol e shared nenory in this process
nmapped_r egi on regi on

(shm /1 What to map
,read_wite /I Map it as read-wite

);

/1 Get the address of the napped region
void * addr = region. get_address();

/1 Construct the shared structure in nenory
shared_nmenory_log * data = new (addr) shared_nenory_| og

/IWite sone |ogs
for(int i =0; i < shared_nenory_log:: Numtens; ++i){

}

[/ Lock the mutex
scoped_| ock<i nt er process_nut ex> | ock( dat a- >nut ex)

std::sprintf(data->itens[(data->current_line++) % shared_nenory_| og
, "% _ %", "process_a", i)
if(i == (shared_nenory_log:: Numtens-1))

data->end_a = true
/I Mutex is released here

//Wait until the other process ends
while(1){

scoped_| ock<i nt er process_nut ex> | ock( dat a- >nut ex)
i f(data->end_b)
br eak;

: o Num t ens]
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catch(interprocess_exception &ex){
std::cout << ex.what() << std::endl;
return 1;

}

return O;

The second process opens the shared memory, obtains access to the cyclic buffer and starts writing traces:

#i
#i
#i
#i
#i
#i

ncl ude <boost/interprocess/shared_nenory_obj ect. hpp>
ncl ude <boost/interprocess/ mapped_regi on. hpp>

ncl ude <boost/interprocess/sync/ scoped_I| ock. hpp>

ncl ude "doc_anonynous_mnut ex_shar ed_dat a. hpp"

ncl ude <iostreanr

ncl ude <cstdi o>

usi ng namespace boost: :interprocess;

int main ()

{

/I Renove shared menory on destruction
struct shmrenove
{
~shm remnmove(){ shared_nenory_object::renmove(" M SharedMVenory"); }
} renover;

/1 Open the shared nenory object.
shared_nenory_obj ect shm
(open_only /lonly create
, " MyShar edMenor y" /I nane
,read_wite //read-wite node

)

/1 Map the whol e shared nmenory in this process
mapped_r egi on regi on
(shm /1 What to map
,read_wite //Map it as read-wite

)

/1 Get the address of the mapped region
void * addr = regi on. get_address();

/1 Construct the shared structure in nenory
shared_nmenory_log * data = static_cast<shared_nenory_| og*>(addr);

/IWite some |ogs
for(int i =0; i < 100; ++i){
/'l Lock the mutex
scoped_| ock<i nt er process_mut ex> | ock( dat a- >rmut ex) ;
std::sprintf(data->itens[(data->current_line++) % shared_nenory_| og
, "% _%l", "process_a", i);
if(i == (shared_menory_l og:: Numtens-1))
dat a- >end_b = true;
/I Mutex is rel eased here

}

[IWait until the other process ends
while(1){

©Numl t ens]
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scoped_| ock<i nt er process_mut ex> | ock(dat a- >mut ex) ;
i f(data->end_a)
br eak;

}

return O;

Aswe can see, amutex is useful to protect data but not to notify an event to another process. For this, we need a condition variable,
aswe will seein the next section.

Named mutex example

Now imagine that two processes want to write a trace to afile. First they write their name, and after that they write the message.
Since the operating system can interrupt a process in any moment we can mix parts of the messages of both processes, so we need
away to write the whole message to the file atomically. To achieve this, we can use a named mutex so that each process locks the
mutex before writing:

#i ncl ude <boost/interprocess/sync/scoped_| ock. hpp>
#i ncl ude <boost/interprocess/sync/ naned_nut ex. hpp>
#i ncl ude <fstreanr

#i ncl ude <i ostreanr

#i ncl ude <cstdi o>

int main ()
{
usi ng nanespace boost::interprocess;
try{
struct file_renove
{
file_remove() { std::renove("file_name"); }
~file_remove(){ std::remove("file_nane"); }
} file_renover;
struct mutex_renove
{
mut ex_renmove() { named_mutex::renove("fstream named_nutex"); }
~mut ex_renove(){ named_mutex::renove("fstreamnamed_nutex"); }
} renover;

/1 Open or create the named nutex
named_nut ex nut ex(open_or _create, "fstream nanmed_nutex");

std::ofstreamfile("file_nane");
for(int i =0; i < 10; ++i){
/1 Do sone operations...

/IWite to file atomcally
scoped_| ock<nanmed_mut ex> | ock( mut ex) ;
file << "Process nane,
file << "This is iteration #' << i:
file << std::endl;
}
}
catch(interprocess_exception &ex){
std::cout << ex.what() << std::endl;
return 1;

}

return O;
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Conditions
What's A Condition Variable?

In the previous example, amutex is used to lock but we can't use it to wait efficiently until the condition to continue is met. A con-
dition variable can do two things:

» wait: The thread is blocked until some other thread notifies that it can continue because the condition that lead to waiting has
disappeared.

» notify: The thread sends a signal to one blocked thread or to all blocked threads to tell them that they the condition that provoked
their wait has disappeared.

Waiting in acondition variableis aways associated with amutex. The mutex must be locked prior to waiting on the condition. When
waiting on the condition variable, the thread unlocks the mutex and waits atomically.

When the thread returns from a wait function (because of asignal or atimeout, for example) the mutex object is again locked.
Boost.Interprocess Condition Types And Headers

Boost.Interprocess offers the following condition types:
#i ncl ude <boost/interprocess/sync/interprocess_condition. hpp>

* interprocess_condition: An anonymous condition variable that can be placed in shared memory or memory mapped files
to be used with boost : : i nt er process: : i nt er process_nut ex.

#i ncl ude <boost/interprocess/sync/interprocess_condition_any. hpp>

e interprocess_condition_any: An anonymous condition variable that can be placed in shared memory or memory mapped
filesto be used with any lock type.

#i ncl ude <boost/i nterprocess/sync/ naned_condition. hpp>
* naned_condi ti on: A named condition variable to be used with named_nut ex.
#i ncl ude <boost/interprocess/sync/ naned_condition_any. hpp>

» naned_condi ti on: A named condition variable to be used with any lock type.

Named conditions are similar to anonymous conditions, but they are used in combination with named mutexes. Severa times, we
don't want to store synchronization objects with the synchronized data:

» We want to change the synchronization method (from interprocess to intra-process, or without any synchronization) using the
same data. Storing the process-shared anonymous synchronization with the synchronized data would forbid this.

» We want to send the synchronized data through the network or any other communication method. Sending the process-shared
synchronization objects wouldn't have any sense.

Anonymous condition example

Imagine that a process that writes a trace to a simple shared memory buffer that another process prints one by one. The first process
writes the trace and waits until the other process prints the data. To achieve this, we can use two condition variables: thefirst oneis
used to block the sender until the second process prints the message and the second one to block the receiver until the buffer has a
traceto print.
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The shared memory trace buffer (doc_anonymous_condition_shared data.hpp):

#i ncl ude <boost/interprocess/sync/interprocess_mnutex. hpp>
#i ncl ude <boost/interprocess/sync/interprocess_condition. hpp>

struct trace_queue

{
enum { LineSize = 100 };
trace_queue()
message_i n(fal se)
{}
/I Mutex to protect access to the queue
boost: :interprocess::interprocess_nutex mut ex;
//Condition to wait when the queue is enpty
boost: :interprocess: :interprocess_condition cond_enpty;
//Condition to wait when the queue is full
boost: :interprocess: :interprocess_condition cond_full;
[l1tems to fill
char i tems[ Li neSi ze] ;
/1ls there any nessage
bool message_in;
H

Thisisthe process main process. Creates the shared memory, places there the buffer and starts writing messages one by one until it
writes "last message" to indicate that there are no more messages to print:
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#
#
#
#
#
#

ncl ude <boost/interprocess/ shared_nenory_obj ect. hpp>
ncl ude <boost/interprocess/ mapped_regi on. hpp>
ncl ude <boost/interprocess/sync/ scoped_I| ock. hpp>

ncl ude <i ostreanr
ncl ude <cstdi o>

ncl ude "doc_anonynous_condi ti on_shared_dat a. hpp"

usi ng nanmespace boost: :interprocess;

int main ()

{

/| Erase previous shared nenory and schedul e erasure on exit

struct shmrenove

{
shmrenove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
} renover;

/I Create a shared nenory object.
shared_nenory_obj ect shm

(create_only /lonly create
, " MyShar edMenor y" /I nane
,read_wite /lread-wite node
)

try{

/1 Set size
shm truncat e(si zeof (trace_queue)) ;

/1 Map the whol e shared nenory in this process

nmapped_r egi on regi on

(shm /1 What to map

,read_wite //Map it as read-wite

);

/1 Get the address of the napped region
void * addr = region. get_address();

/1 Construct the shared structure in nenory
trace_queue * data = new (addr) trace_queue;

const int Numvsg = 100;

for(int i =0; i < NumMvsg; ++i){

scoped_| ock<i nt er process_nut ex> | ock( dat a- >nut ex) ;

i f(data->nessage_in){
dat a- >cond_ful | . wai t (1 ock);
}

if(i == (NumMbg-1))

std::sprintf(data->itens, "%", "l ast

el se
std::sprintf(data->itens, "%_ %",

"ny_trace",

nessage") ;

i),

/I Notify to the other process that there is a nessage

dat a- >cond_enpty. notify_one();

/1 Mark nessage buffer as full
dat a- >message_in = true;
}
}

catch(interprocess_exception &ex){
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std::cout << ex.what() << std::endl;
return 1;

}

return O;

The second process opens the shared memory and prints each message until the "last message" message is received:

#i ncl ude <boost/interprocess/shared_nenory_object. hpp>
#i ncl ude <boost/i nterprocess/ mapped_regi on. hpp>

#i ncl ude <boost/interprocess/sync/scoped_| ock. hpp>

#i ncl ude <i ostreanr

#i ncl ude <cstring>

#i ncl ude "doc_anonynous_condi ti on_shar ed_dat a. hpp"

usi ng namespace boost: :interprocess;

int main ()

{
/Il Create a shared nenory object.
shared_nenory_obj ect shm

(open_only /lonly create
, " MyShar edMenor y" /I nane
,read_wite //read-wite node
)i

try{

/1 Map the whol e shared menory in this process
mapped_r egi on regi on

(shm /1 What to map
,read_wite //Map it as read-wite

);

/1 Get the address of the napped region
void * addr = regi on. get _address();

// otain a pointer to the shared structure
trace_queue * data = static_cast<trace_queue*>(addr);

/1 Print messages until the other process marks the end
bool end_l oop = fal se;
do{
scoped_| ock<i nt er process_nut ex> | ock( dat a- >nmut ex) ;
i f(!data->nessage_in){
dat a- >cond_enpty. wai t (| ock) ;

}

if(std::strcnp(data->itens, "last nessage") == 0){
end_| oop = true;

}

el se{
//Print the nmessage
std::cout << data->itens << std::endl;
/I Notify the other process that the buffer is enpty
dat a- >nessage_in = fal se;
dat a- >cond_ful | . notify_one();

}

}
whi | e(!end_l oop) ;

}

catch(interprocess_exception &ex){
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std::cout << ex.what() << std::endl;
return 1;

}

return O;

With condition variables, a process can block if it can't continue the work, and when the conditions to continue are met another
process can wake it.

Semaphores
What's A Semaphore?

A semaphore is a synchronization mechanism between processes based in an internal count that offers two basic operations:

» Wait: Tests the value of the semaphore count, and waits if the value is less than or equal than 0. Otherwise, decrements the sem-
aphore count.

» Post: Increments the semaphore count. If any processis blocked, one of those processes is awoken.

If theinitial semaphore count isinitialized to 1, a Wait operation is equivalent to a mutex locking and Post is equivalent to a mutex
unlocking. This type of semaphore is known as abinary semaphore.

Although semaphores can be used like mutexes, they have a unique feature: unlike mutexes, a Post operation need not be executed
by the same thread/process that executed the Wait operation.

Boost.Interprocess Semaphore Types And Headers

Boost.Interprocess offers the following semaphore types:
#i ncl ude <boost/interprocess/sync/interprocess_semaphore. hpp>

e interprocess_semaphor e: An anonymous semaphore that can be placed in shared memory or memory mapped files.
#i ncl ude <boost/i nterprocess/sync/ naned_semaphore. hpp>

» naned_semaphor e: A named semaphore.

Anonymous semaphore example

We will implement an integer array in shared memory that will be used to transfer data from one process to another process. The
first process will write some integersto the array and the process will block if the array isfull.

The second process will copy the transmitted data to its own buffer, blocking if there is no new datain the buffer.

Thisisthe shared integer array (doc_anonymous_semaphore shared data.hpp):
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#i ncl ude <boost/interprocess/sync/interprocess_semaphore. hpp>

struct shared_nmenory_buffer

{

enum { Numtens = 10 };

shared_nenory_buffer()
mutex(1), nenpty(Nunmltens), nstored(0)
{}

/I Semaphores to protect and synchroni ze access
boost: :interprocess::interprocess_senmaphore
nmut ex, nenpty, nstored;

/[l1tems to fill
int itens[Numtens];

Thisisthe process main process. Creates the shared memory, places there the integer array and starts integers one by one, blocking
if the array isfull;

#i ncl ude <boost/interprocess/shared_nenory_object. hpp>
#i ncl ude <boost/i nterprocess/ napped_regi on. hpp>

#i ncl ude <i ostreanr

#i ncl ude "doc_anonynous_senaphor e_shar ed_dat a. hpp"

usi ng namespace boost: :interprocess;

int main ()

{
/I Renove shared menory on construction and destruction
struct shmrenove

{
shmrenmove() { shared_nenory_object::renmove(" M/ SharedMenory"); }
~shm remove(){ shared_nenory_object::renmove(" M SharedMVenory"); }
} renover;

/Il Create a shared nenory object.
shared_nenory_obj ect shm
(create_only /lonly create
, " MyShar edMenor y" /I nane
,read_wite //read-wite node

);

/] Set size
shm truncat e(si zeof (shared_nenory_buffer));

/1 Map the whol e shared nmenory in this process
mapped_r egi on regi on

(shm /1 What to map
,read_wite //Map it as read-wite

);

/1 Get the address of the mapped region
void * addr = regi on. get_address();

/1 Construct the shared structure in nenory
shared_nenory_buffer * data = new (addr) shared_nenory_buffer;

const int NumVsg = 100;

/llnsert data in the array
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for(int i =0; i < NumMvbg; ++i){
dat a- >nenpty. wai t () ;
dat a- >nutex. wai t () ;
data->itens[i % shared_nenory_buffer:: Numtens] = i;
dat a- >nut ex. post () ;
dat a- >nst or ed. post () ;

}

return O;

The second process opens the shared memory and copies the received integers to it's own buffer:

#i ncl ude <boost/interprocess/shared_nenory_object. hpp>
#i ncl ude <boost/i nterprocess/ napped_regi on. hpp>

#i ncl ude <i ostreanr

#i ncl ude "doc_anonynous_senaphor e_shar ed_dat a. hpp"

usi ng namespace boost: :interprocess;

int main ()
{
/I Renove shared menory on destruction
struct shmrenove
{
~shm renmove(){ shared_nenory_object::renmove(" M SharedMVenory"); }
} renover;

/'l Create a shared nenory object.
shared_nenory_obj ect shm
(open_only /lonly create
, " MyShar edMenor y" /I nane
,read_wite //read-wite node

)

/1 Map the whol e shared nmenory in this process
mapped_r egi on regi on
(shm /1 What to map
,read_wite //Map it as read-wite

)

/1 Get the address of the mapped region
void * addr = regi on. get_address();

[/ Obtain the shared structure
shared_nenory_buffer * data = static_cast<shared_nenory_buffer*>(addr);

const int NumVsg = 100;
int extracted_data [ Num\vsg];

[/ Extract the data
for(int i = 0; i < NumMsg; ++i){
dat a- >nstored. wait();
data- >nutex. wai t () ;
extracted_data[i] = data->itens[i % shared_menory_buffer::Numtens];
dat a- >nut ex. post () ;
dat a- >nenpty. post () ;
}

return O;
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The sameinterprocess communication can be achieved with a condition variables and mutexes, but for several synchronization patterns,
a semaphore is more efficient than a mutex/condition combination.

Sharable and Upgradable Mutexes

What's a Sharable and an Upgradable Mutex?

Sharable and upgradable mutex are special mutex types that offers more locking possibilities than a normal mutex. Sometimes, we
can distinguish between reading the data and modifying the data. If just some threads need to modify the data, and a plain mutex
is used to protect the datafrom concurrent access, concurrency is pretty limited: two threadsthat only read the datawill be serialized
instead of being executed concurrently.

If we allow concurrent access to threads that just read the data but we avoid concurrent access between threads that read and modify
or between threads that modify, we can increase performance. This is specialy true in applications where data reading is more
common than data modification and the synchronized data reading code needs some time to execute. With a sharable mutex we can
acquire 2 lock types:

» Exclusivelock: Similar to a plain mutex. If athread acquires an exclusive lock, no other thread can acquire any lock (exclusive
or other) until the exclusive lock is released. If any thread other has any lock other than exclusive, athread trying to acquire an
exclusive lock will block. Thislock will be acquired by threads that will modify the data.

» Sharablelock: If athread acquires a sharable lock, other threads can't acquire the exclusive lock. If any thread has acquired the
exclusive lock athread trying to acquire a sharable lock will block. Thislocking is executed by threads that just need to read the
data

With an upgradable mutex we can acquire previous locks plus a new upgradable lock:

» Upgradablelock: Acquiring an upgradablelock issimilar to acquiring aprivileged shar ablelock. If athread acquires an upgradable
lock, other threads can acquire asharablelock. If any thread has acquired the exclusive or upgradable lock athread trying to acquire
an upgradable lock will block. A thread that has acquired an upgradable lock, is guaranteed to be able to acquire atomically an
exclusive lock when other threads that have acquired a sharable lock release it. This is used for a thread that maybe needs to
modify the data, but usually just needs to read the data. This thread acquires the upgradable lock and other threads can acquire
the sharablelock. If the upgradable thread reads the dataand it hasto modify it, the thread can be promoted to acquire the exclusive
lock: when al sharable threads have released the sharable lock, the upgradable lock is atomically promoted to an exclusive lock.
The newly promoted thread can modify the dataand it can be sure that no other thread has modified it while doing the transition.
Only 1 thread can acquire the upgradable (privileged reader) lock.

To sum up:

Table 5. Locking Possibilities for a Sharable Mutex

If athread hasacquired the... Other threads can acquire...
Sharable lock many sharable locks
Exclusive lock no locks

Table 6. L ocking Possibilities for an Upgradable M utex

If athread hasacquired the... Other threadscan acquire...
Sharable lock many sharable locks and 1 upgradable lock
Upgradable lock many sharable locks
Exclusive lock no locks
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Lock transitions for Upgradable Mutex
A sharable mutex has no option to change the acquired lock for another lock atomically.

On the other hand, for an upgradable mutex, a thread that has acquired a lock can try to acquire another lock type atomically. All
lock transitions are not guaranteed to succeed. Even if atransition is guaranteed to succeed, some transitions will block the thread
waiting until other threads rel ease the sharable locks. Atomically meansthat no other thread will acquire an Upgradable or Exclusive
lock in the transition, so data is guaranteed to remain unchanged:

Table 7. Transition Possibilities for an Upgradable M utex

If athread hasacquired the... It can atomically release the previouslock and...

Sharable lock try to obtain (not guaranteed) immediately the Exclusive lock
if no other thread has exclusive or upgrable lock

Sharable lock try to obtain (not guaranteed) immediately the Upgradablelock
if no other thread has exclusive or upgrable lock

Upgradable lock obtain the Exclusive lock when all sharable locks are released

Upgradable lock obtain the Sharable lock immediately

Exclusive lock obtain the Upgradable lock immediately

Exclusive lock obtain the Sharable lock immediately

As we can see, an upgradable mutex is a powerful synchronization utility that can improve the concurrency. However, if most of
the time we have to modify the data, or the synchronized code section is very short, it's more efficient to use a plain mutex, since it
has |ess overhead. Upgradable lock shines when the synchronized code section is bigger and there are more readers than modifiers.

Upgradable Mutex Operations
All the upgradable mutex types from Boost.|I nter process implement the following operations:

Exclusive Locking (Sharable & Upgradable Mutexes)

void lock()

Effects: The calling thread tries to obtain exclusive ownership of the mutex, and if another thread has any ownership of the mutex
(exclusive or other), it waits until it can obtain the ownership.

Throws: interprocess_exception on error.

bool try_lock()

Effects: The calling thread tries to acquire exclusive ownership of the mutex without waiting. If no other thread has any ownership
of the mutex (exclusive or other) this succeeds.

Returns: If it can acquire exclusive ownership immediately returns true. If it has to wait, returns false.

Throws: interprocess_exception on error.

bool timed_lock(const boost:: posix_time:: ptime &abs_time)
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Effects. The calling thread tries to acquire exclusive ownership of the mutex waiting if necessary until no other thread has any
ownership of the mutex (exclusive or other) or abs _time isreached.

Returns: If acquires exclusive ownership, returns true. Otherwise returns false.

Throws: interprocess_exception on error.

void unlock()

Precondition: The thread must have exclusive ownership of the mutex.
Effects: The calling thread releases the exclusive ownership of the mutex.

Throws: An exception derived from inter process_exception on error.

Sharable Locking (Sharable & Upgradable Mutexes)

void lock_sharable()

Effects: The calling thread tries to obtain sharable ownership of the mutex, and if another thread has exclusive ownership of the
mutex, waits until it can obtain the ownership.

Throws: interprocess_exception on error.

bool try_lock_sharable()

Effects: The calling thread triesto acquire sharable ownership of the mutex without waiting. If no other thread has exclusive ownership
of the mutex this succeeds.

Returns: If it can acquire sharable ownership immediately returnstrue. If it has to wait, returns false.

Throws: interprocess_exception on error.

bool timed_lock_sharable(const boost::posix_time:: ptime & abs time)

Effects: The calling thread tries to acquire sharable ownership of the mutex waiting if necessary until no other thread has exclusive
ownership of the mutex or abs_timeis reached.

Returns: If acquires sharable ownership, returns true. Otherwise returns fal se.

Throws: interprocess_exception on error.

void unlock_sharable()

Precondition: The thread must have sharable ownership of the mutex.
Effects: The calling thread rel eases the sharable ownership of the mutex.

Throws: An exception derived from inter process_exception on error.

Upgradable Locking (Upgradable Mutex only)

void lock_upgradable()
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Effects: The calling thread tries to obtain upgradable ownership of the mutex, and if another thread has exclusive or upgradable
ownership of the mutex, waits until it can obtain the ownership.

Throws:. interprocess_exception on error.

bool try_lock_upgradable()

Effects: The calling thread tries to acquire upgradable ownership of the mutex without waiting. If no other thread has exclusive or
upgradable ownership of the mutex this succeeds.

Returns: If it can acquire upgradable ownership immediately returnstrue. If it has to wait, returns false.

Throws:. interprocess_exception on error.

bool timed_lock upgradable(const boost:: posix_time::ptime &abs time)

Effects: Thecalling thread triesto acquire upgradabl e ownership of the mutex waiting if necessary until no other thread has exclusive
ownership of the mutex or abs_time is reached.

Returns: If acquires upgradable ownership, returns true. Otherwise returns fal se.

Throws:. interprocess_exception on error.

void unlock_upgradable()

Precondition: The thread must have upgradable ownership of the mutex.
Effects: The calling thread rel eases the upgradable ownership of the mutex.

Throws. An exception derived from inter process_exception on error.

Demotions (Upgradable Mutex only)

void unlock_and lock_upgradable()

Precondition: The thread must have exclusive ownership of the mutex.
Effects: The thread atomically rel eases exclusive ownership and acquires upgradable ownership. This operation is non-blocking.

Throws: An exception derived from inter process_exception on error.

void unlock_and lock_sharable()

Precondition: The thread must have exclusive ownership of the mutex.
Effects: The thread atomically releases exclusive ownership and acquires sharable ownership. This operation is non-blocking.

Throws: An exception derived from inter process_exception on error.

void unlock_upgradable and lock_sharable()

Precondition: The thread must have upgradable ownership of the mutex.

Effects: The thread atomically rel eases upgradable ownership and acquires sharable ownership. This operation is non-blocking.
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Throws. An exception derived from inter process_exception on error.

Promotions (Upgradable Mutex only)

void unlock_upgradable and lock()

Precondition: The thread must have upgradable ownership of the mutex.

Effects: The thread atomically rel eases upgradable ownership and acquires exclusive ownership. This operation will block until all
threads with sharable ownership release it.

Throws. An exception derived from inter process_exception on error.

bool try_unlock_upgradable_and lock()

Precondition: The thread must have upgradable ownership of the mutex.

Effects: The thread atomically releases upgradable ownership and tries to acquire exclusive ownership. This operation will fail if
there are threads with sharable ownership, but it will maintain upgradable ownership.

Returns: If acquires exclusive ownership, returns true. Otherwise returns false.

Throws: An exception derived from inter process_exception on error.

bool timed_unlock _upgradable and_lock(const boost::posix_time::ptime & abs time)

Precondition: The thread must have upgradable ownership of the mutex.

Effects: The thread atomically releases upgradable ownership and tries to acquire exclusive ownership, waiting if necessary until
abs time. This operation will fail if there are threads with sharable ownership or timeout reaches, but it will maintain upgradable
ownership.

Returns: If acquires exclusive ownership, returns true. Otherwise returns false.

Throws. An exception derived from inter process_exception on error.

bool try_unlock_sharable and_lock()

Precondition: The thread must have sharable ownership of the mutex.

Effects: The thread atomically rel eases sharable ownership and tries to acquire exclusive ownership. This operation will fail if there
are threads with sharable or upgradable ownership, but it will maintain sharable ownership.

Returns: If acquires exclusive ownership, returns true. Otherwise returns false.

Throws. An exception derived from inter process_exception on error.

bool try_unlock_sharable and lock_upgradable()

Precondition: The thread must have sharable ownership of the mutex.

Effects: The thread atomically releases sharable ownership and tries to acquire upgradable ownership. This operation will fail if
there are threads with sharable or upgradable ownership, but it will maintain sharable ownership.

Returns: If acquires upgradable ownership, returns true. Otherwise returns false.
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Throws. An exception derived from inter process_exception on error.

2 I mportant
boost : : posi x_t i me: : pti ne absolute time points used by Boost.Interprocess synchronization mechanisms are
UTC time points, not local time points

Boost.Interprocess Sharable & Upgradable Mutex Types And Headers

Boost.Interprocess offers the following sharable mutex types:

#i ncl ude <boost/interprocess/sync/interprocess_sharabl e_nut ex. hpp>

* interprocess_sharabl e_mut ex: A non-recursive, anonymous sharable mutex that can be placed in shared memory or memory
mapped files.

#i ncl ude <boost/i nterprocess/sync/ naned_shar abl e_rut ex. hpp>

* named_shar abl e_nut ex: A non-recursive, named sharable mutex.

Boost.Interprocess offers the following upgradable mutex types:
#i ncl ude <boost/interprocess/sync/interprocess_upgradabl e_nutex. hpp>

e interprocess_upgradabl e_nmut ex: A non-recursive, anonymous upgradable mutex that can be placed in shared memory or
memory mapped files.

#i ncl ude <boost/interprocess/sync/ named_upgr adabl e_rut ex. hpp>

» naned_upgr adabl e_nut ex: A non-recursive, named upgradable mutex.

Sharable Lock And Upgradable Lock

As with plain mutexes, it's important to release the acquired lock even in the presence of exceptions. Boost.| nter process mutexes
are best used with the scoped_| ock utility, and this class only offers exclusive locking.

As we have sharable locking and upgradable locking with upgradable mutexes, we have two new utilities: shar abl e_| ock and
upgr adabl e_| ock. Both classes are similar to scoped_| ock but shar abl e_| ock acquires the sharable lock in the constructor
and upgr adabl e_| ock acquires the upgradable lock in the constructor.

These two utilities can be use with any synchronization object that offers the needed operations. For example, a user defined mutex
type with no upgradable locking features can use shar abl e_| ock if the synchronization object offers lock_sharable() and un-
lock_sharable() operations:

Sharable Lock And Upgradable Lock Headers

#i ncl ude <boost/interprocess/sync/sharabl e_| ock. hpp>

#i ncl ude <boost/i nterprocess/sync/ upgradabl e_| ock. hpp>

shar abl e_| ock calls unlock_sharable() in its destructor, and upgr adabl e_| ock calls unlock_upgradable() in its destructor,
so the upgradable mutex is always unlocked when an exception occurs.
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usi ng nanespace boost::interprocess

Shar abl eOr Upgr adabl eMut ex sh_or _up_nut ex;

{

/1 This will call |ock_sharable()
shar abl e_I| ock<Shar abl eOr Upgr adabl eMut ex> | ock(sh_or _up_nut ex) ;

/| Somre code

/1 The mutex will be unl ocked here

/1 This won't |ock the nutex()
shar abl e_I ock<Shar abl eOr Upgr adabl eMut ex> | ock(sh_or_up_nutex, defer_I ock);

//Lock it on demand. This will call |ock_sharable()
| ock. | ock();

/| Somre code

/1 The mutex will be unl ocked here

/1 This will call try_lock_sharable()
shar abl e_I ock<Shar abl eOr Upgr adabl eMut ex> | ock(sh_or_up_nutex, try_to_| ock);

/1 Check if the nutex has been successfully | ocked
i f(lock)({

/' Some code
}

/11f the mutex was |ocked it will be unl ocked

boost::posix_tinme::ptime abs_tine = ..

/1 This will call tinmed_|lock_sharable()
scoped_| ock<Shar abl eOr Upgr adabl eMut ex> | ock(sh_or _up_mutex, abs_tine);

/1 Check if the nutex has been successfully | ocked
i f(lock)({

/' Some code
}

/11f the mutex was |ocked it will be unl ocked

}

Upgr adabl eMut ex up_nut ex;

{
/1 This will call |ock_upgradabl e()

upgr adabl e_| ock<Upgr adabl eMut ex> | ock( up_nut ex) ;
/] Some code

/1 The mutex will be unl ocked here

/1 This won't |ock the nutex()
upgr adabl e_| ock<Upgr adabl eMut ex> | ock(up_nut ex, defer_I ock)
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/1Lock it on denmand. This will call |ock_upgradable()
|l ock. | ock();

/| Somre code

/1 The mutex will be unl ocked here

}
{
/1 This will call try_lock_upgradable()
upgr adabl e_| ock<Upgr adabl eMut ex> | ock(up_rmutex, try_to_l ock);
/I Check if the nutex has been successfully | ocked
i f(lock){
/' Some code
}
/[11f the mutex was | ocked it will be unlocked
}
{

boost: :posix_tinme::ptinme abs_tine = ...

/1 This will call tined_|lock _upgradable()
scoped_| ock<Upgr adabl eMut ex> | ock(up_nutex, abs_tine);

/I Check if the nutex has been successfully | ocked
i f(lock){
/] Some code

}

[11f the mutex was |ocked it will be unl ocked

upgr adabl e_| ock and shar abl e_| ock offer more features and operations, see their reference for more informations

2 I mportant
boost : : posi x_t i me: : pti ne absolute time points used by Boost.Interprocess synchronization mechanisms are
UTC time points, not local time points

Lock Transfers Through Move Semantics

I nter process uses its own move semantics emulation code for compilersthat don't support rvaluesreferences. Thisis
atemporary solution until a Boost move semanticslibrary is accepted.

Scoped locks and similar utilities offer simple resource management possihilities, but with advanced mutex types like upgradable
mutexes, there are operationswhere an acquired lock typeisreleased and another lock typeisacquired atomically. Thisisimplemented
by upgradable mutex operationslike unl ock_and_| ock_shar abl e() .

These operations can be managed more effectively using lock transfer operations. A lock transfer operations explicitly indicates
that a mutex owned by alock is transferred to another lock executing atomic unlocking plus locking operations.

Simple Lock Transfer

Imagine that a thread modifies some data in the beginning but after that, it hasto just read it in along time. The code can acquire
the exclusive lock, modify the data and atomically release the exclusive lock and acquire the sharable lock. With these sequence we
guarantee that no other thread can modify the datain the transition and that more readers can acquire sharable lock, increasing con-
currency. Without lock transfer operations, this would be coded like this:
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usi ng boost: :interprocess;
i nt er process_upgradabl e_nut ex nut ex;

/1 Acquire exclusive |ock
nmut ex. | ock();

// Modify data

/I Atomi cally rel ease exclusive | ock and acquire sharable | ock.
/I More threads can acquire the sharable | ock and read the data.
nmut ex. unl ock_and_I ock_sharabl e() ;

// Read data

/I Explicit unlocking
nmut ex. unl ock_shar abl e() ;

This can be simple, but in the presence of exceptions, it's complicated to know what type of lock the mutex had when the exception
was thrown and what function we should call to unlock it:

tryf
/1 Mut ex operations

}

catch(...){
/I What should we call? "unlock()" or "unlock_sharable()"
//1s the nmutex | ocked?

}

We can use lock transfer to simplify all this management:

usi ng boost::interprocess;
i nt er process_upgradabl e_nut ex nut ex;

/1 Acquire exclusive |ock
scoped_l ock s_| ock(nutex);

/I Modify data

/I Atom cally rel ease exclusive | ock and acquire sharable | ock.

/I More threads can acquire the sharable | ock and read the data.
shar abl e_I ock(rmove(s_l ock));

/| Read data

/1 The lock is automatically unlocked calling the appropriate unlock

/lfunction even in the presence of exceptions.
/11f the nutex was not |ocked, no function is called.

Aswe can see, even if an exception isthrown at any moment, the mutex will be automatically unlocked calling the appropriate un-
I ock() orunl ock_sharabl e() method.

Lock Transfer Summary
There are many lock transfer operationsthat we can classify according to the operations presented in the upgradable mutex operations:

e Guaranteed to succeed and non-blocking: Any transition from a more restrictive lock to a less restrictive one. Scoped -> Up-
gradable, Scoped -> Sharable, Upgradable -> Sharable.

» Not guaranteed to succeed: The operation might succeed if no one has acquired the upgradable or exclusive lock: Sharable ->
Exclusive. This operation is atry operation.

55

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Interprocess

e Guaranteed to succeed if using an infinite waiting: Any transition that will succeed but needs to wait until all Sharable locks
are released: Upgradable -> Scoped. Since thisis a blocking operation, we can also choose not to wait infinitely and just try or
wait until atimeout is reached.

Transfers To Scoped Lock

Transferstoscoped_| ock areguaranteed to succeed only fromanupgr adabl e_| ock and only if ablocking operation isrequested,
due to the fact that this operation needs to wait until all sharable locks are released. The user can aso use "try" or "timed" transfer
to avoid infinite locking, but succeed is not guaranteed.

A conversion from ashar abl e_| ock isnever guaranteed and thus, only atry operation is permitted:

/| Conversions to scoped_| ock

{
upgr adabl e_| ock<Mut ex> u_l ock(nut);
/1 This calls unlock_upgradabl e_and_| ock()
scoped_| ock<Mut ex> e |l ock(rmove(u_l ock))
}
{
upgr adabl e_| ock<Mut ex> u_l ock(nut);
/1 This calls try_unl ock_upgradabl e_and_| ock()
scoped_| ock<Mut ex> e_lock(rmove(u_lock, try_to_Ilock))
}
{
boost: :posix_time::ptime t = test::delay(100);
upgr adabl e_| ock<Mut ex> u_l ock(nut);
/1 This calls tined_unlock_upgradabl e_and_| ock()
scoped_| ock<Mut ex> e |l ock(rmove(u_l ock))
}
{
shar abl e_I| ock<Mut ex> s_lock(mut)
/1 This calls try_unl ock_sharabl e_and_I| ock()
scoped_| ock<Mut ex> e_lock(rmove(s_lock, try_to_lock))
}

2 I mportant
boost : : posi x_t i me: : pti nme absolute time points used by Boost.Interprocess synchronization mechanisms are
UTC time points, not local time points

Transfers To Upgradable Lock

A transfer to an upgr adabl e_| ock is guaranteed to succeed only from ascoped_| ock since scoped locking is a more restrictive
locking than an upgradable locking. This operation is aso non-blocking.

A transfer from ashar abl e_| ock isnot guaranteed and only a"try" operation is permitted:

// Conversi ons to upgradabl e

{
shar abl e_I ock<Mut ex> s_lock(mt);
/1 This calls try_unl ock_sharabl e_and_I ock_upgradabl e()
upgr adabl e_| ock<Mut ex> u_l ock(nove(s_l ock, try_to_lock));
}
{
scoped_| ock<Mut ex> e_lock(mt);
/1 This calls unlock_and_| ock_upgradabl e()
upgr adabl e_| ock<Mut ex> u_l ock(nove(e_l ock));
}
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Transfers To Sharable Lock

All transfersto ashar abl e_| ock are guaranteed to succeed since both upgr adabl e_I ock and scoped_| ock are morerestrictive
than shar abl e_| ock. These operations are also non-blocking:

/I Conversions to sharabl e | ock

{
upgr adabl e_| ock<Mut ex> u_l ock(nut);
/1 This calls unl ock_upgradabl e_and_| ock_sharabl e()
shar abl e_I ock<Mut ex> s_l ock(nmove(u_l ock));
}
{
scoped_| ock<Mit ex> e_l ock(mut);
/1 This calls unl ock_and_I ock_sharabl e()
shar abl e_| ock<Mit ex> s_l ock(nmove(e_l ock));
}

Transferring Unlocked Locks
In the previous examples, the mutex used in the transfer operation was previously |ocked:

Mut ex nut ;

/1 This calls mut.|ock()
scoped_| ock<Mit ex> e lock(mut);

/1 This calls unl ock_and_I ock_sharabl e()
shar abl e_| ock<Mut ex> s_l ock(nmove(e_l ock));

but it's possible to execute the transfer with an unlocked source, dueto explicit unlocking, atry, timed or adef er _| ock constructor:

/| These operations can | eave the nutex unl ocked!

{
[1Try might fail
scoped_| ock<Mut ex> e _lock(mut, try_to_lock);
shar abl e_I ock<Mut ex> s_l ock(rove(e_l ock));
}
{
/1 Timed operation mght fail
scoped_| ock<Mit ex> e_lock(mut, time);
shar abl e_I ock<Mut ex> s_l ock(rove(e_l ock));
}
{
/1 Avoi d nmutex | ocking
scoped_| ock<Mit ex> e_l ock(mut, defer_lock);
shar abl e_| ock<Mut ex> s_l ock(nmove(e_l ock));
}
{
/1 Explicitly call unlock
scoped_| ock<Mut ex> e_lock(mt);
e_l ock. unl ock();
/1 Mutex was explicitly unlocked
shar abl e_I ock<Mut ex> s_l ock(rove(e_l ock));
}

If the source mutex was not locked:

» Thetarget lock does not execute the atomic unl ock_xxx_and_| ock_xxx operation.
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e Thetarget lock is also unlocked.

» Thesourcelock is released() and the ownership of the mutex is transferred to the target.

{
scoped_| ock<Mut ex> e lock(mut, defer_I|ock)
shar abl e_| ock<Mut ex> s_l ock(rmove(e_l ock));
/] Assertions
assert(e_lock. mutex() == 0)
assert(s_lock. mutex() '= 0)
assert(e_lock.owns() == false)

}

Transfer Failures

When executing alock transfer, the operation can fail:

» The executed atomic mutex unlock plus lock function might throw.

» The executed atomic function might be a"try" or "timed" function that can fail.

In the first case, the mutex ownership is not transferred and the source lock's destructor will unlock the mutex:

{
scoped_| ock<Mut ex> e lock(mut, defer_I|ock)
/1 This operations throws because
/1" unl ock_and_| ock_sharabl e()" throws!!
shar abl e_I| ock<Mut ex> s_l ock(move(e_l ock))
/1 Sone code ...
/1e_lock's destructor will call "unlock()"
}

In the second case, if an internal "try" or "timed" operation fails (returns "false") then the mutex ownership is not transferred, the
source lock is unchanged and the target lock's state will the same as a default construction:

{
shar abl e_I ock<Mut ex>
/1l nternal
upgr adabl e_| ock<Mut ex>
assert (s_| ock. mutex()
assert (s_| ock. owmns()
assert (u_l ock. mut ex()
assert (u_l ock. owmns()
/1u_lock's destructor
/1s_lock's destructor
}

s_lock(mut)

"try_unl ock_sharabl e_and_| ock_upgradabl e()"

u_l ock(mve(s_I ock
== &mut ) ;
true)
0);
== fal se)

does not hi ng
calls "unlock()"

returns false
try_to_l ock))

render
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File Locks
What's A File Lock?

A filelock is an interprocess synchronization mechanism to protect concurrent writes and reads to files using a mutex embedded in
the file. This embedded mutex has sharable and exclusive locking capabilities. With a file lock, an existing file can be used as a
mutex without the need of creating additional synchronization objects to control concurrent file reads or writes.

Generally speaking, we can have two file locking capabilities:

» Advisory locking: The operating system kernel maintains a list of files that have been locked. But does not prevent writing to
those files even if a process has acquired a sharable lock or does not prevent reading from the file when a process has acquired
the exclusivelock. Any process can ignore an advisory lock. Thismeansthat advisory locks arefor cooper ating processes, processes
that can trust each other. Thisis similar to a mutex protecting data in a shared memory segment: any process connected to that
memory can overwrite the data but cooper ative processes use mutexes to protect the datafirst acquiring the mutex lock.

» Mandatory locking: The OS kernel checks every read and write request to verify that the operation can be performed according
to the acquired lock. Reads and writes block until the lock is rel eased.

Boost.I nter process implements advisory blocking because of portability reasons. This meansthat every process accessing to afile
concurrently, must cooperate using file locks to synchronize the access.

In some systems file locking can be even further refined, leading to record locking, where a user can specify abyte range within
the file where the lock is applied. This allows concurrent write access by several processes if they need to access a different byte
rangein thefile. Boost.I nter process does not offer record locking for the moment, but might offer it in the future. To use afile lock
just include;

#i ncl ude <boost/interprocess/sync/file_|l ock. hpp>

A file locking is a class that has process lifetime. This means that if a process holding afile lock ends or crashes, the operating
system will automatically unlock it. Thisfeatureisvery useful in some situations where we want to assure automatic unlocking even
when the process crashes and avoid leaving blocked resources in the system. A filelock is constructed using the name of the file as
an argument:

#i ncl ude <boost/interprocess/sync/file_l ock. hpp>

int main()

{
/1 This throws if the file does not exist or it can't
/lopen it with read-wite access!
boost::interprocess::file_lock flock("ny file");
return O;

File Locking Operations

File locking has normal mutex operations plus sharable locking capabilities. This means that we can have multiple readers holding
the sharable lock and writers holding the exclusive lock waiting until the readers end their job.

However, file locking does not support upgradable locking or promotion or demotion (lock transfers), so it's more limited than an
upgradable lock. These are the operations:

void lock()

Effects: The calling thread tries to obtain exclusive ownership of the file lock, and if another thread has exclusive or sharable own-
ership of the mutex, it waits until it can obtain the ownership.
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Throws:. interprocess_exception on error.

booal try_lock()

Effects: The calling thread tries to acquire exclusive ownership of the file lock without waiting. If no other thread has exclusive or
sharable ownership of the file lock, this succeeds.

Returns: If it can acquire exclusive ownership immediately returns true. If it has to wait, returns false.

Throws:. interprocess_exception on error.

bool timed_lock(const boost:: posix_time:: ptime & abs _time)

Effects: Thecalling thread triesto acquire exclusive ownership of thefilelock waiting if necessary until no other thread has exclusive
or sharable ownership of the file lock or abs_timeis reached.

Returns: If acquires exclusive ownership, returns true. Otherwise returns false.

Throws:. interprocess_exception on error.

void unlock()

Precondition: The thread must have exclusive ownership of thefile lock.
Effects: The calling thread rel eases the exclusive ownership of the file lock.

Throws. An exception derived from inter process_exception on error.

void lock_sharable()

Effects: The calling thread tries to obtain sharable ownership of the file lock, and if another thread has exclusive ownership of the
filelock, waits until it can obtain the ownership.

Throws: interprocess_exception on error.

bool try_lock_sharable()

Effects: The calling thread tries to acquire sharable ownership of the file lock without waiting. If no other thread has exclusive
ownership of the file lock, this succeeds.

Returns: If it can acquire sharable ownership immediately returnstrue. If it has to wait, returns false.

Throws: interprocess_exception on error.

bool timed_lock_sharable(const boost::posix_time:: ptime & abs time)

Effects: The calling thread triesto acquire sharable ownership of thefile lock waiting if necessary until no other thread has exclusive
ownership of thefilelock or abs timeis reached.

Returns: If acquires sharable ownership, returns true. Otherwise returns fal se.

Throws: interprocess_exception on error.
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void unlock_sharable()

Precondition: The thread must have sharable ownership of the file lock.
Effects: The calling thread releases the sharable ownership of the file lock.
Throws: An exception derived from interprocess_exception on error.

For morefile locking methods, pleasefi |l e | ock reference.

2 I mportant
boost : : posi x_t i me: : pti ne absolute time points used by Boost.Interprocess synchronization mechanisms are
UTC time points, not local time points

Scoped Lock and Sharable Lock With File Locking

scoped_| ock and shar abl e_I| ock can be used to make file locking easier in the presence of exceptions, just like with mutexes:

#i ncl ude <boost/interprocess/sync/file_|l ock. hpp>
#i ncl ude <boost/interprocess/sync/sharabl e_| ock. hpp>
/...

usi ng namespace boost: :interprocess;
/1 This process reads the file

I

/1 Open the file |ock

file lock f _lock("my file");

{
/1 Construct a sharable lock with the filel 1ock.
/1 This will call "f_lock.sharable_lock()".
sharabl e | ock<file | ock> sh | ock(f | ock);
/I Now read the file...
/1 The sharable lock is automatically rel eased by
/1sh | ock's destructor

}
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#i ncl ude <boost/interprocess/sync/file_l ock. hpp>
#i ncl ude <boost/interprocess/sync/scoped_| ock. hpp>

/1. ..

usi ng nanmespace boost: :interprocess;
/1 This process wites the file

I

/IQOen.‘-[.he file lock
file_lock f_lock("ny file");

{

// Construct a sharable lock with the filel |ock.
[/ This will call "f_lock.lock()".

scoped_| ock<file_l ock> e_l ock(f_l ock);

/I Now wite the file...

/1 The exclusive lock is automatically rel eased by
/1e_lock's destructor

However, lock transfers are only allowed between same type of locks, that is, from a sharable lock to another sharable lock or from
a scoped lock to another scoped lock. A transfer from a scoped lock to a sharable lock is not allowed, becausefi | e_| ock hasno
lock promotion or demotion functions like unl ock_and_| ock_shar abl e() . Thiswill produce a compilation error:

/1 Open the file |ock
file lock f _lock("my file");

scoped_l ock<file_l ock> e_l ock(f_l ock);

// Conpilation error, f_lock has no "unl ock_and_I ock_sharabl e()" nenber!
sharabl e | ock<file_ | ock> e | ock(nmove(f_Iock));

Caution: Synchronization limitations

If you plan to usefile locksjust like named mutexes, be careful, because portable file locks have synchronization limitations, mainly
because different implementations (POSI X, Windows) offer different guarantees. Interprocessfilelocks have thefollowing limitations:

* It'sunspecified if afi | e_| ock synchronizestwo threads from the same process.
* It'sunspecified if aprocess can usetwo fi | e_| ock objects pointing to the samefile.

Thefirst limitation comes mainly from POSI X, since afile handleis aper-process attribute and not a per-thread attribute. Thismeans
that if athread usesafil e_| ock object to lock afile, other threads will see the file as locked. Windows file locking mechanism,
on the other hand, offer thread-synchronization guarantees so a thread trying to lock the already locked file, would block.

The second limitation comes from the fact that file locking synchronization state is tied with a single file descriptor in Windows.
Thismeansthat if twofi | e_| ock objects are created pointing to the same file, no synchronization is guaranteed. In POSI X, when
two file descriptors are used to lock afile if a descriptor is closed, al file locks set by the calling process are cleared.

To sum up, if you plan to use portable file locking in your processes, use the following restrictions:
e For each file, useasinglefi | e_| ock object per process.
» Usethesamethread tolock and unlock afile.

* If you are using a std::fstream/native file handle to write to the file while using file locks on that file, don't close the file before
releasing all the locks of thefile.

62

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Interprocess

Be Careful With lostream Writing

Aswe've seen file locking can be useful to synchronize two processes, but make sure data iswritten to the file before unlocking
the file lock. Take in care that iostream classes do some kind of buffering, so if you want to make sure that other processes can see
the data you've written, you have the following alternatives:

» Usenative file functions (read()/write() in Unix systems and ReadFile/WriteFile in Windows systems) instead of iostream.

* Flush data before unlocking the file lock in writersusing f f | ush if you are using standard C functions or thef | ush() member
function when using C++ iostreams. In windows you can't even use another class to access the samefile.

/...

usi ng nanespace boost: :interprocess;
/1 This process wites the file

I

/1 Open the file |ock
fstreamfile("nmy_file")

file_lock f_lock("ny_lock file");

{
scoped_| ock<file_l ock> e_l ock(f_I ock);
/I Now wite the file...
/1 Flush data before unl ocking the exclusive | ock
file. flush();
}

Message Queue

What's A Message Queue?

A message queue is similar to alist of messages. Threads can put messages in the queue and they can also remove messages from
the queue. Each message can have also a priority so that higher priority messages are read before lower priority messages. Each
message has some attributes:

e A priority.

» Thelength of the message.

» Thedata(if length is bigger than 0).

A thread can send a message to or receive a message from the message queue using 3 methods:

» Blocking: If the message queue is full when sending or the message queue is empty when receiving, the thread is blocked until
there is room for a new message or thereis a new message.

» Try: If the message queue is full when sending or the message queue is empty when receiving, the thread returns immediately
with an error.

» Timed: If the message queueis full when sending or the message queue is empty when receiving, the thread retries the operation
until succeeds (returning successful state) or atimeout is reached (returning afailure).

A message queuejust copiesraw bytes between processes and does not send objects. This meansthat if we want to send an object
using a message queue the object must be binary serializable. For example, we can send integers between processes but not a
st d: : string.Youshoulduse Boost.Serialization or use advanced Boost.| nter pr ocess mechanismsto send complex data between
processes.
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The Boost.I nter process message queue is a named interprocess communication; the message queue is created with aname and it's
opened with a name, just like a file. When creating a message queue, the user must specify the maximum message size and the
maximum message number that the message queue can store. These parameters will define the resources (for example the size of
the shared memory used to implement the message queue if shared memory is used).

usi ng boost: :interprocess

// Create a nessage_queue. |f the queue
//exists throws an exception
nessage_queue nq

(create_only /lonly create

, "message_queue” /I nane

, 100 // max message numnber
, 100 /'l max message size

);

usi ng boost::interprocess

// Creates or opens a nessage_queue. |f the queue
// does not exist creates it, otherw se opens it.

/I Message nunber and size are ignored if the queue
/lis opened

nessage_queue ng

(open_or_create // open or create
,"message_queue” /I name
, 100 // max nmessage nunber

, 100 // max nessage size

);

usi ng boost: :interprocess
/1 Opens a nessage_queue. |f the queue
/I does not exist throws an exception
message_queue ng

(open_only /1only open

, "message_queue" /I nane

)
The message queue is explicitly removed calling the static r enove function:

usi ng boost: :interprocess
nmessage_queue: : renove( " nessage_queue")

The function can fail if the message queue is still being used by any process.

Using a message queue

To use a message queue you must include the following header:
#i ncl ude <boost/interprocess/ipc/ nmessage_queue. hpp>

In the following example, the first process creates the message queue, and writes an array of integers on it. The other process just
reads the array and checks that the sequence number is correct. Thisisthefirst process:
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#i ncl ude <boost/interprocess/ipc/ nessage_queue. hpp>
#i ncl ude <i ostreanr
#i ncl ude <vector>

usi ng nanespace boost::interprocess

int main ()
{
try{
/| Erase previous nessage queue
nessage_queue: : renove( " nessage_queue")

/1 Create a nessage_queue.
message_queue ng

(create_only /lonly create
, "message_queue" /I nane
, 100 /I max message nunber
,sizeof (int) /'l max nmessage size
)

/1 Send 100 nunbers

for(int i = 0; i < 100; ++i){

ng. send(& , sizeof (i), 0);
}
}
catch(interprocess_exception &ex){
std::cout << ex.what() << std::endl
return 1;

}

return O,

Thisisthe second process:
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#i ncl ude <boost/interprocess/ipc/ nessage_queue. hpp>
#i ncl ude <i ostreanr
#i ncl ude <vector>

usi ng nanespace boost::interprocess

int main ()
{
try{
/1 Open a nessage queue.
nessage_queue ng
(open_only /lonly create
, "message_queue" //nanme

)

unsigned int priority;
nessage_queue: : si ze_type recvd_si ze

// Recei ve 100 nunbers
for(int i = 0; i < 100; ++i){
i nt nunber;
ng. recei ve( &nunber, si zeof (nunber), recvd_size, priority)
i f(number '=1i || recvd_size != sizeof (nunber))
return 1;
}
}
catch(interprocess_exception &ex){
nessage_queue: : renove( " nessage_queue")
std::cout << ex.what() << std::endl
return 1;
}
nmessage_queue: : renpve( " nessage_queue")
return O;

To know more about this class and all its operations, please see the message _queue class reference.
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Managed Memory Segments

Making Interprocess Data Communication Easy

Introduction

As we have seen, Boost.I nter process offers some basic classes to create shared memory objects and file mappings and map those
mappabl e classes to the process address space.

However, managing those memory segments is not not easy for non-trivial tasks. A mapped region is a fixed-length memory buffer
and creating and destroying objects of any type dynamically, requires alot of work, since it would require programming a memory
management a gorithm to all ocate portions of that segment. Many times, we al so want to associate names to objects created in shared
memory, so all the processes can find the object using the name.

Boost.I nter process offers 4 managed memory segment classes:

» To manage a shared memory mapped region (basic_ managed_shared_memory class).

» To manage a memory mapped file (basic_managed_mapped file).

» To manage a heap allocated (oper at or new) memory buffer (basic_managed _heap_memory class).
» To manage a user provided fixed size buffer (basic_managed_external_buffer class).

The first two classes manage memory segments that can be shared between processes. The third is useful to create complex data-
basesto be sent though other mechanismslike message queuesto other processes. The fourth class can manage any fixed size memory
buffer. The first two classes will be explained in the next two sections. basic_ managed _heap_memory and basic managed_ex-
ternal_buffer will be explained later.

The most important services of a managed memory segment are:

» Dynamic alocation of portions of amemory the segment.

» Construction of C++ objectsin the memory segment. These objects can be anonymous or we can associate a name to them.
* Searching capabilities for named objects.

» Customization of many features. memory allocation agorithm, index types or character types.

» Atomic constructions and destructions so that if the segment is shared between two processesit'simpossible to create two objects
associated with the same name, simplifying synchronization.

Declaration of managed memory segment classes

All Boost.I nter process managed memory segment classes are templatized classes that can be customized by the user:

tenpl ate
<
cl ass Char Type,
cl ass MenoryAl gorithm
tenpl at e<cl ass I ndexConfig> class | ndexType
>
cl ass basi c_managed_shared_nenory / basi c_nanaged_mapped_file /
basi c_managed_heap_nenory / basi c_external _buffer;

These classes can be customized with the following template parameters:

» CharTypeisthe type of the character that will be used to identify the created named objects (for example, char or wchar_t)
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« MemoryAlgorithm isthe memory algorithm used to allocate portions of the segment (for example, rbtree_best fit). Theinternal
typedefs of the memory algorithm also define:

» The synchronization type (Menor yAl gori t hm : mut ex_f ami | y) to be used in al allocation operations. This alows the use
of user-defined mutexes or avoiding internal locking (maybe code will be externally synchronized by the user).

* The Pointer type (Menor yAl gori t hm : voi d_poi nt er) to be used by the memory allocation algorithm or additional helper
structures (like amap to maintain object/name associations). All STL compatible allocators and containers to be used with this
managed memory segment will use this pointer type. The pointer type will define if the managed memory segment can be
mapped between several processes. For example, if voi d_poi nt er isof f set _pt r <voi d>wewill be ableto map the managed
segment in different base addresses in each process. If voi d_poi nt er isvoi d* only fixed address mapping could be used.

» See Writing anew memory allocation algorithm for more details about memory algorithms.

» IndexType is the type of index that will be used to store the name-object association (for example, a map, a hash-map, or an
ordered vector).

This way, we can use char or wchar _t strings to identify created C++ objects in the memory segment, we can plug new shared
memory allocation algorithms, and use the index type that is best suited to our needs.

Managed Shared Memory

Common Managed Shared Memory Classes

As seen, basic managed_shared_memory offers a great variety of customization. But for the average user, a common, default
shared memory named object creation is needed. Because of this, Boost.I nter process defines the most common managed shared
memory specializations:

/1! Defines a managed shared nenory with c-strings as keys for naned objects,
//'the default menmory algorithm (w th process-shared nutexes,
//Vand offset_ptr as internal pointers) as menory allocation algorithm
//'and the default index type as the index.
/11 This class allows the shared nenory to be mapped in different base
/1Vin different processes
t ypedef

basi c_managed_shar ed_nenory<char

,/*Default menory al gorithmdefining offset_ptr<void> as voi d_pointQO
er*/
,/*Default index type*/>
managed_shar ed_mnenory;

/1! Defines a managed shared nenory with wide strings as keys for naned objects
//1'the default menmory algorithm (w th process-shared nutexes,
//Vand offset_ptr as internal pointers) as menory allocation algorithm
//Vand the default index type as the index.
/11 This class allows the shared nenory to be mapped in different base
/1Vin different processes
t ypedef

basi c_managed_shar ed_nenory<wchar _t

,/*Default menory al gorithmdefining offset_ptr<void> as voi d_pointQO
er*/
,/*Default index type*/>
whanaged_shar ed_nenory;

managed_shar ed_nenor y allocates objectsin shared memory associated with ac-string and wranaged_shar ed_nenor y allocates
objects in shared memory associated with awchar_t null terminated string. Both define the pointer type asof f set _pt r <voi d> so
they can be used to map the shared memory at different base addresses in different processes.

If the user wants to map the shared memory in the same address in all processes and want to use raw pointers internally instead of
offset pointers, Boost.| nter process defines the following types:

68

render
httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Interprocess

/1! Defines a managed shared nenory with c-strings as keys for naned objects,
/1'the default nmenory al gorithm (w th process-shared nutexes,
//'and offset_ptr as internal pointers) as nenory allocation algorithm
//'and the default index type as the index.
/1'This class allows the shared nenory to be mapped in different base
/1'in different processes*/
t ypedef basi c_nmanaged_shared_nenory

<char

,/*Default nenory al gorithmdefining void * as voi d_pointer*/

./ *Default index type*/>
fi xed_managed_shar ed_nenory;

/1! Defines a managed shared nenory with wi de strings as keys for naned objects,
/1'the default nmenory al gorithm (w th process-shared nutexes,
//'and offset_ptr as internal pointers) as nenory allocation algorithm
//'and the default index type as the index.
/1'This class allows the shared nenory to be mapped in different base
/1'in different processes
t ypedef basi c_nmanaged_shared_nenory

<wchar _t

,/*Default nenory al gorithmdefining void * as voi d_pointer*/

./ *Default index type*/>
wf i xed_nmanaged_shar ed_nenory;

Constructing Managed Shared Memory

Managed shared memory is an advanced class that combines a shared memory object and a mapped region that coversall the shared
memory object. That means that when we create a new managed shared memory:

* A new shared memory object is created.
» The whole shared memory object is mapped in the process' address space.

» Somehelper objects are constructed (name-object index, internal synchronization objects, internal variables...) in the mapped region
to implement managed memory segment features.

When we open a managed shared memory
A shared memory object is opened.
» The whole shared memory object is mapped in the process' address space.

To use a managed shared memory, you must include the following header:

#i ncl ude <boost/i nterprocess/ managed_shar ed_nenory. hpp>

/11. Creates a new shared nmenory obj ect
/1 call ed "M/Shar edMenory".
/12. Maps the whole object to this

/1 process' address space.
/13. Constructs some objects in shared nenory
/1 to inplenent managed features.
/1t If anything fails, throws interprocess_exception
I
managed_shar ed_menory segnent ( create_only
"MyShar edMenory" // Shared nmenory object nane
65536) ; // Shared menory object size in bytes
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/11. Opens a shared nenory object
/1l call ed "My Shar edMenory".
/12. Maps the whole object to this

/1 process' address space.
/13. OCbtains pointers to constructed internal objects
/1 to inplenent nmanaged features.
/1YY If anything fails, throws interprocess_exception
/1
nanaged_shar ed_nenory segnent (open_only, "MyShar edMenory");// Shared nenory obj ect name
/11. |If the segnment was previously created
/1 equi valent to "open_only" (size is ignored).
/12. Oherw se, equivalent to "create_only"
/1YY If anything fails, throws interprocess_exception
/1
nmanaged_shar ed_nmenory segnent ( open_or_create
"MyShar edMenory" // Shared nmenory object nane
65536) ; // Shared nmenory object size in bytes

Whenthemanaged_shar ed_nenor y object isdestroyed, the shared memory object isautomatically unmapped, and all the resources
are freed. To remove the shared memory object from the system you must use the shar ed_nenory_obj ect : : r enove function.
Shared memory object removing might fail if any process still has the shared memory object mapped.

The user can also map the managed shared memory in a fixed address. This option is essential when using using f i xed_nan-
aged_shar ed_menory. To do this, just add the mapping address as an extra parameter:

fi xed_managed_shar ed_nenory segment (open_only , "M/Fi xedAddr essShar edMenory" // Shared O
nenory obj ect nane
, (voi d*) 0x30000000 /I Mappi ng address

Using native windows shared memory

Windows users might also want to use native windows shared memory instead of the portable shar ed_nenory_obj ect managed
memory. Thisis achieved through the basi ¢_nmanaged_wi ndows_shar ed_nenory class. To useit just include:

#i ncl ude <boost/interprocess/ managed_wi ndows_shar ed_nenory. hpp>

This class has the same interface as basi c_nmanaged_shar ed_nenory but uses native windows shared memory. Note that this
managed class has the same lifetime issues as the windows shared memory: when the last process attached to the windows shared
memory is detached from the memory (or ends/crashes) the memory is destroyed. So there is no persistence support for windows
shared memory.

To communicate between system services and user applications using managed_wi ndows_shar ed_menor y, please read the ex-
planations given in chapter Native windows shared memory.

Using XSI (system V) shared memory

Unix users might also want to use XS (system V) instead of the portable shar ed_menory_obj ect managed memory. Thisis
achieved through the basi c_managed_xsi _shar ed_nenory class. To useit just include:

#i ncl ude <boost/i nterprocess/ nanaged_xsi _shared_menory. hpp>

This class has nearly the same interface asbasi c_nanaged_shar ed_nenor y but uses XSl shared memory as backend.

For moreinformation about managed X S| shared memory capabilities, seebasi c_nmanaged_xsi _shar ed_nmenor y classreference.
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Managed Mapped File

Common Managed Mapped Files

Asseen, basic managed_mapped_file offers a great variety of customization. But for the average user, a common, default shared
memory named object creation is needed. Because of this, Boost.Interprocess defines the most common managed mapped file
specializations:

/I Named obj ect creation managed nenory segnent
/1A'l objects are constructed in the nenory-napped file
/1 Nanes are c-strings,
/1 Def ault nmenmory managenent al gorithn{rbtree_best fit with no nutexes)
/1 Nane- obj ect mappings are stored in the default index type (flat_map)
t ypedef basi c_nmanaged_mapped_file <

char,

rbtree_best_fit<mutex_famly, offset_ptr<void> >,

flat _map_i ndex

> managed_mapped_fil e;

/I Named obj ect creation managed nenory segnent
/1A'l objects are constructed in the nenory-napped file
/1 Nanes are w de-strings,
/1 Def ault nmenmory managenent al gorithn{rbtree_best fit with no nutexes)
/1 Nane- obj ect mappings are stored in the default index type (flat_map)
t ypedef basi c_nmanaged_napped_fil e<

wchar _t,

rbtree_best_fit<mutex_famly, offset_ptr<void> >,

flat_map_i ndex

> wranaged_napped_fil e;

managed_mapped_fi | e allocates objects in a memory mapped files associated with a c-string and wranaged_mapped_fi | e al-
locates objects in a memory mapped file associated with a wchar_t null terminated string. Both define the pointer type as of f -
set _pt r <voi d> so they can be used to map thefile at different base addresses in different processes.

Constructing Managed Mapped Files

Managed mapped file is an advanced class that combines a file and a mapped region that covers al the file. That means that when
we create a new managed mapped file:

* A new fileis created.
» Thewholefile is mapped in the process' address space.

» Somehelper objects are constructed (name-object index, internal synchronization objects, internal variables...) in the mapped region
to implement managed memory segment features.

When we open a managed mapped file
» Afileisopened.
» Thewholefileis mapped in the process' address space.

To use a managed mapped file, you must include the following header:

#i ncl ude <boost/interprocess/ managed_napped_fil e. hpp>
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/11. Creates a new file
/1 call ed "MyMappedFi | e".
/12. Maps the whole file to this

/1 process' address space.

/13. Constructs sonme objects in the nmenory napped

/1l file to inplement nanaged features.

/1YY If anything fails, throws interprocess_exception

I

managed_nmapped_file nfile (create_only, "MyMappedFi | e", /I Mapped file nane O
65536) ; /I Mapped file size

/11. COpens a file
/1 call ed "MyMappedFi |l e".
/12. Maps the whole file to this

/1 process' address space.

/13. Obtains pointers to constructed internal objects

/1 to inplenent managed features.

/1YY If anything fails, throws interprocess_exception

/1

managed_mapped_file nfile (open_only, "MyMappedFile"); [/ Mapped file nane[c++]
/11. If the file was previously created

/1 equi valent to "open_only".

/12. Oherw se, equivalent to "open_only" (size is ignored)

/1

/1YY If anything fails, throws interprocess_exception

/1

managed_mapped_file nfile (open_or _create, "MyMappedFi | e", /I Mapped file nane ad
65536) ; /I Mapped file size

Whenthemanaged_mapped_fi | e objectisdestroyed, thefileisautomatically unmapped, and all the resources arefreed. To remove
the file from the filesystem you could use standard C st d: : r enove or Boost.Filesystem'sr enove() functions, but file removing
might fail if any process still has the file mapped in memory or thefileis open by any process.

To obtain a more portable behaviour, usefi | e_mappi ng: : remove( const char *) operation, which will remove the file even
if it'sbeing mapped. However, removal will fail in some OS systemsif thefile (eg. by C++ file streams) and no del ete share permission
was granted to the file. But in most common casesf i | e_mappi ng: : r enove is portable enough.

For more information about managed mapped file capabilities, see basi c_managed_mapped_fi | e classreference.

Managed Memory Segment Features

Thefollowing features are common to al managed memory segment classes, but wewill use managed shared memory in our examples.
We can do the same with memory mapped files or other managed memory segment classes.

Allocating fragments of a managed memory segment

If abasic raw-byte allocation is needed from a managed memory segment, (for example, a managed shared memory), to implement
top-level interprocess communications, this class offers allocate and deallocate functions. The alocation function comes with
throwing and no throwing versions. Throwing version throws boost::interprocess::bad_alloc (which derivesfromst d: : bad_al | oc)
if thereis no more memory and the non-throwing version returns O pointer.
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#i ncl ude <boost/i nterprocess/ nanaged_shar ed_nenory. hpp>

int main()
{

usi ng nanespace boost: :interprocess;

/I Renobve shared nmenory on construction and destruction
struct shmrenove

{
shm renove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
} remover;

/I Managed nmenory segnent that allocates portions of a shared nenory
//segment with the default nmanagenent al gorithm
managed_shar ed_nenory nmanaged_shmcreate_only, "M/Shar edMenory", 65536);

/I Al'l ocate 100 bytes of nenory from segnent, throw ng version
void *ptr = managed_shm al | ocat e( 100);

/I Deallocate it
managed_shm deal | ocate(ptr);

/ /' Non throw ng version
ptr = managed_shm al | ocat e( 100, std::nothrow);

/I Deallocate it
managed_shm deal | ocate(ptr);
return O;

Obtaining handles to identify data

The class also offers conversions between absol ute addresses that belong to a managed memory segment and a handle that can be
passed using any interprocess mechanism. That handle can be transformed again to an absolute address using a managed memory
segment that also contains that object. Handles can be used as keys between processes to identify allocated portions of a managed
memory segment or objects constructed in the managed segment.

/1 Process A obtains the offset of the address
nmanaged_shared_nenory: : handl e handl e =
segnent . get _handl e_from addr ess(processA _address);

/1 Process A sends this address using any nechanismto process B

/1 Process B obtains the handle and transforns it again to an address
nmanaged_shared_nenory: : handl e handle = ...
void * processB address = segnent.get _address_from handl e( handl e) ;

Object construction function family

When constructing objects in a managed memory segment (managed shared memory, managed mapped files...) associated with a
name, the user has a varied object construction family to "construct” or to "construct if not found". Boost.I nter process can construct
asingle object or an array of objects. The array can be constructed with the same parameters for all objects or we can define each
parameter from alist of iterators:
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/1'Al'l ocates and constructs an object of type MyType (throw ng version)
M/Type *ptr = nanaged_nenory_segnent.construct <MyType>("Nane") (parl, par2...)

/1'"Al'l ocates and constructs an array of objects of type MyType (throw ng version)
/' Each object receives the same paraneters (parl, par2, ...)
M/ Type *ptr = nanaged_nenory_segnent.construct <MyType>("Nane")[count](parl, par2...)

//'Tries to find a previously created object. If not present, allocates
//'and constructs an object of type MyType (throw ng version)
M/Type *ptr = nanaged_menory_segnent.find_or_construct <MyType>("Nane") (parl, par2...)

//'Tries to find a previously created object. If not present, allocates and

//'constructs an array of objects of type MyType (throw ng version). Each object

/l'receives the sane paraneters (parl, par2, ...)

M/Type *ptr = nanaged_menory_segnent.find_or_construct <M/Type>("Nane")[count] (parl, par2...)

/1'"Al'l ocates and constructs an array of objects of type MyType (throw ng version)
/' Each object receives paraneters returned with the expression (*itl++, *it2++ ... )
M/ Type *ptr = nanaged_menory_segnent.construct i t<MyType>("Nane")[count] (itl, it2...)

//'Tries to find a previously created object. If not present, allocates and constructs

//'an array of objects of type MyType (throwi ng version). Each object receives
//'paraneters returned with the expression (*itl++ *it2++ ... )

M/ Type *ptr = nanaged_nmenory_segnent.find_or_construct _it<MyType>("Nane")[count] (itl, it2...)

/1'Tries to find a previously created object. Returns a pointer to the object and the
//'count (if it is not an array, returns 1). |If not present, the returned pointer is 0
std::pair<MyType *,std::size_t> ret = managed_nenory_segnent. fi nd<MyType>("Nane")

/1! Destroys the created object, returns false if not present
bool destroyed = nanaged_nenory_segnent . destroy<MyType>("Nane")

/1! Destroys the created object via pointer
nmanaged_nenory_segnent . destroy_ptr(ptr)

All these functions have a non-throwing version, that isinvoked with an additional parameter std::nothrow. For example, for smple
object construction:

//VAl'l ocates and constructs an object of type MyType (no throw ng version)
MyType *ptr = managed_nenory_segnent.construct <MyType>("Nane", std::nothrow) (parl, par2...)

Anonymous instance construction

Sometimes, the user doesn't want to create class objects associated with a name. For this purpose, Boost.I nter process can create
anonymous objects in a managed memory segment. All named object construction functions are available to construct anonymous
objects. To allocate an anonymous objects, the user must use "boost::interprocess.:anonymous_instance" name instead of a normal
name:

MyType *ptr = nanaged_nenory_segnent.construct <MyType>(anonynous_i nstance) (parl, par2...);

// Ot her construct variants can al so be used (including non-throw ng ones)

//We can only destroy the anonynous object via pointer
managed_mnenory_segnent . destroy_ptr(ptr);

Find functions have no sense here, since anonymous objects have no name. We can only destroy the anonymous object via pointer.
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Unique instance construction

Sometimes, the user wants to emulate a singleton in a managed memory segment. Obviously, as the managed memory segment is
constructed at run-time, the user must construct and destroy this object explicitly. But how can the user be sure that the object isthe
only object of its type in the managed memory segment? This can be emulated using a named object and checking if it is present
before trying to create one, but all processes must agree in the object's name, that can also conflict with other existing names.

To solvethis, Boost.I nter process offers a™unique object” creation in amanaged memory segment. Only oneinstance of aclass can
be created in amanaged memory segment using this " unique object" service (you can create more named objects of thisclass, though)
so it makes easier the emulation of singleton-like objects across processes, for example, to design pooled, shared memory allocators.
The object can be searched using the type of the class as a key.

/'l Construct
MyType *ptr = nanaged_nmenory_segnent. construct <MyType>(uni que_i nstance) (parl, par2...);

/'l Find it
std::pair<MyType *,std::size_t> ret = managed_nenory_segmnent. fi nd<MyType>(uni que_i nst ance) ;

/1 Destroy it
nmanaged_nenory_segnent . dest r oy<MyType>(uni que_i nst ance) ;

/1 Other construct and find variants can al so be used (including non-throw ng ones)
/...

/1 W can al so destroy the unique object via pointer
My Type *ptr = nanaged_nenory_segnent.construct <MyType>(uni que_i nstance) (parl, par2...);
managed_shar ed_menory. destroy_ptr(ptr);

The find function obtains a pointer to the only object of type T that can be created using this "unique instance”" mechanism.

Synchronization guarantees

One of the features of named/unique all ocations/searches/destructions is that they are atomic. Named allocations use the recursive
synchronization scheme defined by theinternal mut ex_f ami | 'y typedef defined of the memory allocation algorithm template para-
meter (Menor yAl gori t hm. That is, the mutex type used to synchronize named/unique allocations is defined by the Menor yAl -
gorithm :mutex_famly::recursive_nmtex_type type For shared memory, and memory mapped file based managed segments
thisrecursive mutex isdefined asi nt er process_r ecur si ve_nut ex.

If two processes can call:
M/Type *ptr = nanaged_shared_menory. find_or_construct <MyType>("Nane")[count] (parl, par2...);

at the same time, but only one process will create the object and the other will obtain a pointer to the created object.

Raw allocation using al | ocat e() can be called aso safely while executing named/anonymous/unique allocations, just like when
programming a multithreaded application inserting an object in a mutex-protected map does not block other threads from calling
new[] while the map thread is searching the place where it has to insert the new object. The synchronization does happen once the
map finds the correct place and it has to allocate raw memory to construct the new value.

Thismeansthat if we are creating or searching for alot of named objects, we only block creation/searches from other processes but
we don't block another processif that processisinserting elements in a shared memory vector.

Index types for name/object mappings

As seen, managed memory segments, when creating named objects, store the name/object association in an index. The index is a
map with the name of the object as a key and a pointer to the object as the mapped type. The default specializations, man-
aged_shared_memory and wmanaged_shared_memory, use flat_map_index asthe index type.
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Each index hasits own characteristics, like search-time, insertion time, del etion time, memory use, and memory allocation patterns.
Boost.I nterprocess offers 3 index types right now:

» boost::interprocess.:flat_map_index flat_map_index: Based on boost::interprocess::flat_map, an ordered vector similar to Loki
library's AssocVector class, offers great search time and minimum memory use. But the vector must be reallocated when is full,
so all data must be copied to the new buffer. Ideal when insertions are mainly in initialization time and in run-time we just need
searches.

» boost::interprocess::map_index map_index: Based on boost::interprocess::map, a managed memory ready version of std::map.
Since it's a node based container, it has no reallocations, the tree must be just rebalanced sometimes. Offers equilibrated inser-
tion/deletion/search times with more overhead per node comparing to boost::interprocess:flat_map_index. ldeal when
searches/insertions/del etions are in random order.

 boost::interprocess::null_index null_index: Thisindex is for people using a managed memory segment just for raw memory
buffer allocations and they don't make use of named/unique allocations. This classisjust empty and saves some space and com-
pilation time. If you try to use named object creation with amanaged memory segment using thisindex, you will get acompilation
error.

As an example, if we want to define new managed shared memory class using boost::inter process.:map as the index type we just
must specify [boost::interprocess::map_index map_index] as atemplate parameter:

/1 This managed nenory segnent can allocate objects with:
/1 -> a wchar_t string as key
/'l -> boost::interprocess::rbtree best fit with process-shared nutexes
/1 as nenory allocation algorithm
/'l -> boost::interprocess::map<...> as the index to store nane/object nappings
/1
t ypedef boost::interprocess::basi c_nmanaged_shared _nenory
< wchar _t
boost::interprocess::rbtree _best fit<boost::interprocess::nutex famly, off0
set _ptr<void> >
boost: :interprocess:: map_i ndex
> ny_managed_shared_nenory;

Boost.I nterprocess plans to offer an unordered_map based index as soon as this container is included in Boost. If these indexes
are not enough for you, you can define your own index type. To know how to do this, go to Building custom indexes section.

Segment Manager

All Boost.I nter process managed memory segment classes construct in their respective memory segments (shared memory, memory
mapped files, heap memory...) some structuresto implement the memory management algorithm, named allocations, synchronization
objects... All these objects are encapsulated in a single object called segment manager. A managed memory mapped file and a
managed shared memory use the same segment manager to implement all managed memory segment features, due to the fact that
a segment manager is a class that manages a fixed size memory buffer. Since both shared memory or memory mapped files are
accessed though a mapped region, and a mapped region is afixed size memory buffer, a single ssgment manager class can manage
several managed memory segment types.

Some Boost.I nter process classes require a pointer to the segment manager in their constructors, and the segment manager can be
obtained from any managed memory segment using get _segnent _manager member:

managed_shar ed_nenory: : segment _manager *seg_manager =
managed_shm get _segnent _nanager () ;

Obtaining information about a constructed object

Once an object is constructed using const r uct <> function family, the programmer can obtain information about the object using
apointer to the object. The programmer can obtain the following information:

76

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Interprocess

» Name of the object: If it's a named instance, the name used in the construction function is returned, otherwise O is returned.
» Length of the object: Returns the number of elements of the object (1 if it'sasingle value, >=1 if it's an array).
» Thetype of construction: Whether the object was constructed using a named, unique or anonymous construction.

Here is an example showing this functionality:

#i ncl ude <boost/interprocess/ managed_shar ed_nenory. hpp>
#i ncl ude <cassert >
#i ncl ude <cstring>

class ny_cl ass

{

/...
H
int main()
{

usi ng namespace boost: :interprocess;

/I Renove shared menory on construction and destruction
struct shmrenove

{
shmrenmove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm remove(){ shared_menory_object::renmove("M/SharedMenory"); }
} remover;

managed_shar ed_menory nmanaged_shm(create_only, "M/SharedMenory", 10000*sizeof (std::size_t));

/1 Construct objects
my_cl ass *named_obj ect
my_cl ass *uni que_obj ect
ny_cl ass *anon_obj ect

managed_shm construct <ny_cl ass>("Cbj ect nane")[1]();
managed_shm const ruct <my_cl ass>(uni que_i nstance) [ 2] (
managed_shm construct <my_cl ass>(anonynous_i nst ance) |

)
310);

/1 Now test "get_instance_nanme" function.

assert (0 == std:: strcnp(nmanaged_shared_nenory: : get _i nst ance_nane(named_obj ect), "Object nane"));

assert (0 == std::strcnp(managed_shared_nenory: :get_instance_nane(uni que_obO
ject), typeid(ny_class).name()));
assert (0 == managed_shared_nenory: : get _i nstance_nanme(anon_obj ect));

/1 Now test "get_instance_type" function.

assert (named_type == managed_shared_menory: : get _i nstance_t ype(named_obj ect) ) ;
assert (uni que_t ype == managed_shared_mnenory: : get _i nstance_t ype(uni que_object));
assert (anonynous_type == nmanaged_shared_nenory: : get _i nstance_t ype(anon_object));

/1 Now test "get_instance_l ength" function.

assert (1 == nanaged_shared_nenory: : get_i nstance_| engt h( naned_obj ect)) ;
assert (2 == nanaged_shared_nenory: :get_instance_| engt h(uni que_object));
assert (3 == nanaged_shared_nenory: : get_i nstance_| engt h(anon_obj ect));

managed_shm destroy_ptr ( named_obj ect) ;
managed_shm dest roy_ptr (uni que_obj ect) ;
managed_shm destroy_pt r (anon_obj ect) ;
return O;

Executing an object function atomically

Sometimes the programmer must execute some code, and needs to execute it with the guarantee that no other process or thread will
create or destroy any named, unigque or anonymous object while executing the functor. A user might want to create several named

objects and initialize them, but those objects should be available for the rest of processes at once.
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To achieve this, the programmer can usethe at omi ¢_f unc() function offered by managed classes:

/1 This object function will create several named objects
create_several _objects_func func(/**/);

/ /Wil e executing the function, no other process wll be
//able to create or destroy objects
managed_mnenory. at oni c_func(func);

Note that at omi c_f unc does not prevent other processes from allocating raw memory or executing member functions for aready
constructed objects (e.g.: another process might be pushing elements into a vector placed in the segment). The atomic function only
blocks named, unique and anonymous creation, search and destruction (concurrent calls to construct<>, find<>,
find_or_construct <>, destroy<>...) from other processes.

Managed Memory Segment Advanced Features

Obtaining information about the managed segment

These functions are available to obtain information about the managed memory segments:

Obtain the size of the memory segment:
nmanaged_shm get _si ze();

Obtain the number of free bytes of the segment:
managed_shm get _free_nenory();

Clear to zero the free memory:
managed_shm zero_free_menory();

Know if all memory has been deallocated, fal se otherwise:
managed_shm al | _menory_deal | ocat ed() ;

Test internal structures of the managed segment. Returns true if no errors are detected:
managed_shm check_sanity();

Obtain the number of named and unique objects allocated in the segment:

nmanaged_shm get _num _named_obj ects();
nmanaged_shm get _num_uni que_obj ects();

Growing managed segments

Once amanaged segment i s created the managed segment can't be grown. Thelimitationisnot easily solvable: every process attached
to the managed segment would need to be stopped, notified of the new size, they would need to remap the managed segment and
continue working. Nearly impossible to achieve with a user-level library without the help of the operating system kernel.

On the other hand, Boost.I nter process offers off-line segment growing. What does this mean? That the segment can be grown if
no process has mapped the managed segment. If the application can find amoment where no processis attached it can grow or shrink
to fit the managed segment.
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Here we have an example showing how to grow and shrink to fit managed_shar ed_nenory:

#i ncl ude <boost/interprocess/ managed_shar ed_nenory. hpp>
#i ncl ude <boost/interprocess/ managed_napped_fil e. hpp>
#i ncl ude <cassert >

cl ass MWyd ass

{
/...
b
int main()
{
usi ng namespace boost: :interprocess;
/I Renove shared menory on construction and destruction
struct shmrenove
{
shmrenove() { shared_nenory_object::renove("M/SharedMenory"); }
~shm remove(){ shared_menory_object::renmove("M/SharedMenory"); }
} renover;
{
// Create a nanaged shared nenory
managed_shared_nenory shm(create_only, "M/SharedMenory", 1000);
/| Check size
assert (shm get _size() == 1000);
/I Construct a naned obj ect
MyCl ass *mycl ass = shm construct <My ass>("MC ass") ();
/1 The managed segnment is unmapped here
}
{
// Now that the segnent is not mapped grow it adding extra 500 bytes
nmanaged_shar ed_menory: : grow " MyShar edMenory", 500);
//Map it again
managed_shar ed_nmenory shm open_only, "M/SharedMenory");
/| Check size
assert (shm get _size() == 1500);
/1 Check "MyCd ass" is still there
MyCl ass *mnycl ass = shm find<Myd ass>("MWC ass").first;
assert(myclass !'= 0);
/1 The managed segnment is unmapped here
}
{
//Now mi nimze the size of the segnent
managed_shared_mnenory: :shrink_to_fit("M/SharedMenory");
//Map it again
managed_shar ed_menory shm open_only, "M/SharedMenory");
/| Check size
assert (shm get _size() < 1000);
/1 Check "MyCd ass" is still there
MyCl ass *mnycl ass = shm find<Myd ass>("MWC ass").first;
assert(myclass !'= 0);
/1 The managed segnment is unmapped here
}
return O;
}

managed_mapped_fi | e also offersasimilar function to grow or shrink_to_fit the managed file. Please, remember that no process
should bemodifying thefile/shared memory whilethe growing/shrinking processis perfor med. Otherwise, the managed segment
will be corrupted.
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Advanced index functions

As mentioned, the managed segment stores the information about named and unique objects in two indexes. Depending on the type
of those indexes, the index must reallocate some auxiliary structures when new named or unique allocations are made. For some
indexes, if the user knows how many named or unique objects are going to be created it's possible to preallocate some structures to
obtain much better performance. (If the index is an ordered vector it can preallocate memory to avoid reallocations. If the index is
ahash structure it can preallocate the bucket array).

Thefollowing functions reserve memory to make the subsequent all ocation of named or unique objects more efficient. These functions
areonly useful for pseudo-intrusive or non-nodeindexes (likef | at _map_i ndex, i unor der ed_set _i ndex). Thesefunctionshave
no effect with the default index (i set _i ndex) or other indexes (map_i ndex):

managed_shm reserve_naned_obj ect s(1000) ;
managed_shm reserve_uni que_obj ect s(1000) ;

managed_shm r eserve_naned_obj ect s(1000) ;
managed_shm r eserve_uni que_obj ect s( 1000) ;

Managed memory segments also offer the possibility to iterate through constructed named and unique objects for debugging purposes.
Caution: thisiteration isnot thread-safe so the user should make surethat no other thread is manipul ating named or unique indexes
(creating, erasing, reserving...) in the segment. Other operations not involving indexes can be concurrently executed (raw memory
allocation/deall ocations, for example).

Thefollowing functionsreturn constant iteratorsto the range of named and unique objects stored in the managed segment. Depending
on the index type, iterators might be invalidated after a named or unique creation/erasure/reserve operation:

t ypedef nanaged_shared_nenory: :const_nanmed_iterator const_naned_it;
const _naned_it named_beg = nmanaged_shm naned_begi n();
const _named_it named_end = nanaged_shm naned_end() ;

t ypedef nmanaged_shared_nenory: :const_uni que_iterator const_unique_it;
const _uni que_it uni que_beg = managed_shm uni que_begi n();
const _uni que_it uni que_end = managed_shm uni que_end() ;

for(; naned_beg != named_end; ++naned_beg){
/1A pointer to the name of the naned object
const managed_shared_nenory: : char_type *name = naned_beg- >nane();
/1 The length of the nane
std::size_t name_|l en = naned_beg->nane_| engt h();
/1A constant void pointer to the named object
const void *value = named_beg- >val ue();

}

for(; unique_beg != unique_end; ++unique_beg)
/1 The typeid(T).nane() of the unique object
const char *typeid_name = uni que_beg->nane() ;
/1 The length of the nane
std::size_t name_|l en = uni que_beg->nane_| ength();
/1 A constant void pointer to the unique object
const void *value = uni que_beg->val ue();

Allocating aligned memory portions

Sometimes it's interesting to be able to allocate aligned fragments of memory because of some hardware or software restrictions.
Sometimes, having aligned memory is afeature that can be used to improve several memory algorithms.
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Thisallocation issimilar to the previously shown raw memory allocation but it takes an additional parameter specifying the alignment.
Thereisarestriction for the alignment: the alignment must be power of two.

If auser wants to allocate many aligned blocks (for example aigned to 128 bytes), the size that minimizes the memory waste is a
value that'sis nearly amultiple of that alignment (for example 2* 128 - some bytes). The reason for thisisthat every memory alloc-
ation usually needs some additional metadatain the first bytes of the allocated buffer. If the user can know the value of "some bytes"
and if thefirst bytes of afree block of memory are used to fulfill the aligned allocation, the rest of the block can be left also aligned
and ready for the next aligned allocation. Note that requesting a size multiple of the alignment is not optimal because lefts the
next block of memory unaligned due to the needed metadata.

Oncethe programmer knows the size of the payload of every memory allocation, he can request asize that will be optimal to allocate
aligned chunks of memory maximizing both the size of the request and the possibilities of future aligned all ocations. Thisinformation
is stored in the PayloadPerAllocation constant of managed memory segments.

Hereisasmall example showing how aligned allocation is used:

#i ncl ude <boost/interprocess/ managed_shared_nenory. hpp>
#i ncl ude <cassert>

int main()

{

usi ng namespace boost: :interprocess;

/I Renove shared menory on construction and destruction
struct shmrenove
{
shmrenmove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm renmove(){ shared_menory_object::renmove("M/SharedMenory"); }
} remover;

/I Managed nmenory segnment that allocates portions of a shared nenory
//segment with the default managenent al gorithm
managed_shar ed_nenory managed_shm(create_only, "M/SharedMenory", 65536);

const std::size_t Alignment = 128;

/1 Allocate 100 bytes aligned to Alignnment from segnent, throw ng version
void *ptr = managed_shm al | ocate_al i gned( 100, Alignnent);

/| Check al i gnment
assert ((static_cast<char*>(ptr)-static_cast<char*>(0)) % Alignnent == 0);

/I Deal l ocate it
managed_shm deal | ocate(ptr);

/1 Non throw ng version
ptr = managed_shm al | ocate_al i gned( 100, Alignnent, std::nothrow);

/| Check al i gnment
assert ((static_cast<char*>(ptr)-static_cast<char*>(0)) % Alignnent == 0);

/I Deal l ocate it
managed_shm deal | ocate(ptr);

/11f we want to efficiently allocate aligned bl ocks of nenory
/1 use managed_shared_nenory: : Payl oadPer Al | ocati on val ue
assert (Ali gnnent > nanaged_shared_nenory: : Payl oadPer Al | ocati on);

/1 This allocation will maximze the size of the aligned nmenory
/1and will increase the possibility of finding nore aligned nenory
ptr = managed_shm al | ocat e_al i gned
(3*Alignnent - nanaged_shared_nenory: : Payl oadPer Al | ocation, Alignment);
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/] Check al i gnment
assert ((static_cast<char*>(ptr)-static_cast<char*>(0)) % Alignnent == 0);

/I Deal l ocate it
managed_shm deal | ocate(ptr);

return O,

Multiple allocation functions

‘@ Caution
Thisfeature is experimental, interface and ABI are unstable

If an application needs to allocate alot of memory buffers but it needs to deall ocate them independently, the application is normally
forced to loop calling al | ocat e() . Managed memory segments offer an alternative function to pack several alocationsin asingle
call obtaining memory buffers that:

« are packed contiguously in memory (which improves locality)
* can be independently deallocated.

Thisallocation method ismuch faster than callingal | ocat e() inaloop. The downsideisthat the segment must provide acontiguous
memory segment big enough to hold all the allocations. Managed memory segments offer thisfunctionality throughal | ocat e_many()
functions. There are 2 types of al | ocat e_many functions:

 Allocation of N buffers of memory with the same size.

 Allocation ot N buffers of memory, each one of different size.

/1VA | ocates n_elenents of el embytes bytes.
/11 Throws bad_alloc on failure. chain.size() is not increased on failure.
void all ocate_many(size_type el embytes, size type n_elenents, multiallocation_chain &chain);

/1VA | ocates n_elenents, each one of element_|engths[i]*sizeof el ement bytes.

/11 Throws bad_alloc on failure. chain.size() is not increased on failure.

voi d al |l ocate_nany(const size_type *el enent_| engths, size type n_elenents, size_ type sizeof elel
nment, nultiallocation_chain &chain);

/1VAllocates n_elenents of el embytes bytes.

/11 Non-throwi ng version. chain.size() is not increased on failure.

void allocate_many(std::nothrow t, size_ type elembytes, size type n_elenents, nultiallocald
tion_chain &chain);

/1VAl |l ocates n_el enents, each one of

/11element | engths[i]*sizeof el enent bytes.

/11 Non-throwi ng version. chain.size() is not increased on failure.

void allocate_many(std::nothrow t, const size type *elemsizes, size_type n_elel
nents, size_type sizeof _elenment, nmultiallocation_chain &chain);

//'Deal |l ocates all elenents contained in chain.

/11 Never throws.
voi d deal | ocate_many(nul tiallocation_chain &chain);

Hereisasmall example showing all this functionality:
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#i ncl ude <boost/i nterprocess/ nanaged_shar ed_nenory. hpp>

#i ncl ude <boost/interprocess/detail/nove. hpp> //boost:: nove
#i ncl ude <cassert>//assert

#i ncl ude <cstring>//std:: nenset

#i ncl ude <new> /'l std:: not hrow

#i ncl ude <vector> //std::vector

int main()
{
usi ng nanespace boost::interprocess;
typedef nmnaged_shared_menory::nultiallocation_chain multiallocation_chain;

/I Remove shared nenory on construction and destruction
struct shmrenove
{
shmrenove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
} renover;

managed_shar ed_nenory nmanaged_shmcreate_only, "M/Shar edMenory", 65536);

/1 Allocate 16 elenents of 100 bytes in a single call. Non-throw ng version.
mul tiall ocation_chain chain;
managed_shm al | ocat e_many(std:: nothrow, 100, 16, chain);

/I Check if the nenory allocation was successful
if(chain. enpty()) return 1;

/1A'l ocated buffers
std::vector<voi d*> all ocated_buffers;

/l1nitialize our data
whil e(!chain.enmpty()){
voi d *buf = chain. pop_front();
al | ocat ed_buf fers. push_back(buf);
/1 The iterator nmust be increnented before overwiting nenory
/I because otherwi se, the iterator is invalidated.
std:: nenset (buf, 0, 100);
}

/I Now deal | ocat e

while(!allocated buffers.enpty()){
nmanaged_shm deal | ocat e(al | ocat ed_buf fers. back());
al | ocat ed_buffers. pop_back();

}

/1 Allocate 10 buffers of different sizes in a single call. Throw ng version
managed_shared_nenory: : size_type sizes|[ 10];

for(std::size t i = 0; i < 10; ++i)

sizes[i] =1i*3;

managed_shm al | ocat e_many(si zes, 10, 1, chain);
managed_shm deal | ocat e_nmany(chai n) ;
return O;

Allocating N buffers of the same size improves the performance of pools and node containers (for example STL-like lists): when
inserting arange of forward iteratorsin aSTL-like list, the insertion function can detect the number of needed elements and allocate
inasingle call. The nodes still can be deallocated.

Allocating N buffers of different sizes can be used to speed up allocation in cases where several objects must always be alocated at
the same time but deallocated at different times. For example, a class might perform several initial alocations (some header datafor

83

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Interprocess

a network packet, for example) in its constructor but also allocations of buffers that might be reallocated in the future (the data to
be sent through the network). Instead of allocating all the dataindependently, the constructor might useal | ocat e_nmany() to speed
up theinitialization, but it till can deallocate and expand the memory of the variable size element.

Ingenerd, al | ocat e_many isuseful with large values of N. Overuse of al | ocat e_nany can increase the effective memory usage,
because it can't reuse existing non-contiguous memory fragments that might be available for some of the elements.

Expand in place memory allocation

When programming some data structures such as vectors, memory reall ocation becomes an important tool to improve performance.
Managed memory segments offer an advanced reall ocation function that offers:

» Forward expansion: An alocated buffer can be expanded so that the end of the buffer is moved further. New data can be written
between the old end and the new end.

» Backwards expansion: An allocated buffer can be expanded so that the beginning of the buffer is moved backwards. New data
can be written between the new beginning and the old beginning.

 Shrinking: An alocated buffer can be shrunk so that the end of the buffer is moved backwards. The memory between the new
end and the old end can be reused for future allocations.

The expansion can be combined with the allocation of a new buffer if the expansion fails obtaining a function with "expand, if fails
allocate a new buffer" semantics.

Apart from thisfeatures, the function alwaysreturnsthe real size of the allocated buffer, because many times, dueto alignment issues
theallocated buffer abit bigger than the requested size. Thus, the programmer can maximize the memory useusingal | ocat i on_com
mand.

Here is the declaration of the function:

enum boost : :interprocess::allocation_type

{
//Bitwise OR (|) conbinable val ues
boost: :interprocess::allocate_new =
boost: :interprocess:: expand_fwd =
boost: :interprocess:: expand_bwd =
boost: :interprocess::shrink_in_place =
boost: :interprocess::nothrow allocation =
b

t enpl at e<cl ass T>
std::pair<T *, bool >
al  ocati on_conmand( boost::interprocess::allocation_type conmand
std::size t limt_size
std::size_t preferred_size
std::size t &received_size
T *reuse_ptr = 0)

Preconditions for the function:

* |If the parameter command containsthevalueboost : : i nt er process: : shri nk_i n_pl ace it can't contain any of these values:
boost: :interprocess::expand_fwd, boost: :interprocess:: expand_bwd.

* If the parameter command contains boost : : i nt er process: : expand_fwd or boost : : i nt er process: : expand_bwd, the
parameter r euse_pt r must be non-null and returned by a previous allocation function.

* If the parameter command containsthe valueboost : : i nt er process: : shri nk_i n_pl ace, the parameter | i mi t _si ze must
be equal or greater than the parameter pr ef erred_si ze.
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« If theparameter command containsany of thesevalues: boost : : i nt er process: : expand_fwd or boost : : i nt er process: : ex-
pand_bwd, the parameter | i mi t _si ze must be equal or less than the parameter pr ef er red_si ze.

Which arethe effects of thisfunction:

* If the parameter command containsthe value boost : : i nt er process: : shri nk_i n_pl ace, thefunction will try to reduce the
size of the memory block referenced by pointer r euse_pt r tothevalue pr ef er r ed_si ze moving only the end of the block. If
it's not possible, it will try to reduce the size of the memory block as much as possible as long as this resultsin si ze(p) <=
limt_size.Successisreported only if thisresultsinpref erred_si ze <= size(p) andsi ze(p) <= linit_size.

e If the parameter command only contains the value boost: :interprocess::expand_fwd (with optional additional
boost: :interprocess: :nothrow all ocati on), the allocator will try to increase the size of the memory block referenced
by pointer reuse moving only the end of the block to the value pr ef er red_si ze. If it's not possible, it will try to increase the
size of the memory block as much as possible as long as thisresultsinsi ze(p) >= 1init_size. Successisreported only if
thisresultsinl i mit _si ze <= size(p).

» If the parameter command only contains the value boost: :interprocess::expand_bwd (with optional additional
boost: :interprocess::nothrow all ocati on), the alocator will try to increase the size of the memory block referenced
by pointer r euse_pt r only moving the start of the block to a returned new position new_pt r . If it's not possible, it will try to
move the start of the block as much as possible aslong asthisresultsinsi ze(new ptr) >= limt_size. Successisreported
only if thisresultsinl i mi t _si ze <= size(new ptr).

» If the parameter conmand only contains the value boost: :interprocess::allocate_new (with optional additional
boost: :interprocess::nothrow all ocati on), theallocator will try to allocate memory for pr ef er r ed_si ze objects. If
it's not possible it will try to allocate memory for at least | i i t _si ze objects.

« If the parameter command only contains a combination of boost : : i nt er process: : expand_fwd and boost : : i nt er pr o-
cess: :al | ocat e_new, (with optional additional boost : : i nt er process: : not hrow_al | ocat i on) theallocator will try first
the forward expansion. If thisfalls, it would try a new alocation.

* If the parameter conmand only contains a combination of boost : : i nt er process: : expand_bwd and boost : : i nt er pr o-
cess: : al | ocat e_new(withoptional additional boost : : i nt er process: : not hr ow_al | ocat i on), theallocator will try first
to obtain pr ef er r ed_si ze objects using both methods if necessary. If thisfails, it will try to obtain| i mi t _si ze objects using
both methods if necessary.

* If the parameter command only contains a combination of boost : : i nt er process: : expand_f wd and boost : : i nt er pr o-
cess: : expand_bwd (with optional additional boost : : i nt er process: : not hrow_al | ocat i on), the allocator will try first
forward expansion. If thisfailsit will try to obtain preferred_size objects using backwards expansion or a combination of forward
and backwards expansion. If thisfails, it will try to obtain| i mi t _si ze objects using both methods if necessary.

e If the parameter command only contains a combination of allocation new, boost: :interprocess:: expand_fwd and
boost: :interprocess: : expand_bwd, (with optional additional boost : : i nt er process: : not hrow al | ocat i on) thea-
locator will try first forward expansion. If this fails it will try to obtain preferred size objects using new allocation, backwards
expansion or a combination of forward and backwards expansion. If thisfails, it will try to obtainl i m t _si ze objectsusing the
same methods.

» Theallocator alwayswritesthe size or the expanded/all ocated/shrunk memory block inr ecei ved_si ze. Onfailurethe alocator
writesinrecei ved_si ze apossibly successful | i mi t _si ze parameter for anew call.

Throws an exception if two conditions are met:

e Theallocator is unable to allocate/expand/shrink the memory or thereis an error in preconditions
» The parameter command does not contain boost : : i nt er process: : not hrow_al | ocat i on.
Thisfunction returns:

» Theaddress of the allocated memory or the new address of the expanded memory as the first member of the pair. If the parameter
command contains boost : : i nt er process: : not hrow_al | ocat i on the first member will be O if the allocation/expansion
fails or thereis an error in preconditions.
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» The second member of the pair will be falseif the memory has been allocated, true if the memory has been expanded. If the first
member is 0, the second member has an undefined value.

Notes:
* |If the user chooses char as template argument the returned buffer will be suitably aligned to hold any type.

« If the user chooseschar astemplate argument and a backwards expansion is performed, although properly aligned, the returned
buffer might not be suitable because the distance between the new beginning and the old beginning might not multiple of the type
the user wants to construct, since due to internal restrictions the expansion can be dightly bigger than the requested bytes. When
performing backwar ds expansion, if you have already constructed objectsin the old buffer, make sureto specify correctly
thetype.

Hereisasmall example that showsthe use of al | ocat i on_command:

#i ncl ude <boost/i nterprocess/ managed_shar ed_menory. hpp>
#i ncl ude <cassert>

int main()
{

usi ng nanmespace boost: :interprocess;

/I Renove shared menory on construction and destruction
struct shmrenove

{
shmremove() { shared_nenory_object::renmove("M/SharedMenory"); }
~shm remove(){ shared_nenory_object::renmove(" M/ SharedMVenory"); }
} remover;

/I Managed nmenory segment that allocates portions of a shared nenory
/1segment with the default managenent al gorithm
managed_shar ed_nenory nanaged_shmcreate_only, "MSharedMenory", 10000*sizeof (std::size_t));

/1A'l ocate at |east 100 bytes, 1000 bytes if possible
managed_shared_nenory: : size_type mn_size = 100, preferred_size = 1000;
managed_shared_nenory: : si ze_type recei ved_si ze;
std::size_t *ptr = managed_shm al | ocati on_command<std: : si ze_t >
(boost: :interprocess::allocate_new, mn_size, preferred_size, received_size).first;

/I Recei ved size must be bigger than m n_size
assert(received_size >= mn_size);

/1 Get free nenory
managed_shared_nenory: :si ze_type free_nenory_after_all ocati on = nanaged_shm get _free_nenory();

/I Now wite the data
for(std::size_t i = 0; i < received_size; ++i) ptr[i] =1i;

/I Now try to triplicate the buffer. W won't admit an expansion
/11 ower to the double of the original buffer.
/1 This "shoul d" be successful since no other class is allocating
/I menory fromthe segnent
managed_shared_nenory: : si ze_type expanded_si ze;
std::pair<std::size_t *, bool> ret = nmanaged_shm al |l ocati on_commuand
(boost: :interprocess::expand_fwd, received_size*2, received_size*3, expanded_size, ptr);

/1 Check invariants

assert(ret.second == true);
assert(ret.first == ptr);

assert (expanded_si ze >= received_size*2);

/1 Get free nenory and conpare
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managed_shared_nenory: :size_type free_nenory_after_expansi on = managed_shm get _free_nenory();
assert (free_nenory_after_expansion < free_nmenory_after_allocation);

/IWite new val ues
for(std::size_t i = received_size; i < expanded_size; ++i) ptr[i] =1i;

/1 Try to shrink approximately to mn_size, but the new size
//shoul d be smaller than m n_size*2.
/1 This "shoul d" be successful since no other class is allocating
/I menmory from the segnent
managed_shared_nenory: : size_type shrunk_si ze;
ret = managed_shm al | ocati on_conmmand
(boost::interprocess::shrink_in_place, mn_size*2, mn_size, shrunk_size, ptr);

/1 Check invariants
assert(ret.second == true);
assert(ret.first == ptr);

assert (shrunk_size <= min_size*2);
assert (shrunk_size >= mn_size);

/1 Get free menory and conpare
managed_shared_nenory: :size_type free_nenory_after_shrinking = managed_shm get _free_nenory();
assert (free_nenory_after_shrinking > free_menory_after_expansion);

/I Deal |l ocate the buffer
managed_shm deal | ocate(ptr);
return O;

al | ocat i on_command isavery powerful function that canlead to important performancegains. It's specially useful when program-
ming vector-like data structures where the programmer can minimize both the number of allocation requests and the memory waste.

Opening managed shared memory and mapped files with Copy On Write or
Read Only modes

When mapping a memory segment based on shared memory or files, there is an option to open them using open_copy_on_write
option. This option is similar to open_onl y but every change the programmer does with this managed segment is kept private to
this process and is not trandlated to the underlying device (shared memory or file).

The underlying shared memory or file is opened as read-only so several processes can share an initial managed segment and make
private changes to it. If many processes open a managed segment in copy on write mode and not modified pages from the managed
segment will be shared between all those processes, with considerable memory savings.

Opening managed shared memory and mapped files with open_read_only maps the underlying device in memory with read-only
attributes. This means that any attempt to write that memory, either creating objects or locking any mutex might result in an page-
fault error (and thus, program termination) from the OS. Read-only mode opens the underlying device (shared memory, file...) in
read-only mode and can result in considerable memory savingsif several processes just want to process amanaged memory segment
without modifying it. Read-only mode operations are limited:

» Read-only mode must be used only from managed classes. If the programmer obtains the segment manager and tries to use it
directly it might result in an access violation. The reason for thisis that the segment manager is placed in the underlying device
and does not nothing about the mode it's been mapped in memory.

» Only const member functions from managed segments should be used.
» Additionally, thef i nd<> member function avoids using internal locks and can be used to look for named and unique objects.

Here is an example that shows the use of these two open modes:
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#i ncl ude <boost/i nterprocess/ nanaged_mapped_fil e. hpp>
#include <fstream> //std::fstream
#include <iterator>//std::distance

int main()
{

usi ng nanespace boost: :interprocess;

/I Define file nanes
const char *ManagedFil e
const char *ManagedFil e2

"MyManagedFi | e";
"MyManagedFi | e2";

/1 Try to erase any previous nmanaged segnment with the sane nane
file_mapping::renove( ManagedFil e);

file_mapping::renmove( ManagedFil e2) ;

renove_file_on_destroy destroyer1( ManagedFile);
renove_file_on_destroy destroyer2( ManagedFil e2);

{
/1 Create an naned integer in a managed napped file
nmanaged_mapped_fil e managed_fil e(create_only, MnagedFile, 65536);
managed_file. construct<int>("M/Int")(0u);

// Now create a copy on wite version
nmanaged_napped_fil e managed_fil e_cow open_copy_on_wite, MnagedFile);

/I Erase the int and create a new one

i f(!managed_file_cow destroy<int>("M/Int"))
throw int(0);

nmanaged_file_cow construct<int>("M/Int2");

/I Check changes
i f(managed _file_cow find<int>("M/Int").first & !managed_file_cow find<int>("M/Int2").first)
throw int(0);

/1 Check the original is intact
i f(!managed file. find<int>("MyInt").first & managed_file.find<int>("M/Int2").first)
throw int(0);

{ //Dunmp the nodified copy on wite segnent to a file
std::fstreamfil e(ManagedFil e2, std::ios_base::out | std::ios_base::binary);
if(!'file)
throw int(0);
file.wite(static_cast<const char *>(nanaged_file_cow get_address()), (std::streansize)nanld
aged_fil e_cow get_size());

}

/1 Now open the nodified file and test changes
nmanaged_napped_fil e managed_fil e_cow2(open_only, MnagedFil e2);
i f(managed_file_cow2. find<int>("MWInt").first & !nmanaged_file_cow2.find<int>("MU0O
Int2"). first)
throw int(0);
}
{
/I Now create a read-only version
managed_nmapped_fil e managed_fil e_ro(open_read_only, ManagedFile);

/1 Check the original is intact
if(!managed file_ro.find<int>("M/Int").first & managed_file_ro.find<int>("M/Int2").first)
throw int(0);

|/ Check the nunber of named objects using the iterators
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i f(std::distance(nmanaged_file_ro.naned_begin(), nmanaged_file_ro.naned_end())
std:: di stance(nmanaged_fil e_ro. uni que_begin(), managed_file_ro.uni que_end())
throw int(0);

}

return O;

Managed Heap Memory And Managed External Buffer

Boost.| nter processoffers managed shared memory between processesusing managed_shar ed_nenor y or ranaged_napped_fi |l e.
Two processes just map the same the memory mappable resource and read from and write to that object.

Many times, we don't want to use that shared memory approach and we prefer to send serialized data through network, local socket
or message queues. Serialization can be done through Boost.Serialization or similar library. However, if two processes share the
same ABI (application binary interface), we could use the same object and container construction capabilities of man-
aged_shar ed_nmenory or managed_heap_nenory to build all the information in a single buffer that will be sent, for example,
though message queues. The receiver would just copy the data to a local buffer, and it could read or modify it directly without
deserializing the data . This approach can be much more efficient that a complex serialization mechanism.

Applications for Boost.I nter process services using non-shared memory buffers:
 Create and use STL compatible containers and allocators, in systems where dynamic memory is not recommendable.
* Build complex, easily serializable databases in a single buffer:
* To share data between threads
 To save and load information from/to files.
» Duplicate information (containers, allocators, etc...) just copying the contents of one buffer to another one.
» Send complex information and objects/databases using serial/inter-process/network communications.

To help with this management, Boost.I nter process provides two useful classes, basi c_nmanaged_heap_nmenory andbasi ¢_man-
aged_ext ernal _buffer:

Managed External Buffer: Constructing all Boost.Interprocess objects in a
user provided buffer

Sometimes, the user wants to create simple objects, STL compatible containers, STL compatible strings and more, al in asingle
buffer. This buffer could be a big static buffer, a memory-mapped auxiliary device or any other user buffer.

Thiswould allow an easy serialization and we-l| just need to copy the buffer to duplicate all the objects created in the original buffer,
including complex objects like maps, lists.... Boost.I nter process offers managed memory segment classes to handle user provided
buffers that allow the same functionality as shared memory classes:

89

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Interprocess

/I Naned obj ect creation managed nenory segnent
/1A'l objects are constructed in a user provided buffer

tenplate <
cl ass Char Type,
cl ass MenmoryAl gorithm
t enpl at e<cl ass I ndexConfi g> cl ass | ndexType
>

cl ass basi c_managed_ext ernal _buffer;

/I Naned obj ect creation managed nenory segnent
/1A'l objects are constructed in a user provided buffer
/1 Nanes are c-strings,
/1 Def ault menory nanagenent al gorithm
/1 (rbtree_best _fit with no nutexes and rel ative pointers)
/1 Nane- obj ect mappings are stored in the default index type (flat_nap)
t ypedef basi c_nmanaged_external _buffer <
char,
rbtree_best fit<null _nutex_ famly, offset_ptr<void> >,
flat _map_i ndex
> npanaged_external _buffer;

/I Naned obj ect creation managed nenory segnent
/1A'l objects are constructed in a user provided buffer
/1 Nanes are wi de-strings,
/1 Def ault menory nanagenent al gorithm
/1 (rbtree_best _fit with no nutexes and rel ative pointers)
/1 Nane- obj ect mappings are stored in the default index type (flat_nap)
t ypedef basi c_managed_ext ernal _buffer<
wchar _t,
rbtree_best fit<null _nutex_famly, offset_ptr<void> >,
flat _map_i ndex
> wmanaged_ext ernal _buffer;

To use a managed external buffer, you must include the following header:
#i ncl ude <boost/i nterprocess/ nanaged_ext ernal _buffer. hpp>

Let's see an example of the use of managed _external _buffer:
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#i ncl ude <boost/i nterprocess/ nanaged_external _buffer. hpp>
#i ncl ude <boost/interprocess/allocators/allocator. hpp>

#i ncl ude <boost/interprocess/containers/list.hpp>

#i ncl ude <cstring>

#i ncl ude <boost/al i gned_storage. hpp>

int main()
{

usi ng nanespace boost: :interprocess;

//Create the static nmenory who will store all objects
const int nensize = 65536;

static boost::aligned_storage<nensize>::type static_buffer;

/1 This managed nenory will construct objects associated with

/la wide string in the static buffer

wnanaged_ext ernal _buffer objects_in_static_nenory
(create_only, &static_buffer, nensize);

/1 W optimze resources to create 100 naned objects in the static buffer
objects_in_static_nenory. reserve_nanmed_objects(100);

/1 Alias an integer node allocator type

/1 This allocator will allocate nenory inside the static buffer

typedef allocator<int, wranaged_external _buffer::segnment _manager >
al l ocator _t;

/I Alias a STL conpatible list to be constructed in the static buffer
typedef list<int, allocator_t> MyBuf f er Li st ;

/1 The list nmust be initialized with the allocator

/1A'l objects created with objects_in_static_nmenory wll

/1be stored in the static_buffer!

MyBufferList *list = objects_in_static_nenory. construct<MyBufferList>(L"M/List")
(objects_in_static_nenory. get_segnent _nanager());

/1 Since the allocation algorithmfrom wranaged_external _buffer uses relative

/I pointers and all the pointers constructed int the static nenory point

//to objects in the sane segnent, we can create another static buffer

//fromthe first one and duplicate all the data.

static boost::aligned_storage<nensize>::type static_buffer2;

std:: nencpy(&static_buffer2, &static_buffer, nensize);

/1 Now open the duplicated nanaged nmenory passing the nenory as argunent
wnanaged_ext ernal _buffer objects_in_static_nenory2
(open_only, &static_buffer2, nmensize);

/1 Check that "MyList" has been duplicated in the second buffer
if(lobjects_in_static_nmenory2.find<MyBufferList>(L"MList").first)
return 1;

/I Destroy the lists fromthe static buffers
objects_in_static_nenory. destroy<MyBufferList>(L"MList");
objects_in_static_nenory2. destroy<MyBufferList>(L"MList");
return O;

Boost.I nterprocess STL compatible allocators can also be used to place STL compatible containersin the user segment.

basi c_managed_ext er nal _buf f er can be also useful to build small databases for embedded systems limiting the size of the
used memory to a predefined memory chunk, instead of Ietting the database fragment the heap memory.
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Managed Heap Memory: Boost.Interprocess machinery in heap memory

The use of heap memory (new/delete) to obtain a buffer where the user wants to store all his data is very common, so Boost.I nter-
process provides some specialized classes that work exclusively with heap memory.

These are the classes:

/I Naned obj ect creation managed nenory segment
/1A'l objects are constructed in a single buffer allocated via new]
tenplate <
cl ass Char Type,
cl ass MenoryAl gorithm
tenpl at e<cl ass | ndexConfi g> cl ass | ndexType
>

cl ass basi c_nmanaged_heap_nenory;

/I Naned obj ect creation managed nenory segment
/1A'l objects are constructed in a single buffer allocated via new]
/1 Nanmes are c-strings,
/1 Def ault menory nmanagenent al gorithm
/1 (rbtree_best _fit with no nutexes and rel ative pointers)
/1 Nane- obj ect mappings are stored in the default index type (flat_nap)
t ypedef basi c_managed_heap_nenory <
char,
rbtree_best_fit<null _nutex_fam|ly>,
flat_map_i ndex
> nanaged_heap_nenory;

/I Naned obj ect creation managed nenory segment
/1A'l objects are constructed in a single buffer allocated via new]
/1 Nanes are wide-strings,
/1 Def ault menory nmanagenent al gorithm
/1 (rbtree_best _fit with no nutexes and rel ative pointers)
/1 Nane- obj ect mappings are stored in the default index type (flat_nap)
t ypedef basi c_managed_heap_nenory<
wchar _t,
rbtree_best_fit<null _nutex_fam|ly>,
flat_map_i ndex
> wmranaged_heap_nenory;

To use a managed heap memory, you must include the following header:

#i ncl ude <boost/interprocess/ managed_heap_nenory. hpp>

Theuseisexactly thesameasbasi c_nmanaged_ext er nal _buf f er , except that memory iscreated by the managed memory segment
itself using dynamic (new/delete) memory.

basic managed heap _memory also offers a grow(std: :size_t extra_bytes) function that tries to resize internal heap
memory so that we have room for more objects. But be careful, if memory is reallocated, the old buffer will be copied into the new
one so al the objects will be binary-copied to the new buffer. To be able to use this function, all pointers constructed in the heap
buffer that point to objectsin the heap buffer must be relative pointers (for exampleof f set _pt r ). Otherwise, theresult is undefined.
Hereisan example:
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#i ncl ude <boost/interprocess/containers/list.hpp>

#i ncl ude <boost/i nterprocess/ nanaged_heap_nenory. hpp>
#i ncl ude <boost/interprocess/allocators/allocator. hpp>
#i ncl ude <cst ddef >

usi ng nanespace boost::interprocess
typedef list<int, allocator<int, nanaged_heap_nenory::segnment _nanager> >

MyLi st ;
int main ()
{
/IVWe will create a buffer of 1000 bytes to store a l|ist
managed_heap_nenory heap_nenory(1000)
MyList * nylist = heap_nenory. construct <MyLi st>("M/List")
(heap_nenory. get _segnent _nanager());
[/ Obtain handle, that identifies the list in the buffer
managed_heap_nenory: : handl e_t |ist_handl e = heap_nenory. get _handl e_from address(nylist)
[IFill list until there is no nore nmenory in the buffer
try{
while(l) {
nylist->insert(nylist->begin(), 0);
}
}
catch(const bad_alloc &){
/[l menory is ful
}
//Let's obtain the size of the |ist
MyLi st::size_type old_size = nylist->size()
/1 To make the list bigger, let's increase the heap buffer
//in 1000 bytes nore.
heap_menory. grow( 1000) ;
/11f menory has been reallocated, the old pointer is invalid, so
/1 use previously obtained handle to find the new pointer.
nmylist = static_cast<MyList *>
(heap_nenory. get _address_from handl e(li st_handle));
[IFill list until there is no nore nmenory in the buffer
try{
while(l) {
nylist->insert(nylist->begin(), 0);
}
}
catch(const bad_alloc &){
/[l menory is ful
}
//Let's obtain the new size of the |ist
MyLi st::size_type new size = nylist->size();
assert (new_size > ol d_size);
/1 Destroy list
heap_nenory. destroy_ptr(nylist)
return O;
}
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Differences between managed memory segments

All managed memory segments have similar capabilities (memory allocation inside the memory segment, named object construction...),
but thereare someremarkabl e differences between managed _shared_memory, managed mapped_fileand managed_heap_memory,
managed_external_file.

» Default specializations of managed shared memory and mapped file use process-shared mutexes. Heap memory and external
buffer have no internal synchronization by default. The cause isthat the first two are thought to be shared between processes (al-
though memory mapped files could be used just to obtain a persistent object data-base for a process) wheresas the last two are
thought to be used inside one process to construct a serialized named object data-base that can be sent though serial interprocess
communications (like message queues, localhost network...).

» Thefirst two create a system-global object (a shared memory object or afile) shared by several processes, whereas the last two
are objects that don't create system-wide resources.

Example: Serializing a database through the message queue

To seethe utility of managed heap memory and managed external buffer classes, the foll owing example shows how a message queue
can be used to serialize a whole database constructed in a memory buffer using Boost.| nter process, send the database through a
message queue and duplicated in another buffer:

/1 This test creates a in nenory data-base using Interprocess nachinery and
/lserializes it through a nmessage queue. Then rebuilds the data-base in
/lanot her buffer and checks it against the original data-base
bool test_serialize_db()
{
/| Typedef data to create a Interprocess nap
typedef std::pair<const std::size_t, std::size_t> MPair
typedef std::less<std::size_t> M/Less;
typedef node_al | ocat or<MyPai r, nmnaged_ext ernal _buffer::segnent _nmanager >
node_al | ocator _t;
typedef nmap<std::size_t,
std::size_t,
std:: |l ess<std::size_t>,
node_al | ocator _t>
M/Map;

/1 Some constants
const std::size_t BufferSize
const std::size_t MaxMsgSi ze

= 65536;

= 100;

/1 Al'locate a nenory buffer to hold the destiny database using vector<char>
std::vector<char> buffer_destiny(BufferSize, 0);

nmessage_queue: : renpve(test::get_process_id_nane());
{
// Create the nessage- queues
nessage_queue nyl(create_only, test::get_process_id nanme(), 1, MaxMsgSi ze);

/1 Open previously created nessage-queue simul ating other process
nessage_queue ny2(open_only, test::get_process_id_nane());

/1 A managed heap nenory to create the origin database
nmanaged_heap_nenory db_ori gi n(buffer_destiny.size());

/1 Construct the map in the first buffer
MMap *mapl = db_ori gin. construct <MyMap>(" M/Map")
(MyLess(),
db_origin. get _segnment _nmanager());
i f(!mapl)
return fal se;
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[TFi1T mapl until is full

try{
std::size_t i = 0;
while(1){
(*mapl)[i] =i;
++i ;
}
}

catch(boost::interprocess::bad_alloc & {}

//Data control data sending through the nessage queue
std::size_t sent = 0;

nessage_queue: : si ze_type recvd = 0;

nessage_queue: : si ze_type total _recvd = 0;

unsigned int priority;

/1 Send whole first buffer through the ngl, read it
//through ng2 to the second buffer
while(1){
/1Send a fragnent of bufferl through ngl
std::size_t bytes_to_send = MaxMsgSi ze < (db_origin.get_size() - sent) ?
MaxMsgSi ze : (db_origin.get_size() - sent)
ngl. send( &static_cast<char*>(db_origin.get_address())[sent]
bytes_to_send
0);
sent += bytes_to_send
/I Receive the fragnent through ng2 to buffer_destiny
ng2. recei ve( &buffer_destiny[total recvd]
Buf ferSize - recvd
recvd
priority);
total _recvd += recvd;

/] Check if we have received all the buffer
if(total _recvd == BufferSize){
br eak;
}
}

/1 The buffer will contain a copy of the original database
//so let's interpret the buffer with nmanaged_external _buffer
nmanaged_ext ernal _buffer db_desti ny(open_only, &buffer_destiny[0], BufferSize)

/lLet's find the map
std:: pai r<MyMap *, managed_external _buffer::size_type>ret = db_destiny.find<M/Map>("MMap")
MWMap *map2 = ret.first;

/] Check if we have found it
i f(!map2){

return false
}

//Check if it is a single variable (not an array)
if(ret.second !'= 1){
return fal se

}

/I Now |l et's conpare size

i f(mapl->size() != map2->size()){
return fal se

}
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/I Now let's conpare all db val ues
MyMap: : si ze_type num el ements = mapl- >size();
for(std::size_t i = 0; i < numelenments; ++i){
if((*mapl)[i] '= (“map2)[i]){
return fal se;
}

}

/1 Destroy maps from db-s

db_origin.destroy_ptr(mapl);

db_destiny. destroy_ptr(mp2);
}

nmessage_queue: : renpve(test::get_process_id_nane());

return true;
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Allocators, containers and memory allocation al-
gorithms

Introduction to Interprocess allocators

As seen, Boost.I nterprocess offers raw memory allocation and object construction using managed memory segments (managed
shared memory, managed mapped files...) and one of the first user requests is the use of containers in managed shared memories.
To achievethis, Boost.| nter process makes use of managed memory segment's memory allocation algorithmsto build several memory
allocation schemes, including general purpose and node allocators.

Boost.I nterprocess STL compatible allocators are configurable via template parameters. Allocators define their poi nt er typedef
based on the voi d_poi nter typedef of the segment manager passed as template argument. When this segment _nman-
ager : : voi d_poi nter isarelative pointer, (for example, of f set _pt r <voi d>) the user can place these allocators in memory
mapped in different base addresses in several processes.

Properties of Boost.Interprocess allocators

Container allocators are normally default-constructible because the are stateless. std::allocator and Boost.Pool's
boost : : pool _al | ocat or /boost : : f ast _pool _al | ocat or are examples of default-constructible allocators.

On the other hand, Boost.| nter process allocators need to allocate memory from a concrete memory segment and not from a system-
wide memory source (like the heap). Boost.I nter process alocators are stateful, which means that they must be configured to tell
them where the shared memory or the memory mapped file is.

This information is transmitted at compile-time and run-time: The allocators receive a template parameter defining the type of the
segment manager and their constructor receive a pointer to the ssgment manager of the managed memory segment where the user
wants to allocate the values.

Boost.I nter process allocators have no default-constr uctor sand containers must be explicitly initialized with a configured allocator:

/1 The allocators nmust be tenplatized with the segnent nanager type
t ypedef any_interprocess_all ocator
<int, managed_shared_nenory: :segnent _rmanager, ...> Allocator;

/1 The allocator mnmust be constructed with a pointer to the segnent manager
Al l ocator alloc_instance (segnent.get_segment _manager(), ...);

// Containers nmust be initialized with a configured allocator
typedef ny_list<int, Alocator> MylntlList;
Myl ntList nylist(alloc_inst);

//This would lead to a conpilation error, because
//the allocator has no default constructor
/1 Myl ntList nmylist;

Boost.I nterprocess allocators also have aget _segnent _manager () function that returns the underlying segment manager that
they have received in the constructor:

Al l ocator::segnent_nanager s = alloc_instance. get_segnent _nanager () ;
Anot her Type *a = s->construct <Anot her Type>(anonynous_i nstance) (/ *Paraneters*/);

Swapping Boost.Interprocess allocators

When swapping STL containers, there is an active discussion on what to do with the allocators. Some STL implementations, for
example Dinkumware from Visual .NET 2003, perform a deep swap of the whole container through a temporary when allocators
are not equal. The proposed resolution to container swapping is that allocators should be swapped in a non-throwing way.
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Unfortunately, this approach is not valid with shared memory. Using heap allocators, if Groupl of node allocators share a common
segregated storage, and Group2 share another common segregated storage, asimple pointer swapping is needed to swap an all ocator
of Groupl and another allocator of Group2. But when the user wants to swap two shared memory allocators, each one placed in a
different shared memory segment, thisis not possible. As generally shared memory is mapped in different addressesin each process,
apointer placed in one segment can't point to any object placed in other shared memory segment, since in each process, the distance
between the segments is different. However, if both shared memory allocators are in the same segment, a non-throwing swap is
possible, just like heap allocators.

Until a final resolution is achieved. Boost.I nter process allocators implement a non-throwing swap function that swaps internal
pointers. If an alocator placed in a shared memory segment is swapped with other placed in a different shared memory segment,
the result is undefined. But a crash is quite sure.

allocator: A general purpose allocator for managed memory segments

The al | ocat or class defines an alocator class that uses the managed memory segment's algorithm to allocate and deallocate
memory. This is achieved through the segment manager of the managed memory segment. This allocator is the equivalent for
managed memory segments of the standard st d: : al | ocat or . al | ocat or istemplatized with the allocated type, and the segment
manager.

Equality: Two al | ocat or instances constructed with the same segment manager compare equal. If an instance is created using
copy constructor, that instance compares equal with the original one.

Allocation thread-safety: Allocation and deallocation are implemented as calls to the segment manager's all ocation function so the
allocator offers the same thread-safety as the segment manager.

Touseal | ocat or you must include the following header:

#i ncl ude <boost/interprocess/allocators/allocator. hpp>
al | ocat or hasthe following declaration:

nanespace boost {
namespace i nterprocess {

tenpl ate<class T, class Segnent Manager >
cl ass all ocator;

} I/ /nanmespace interprocess {
} I/ nanmespace boost {

Theallocator just provides the needed typedefs and forwards all allocation and deallocation requests to the segment manager passed
in the constructor, just likest d: : al | ocat or forwardsthe requeststo oper at or new].

Using al | ocat or isstraightforward:
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#i ncl ude <boost/i nterprocess/ nanaged_shar ed_nenory. hpp>
#i ncl ude <boost/interprocess/allocators/allocator. hpp>
#i ncl ude <cassert>

usi ng nanmespace boost: :interprocess;

int main ()
{

/I Renobve shared nmenory on construction and destruction
struct shmrenove

{

shm renove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
} remover;

/| Create shared nmenory

managed_shar ed_nenory segnment (create_only,
"MyShar edMenory", //segnment nane
65536) ;

/I Create an allocator that allocates ints fromthe managed segnent
al l ocator<i nt, managed_shared_nenory: : segnent _nanager >
al | ocat or _i nst ance(segnent . get _segnent _nmanager());

/I Copy constructed allocator is equal

al l ocator<int, managed_shared_nenory: : segnent _nanager >
al | ocat or _i nstance2(al | ocator _i nstance);

assert(al locator_instance2 == all ocator_instance);

/I Al'l ocate and deal | ocate nmenory for 100 ints
al | ocator _i nstance?2. deal | ocate(al | ocator_i nstance. al | ocate(100), 100);

return O;

Segregated storage node allocators

Variable size memory algorithms waste some space in management information for each allocation. Sometimes, usually for small
objects, this is not acceptable. Memory algorithms can also fragment the managed memory segment under some alocation and
deall ocation schemes, reducing their performance. When all ocating many objects of the sametype, asimple segregated storage becomes
afast and space-friendly allocator, as explained in the Boost.Pool library.

Segregate storage node allocators allocate large memory chunks from a general purpose memory alocator and divide that chunk
into several nodes. No bookkeeping information is stored in the nodes to achieve minimal memory waste: free nodes arelinked using
apointer constructed in the memory of the node.

Boost.I nter processoffers 3 allocators based on this segregated storage algorithm: node_al | ocat or, pri vat e_node_al | ocat or
and cached_node_al | ocator.

To know the details of theimplementation of of the segregated storage pools see the Implementation of Boost.| nter process segregated
storage pools section.

Additional parameters and functions of segregated storage node allocators

node_al | ocat or, privat e_node_al | ocat or and cached_node_al | ocat or implement the standard allocator interface and
the functions explained in the Properties of Boost.Interprocess allocators.

All these allocators are templatized by 3 parameters:

» class T: Thetypeto be allocated.
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e class Segnent Manager : The type of the segment manager that will be passed in the constructor.

* std::size_t NodesPer Chunk: The number of nodesthat a memory chunk will contain. This value will define the size of the
memory the pool will request to the segment manager when the pool runs out of nodes. This parameter has a default value.

These alocators also offer the deal | ocat e_free_chunks() function. This function will traverse al the memory chunks of the
pool and will return to the managed memory segment the free chunks of memory. If this function is not used, deallocating the free
chunks does not happen until the pool is destroyed so the only way to return memory allocated by the pool to the segment before
destructing the poal is calling manually this function. This function is quite time-consuming because it has quadratic complexity
(O(N"2)).

node_allocator: A process-shared segregated storage

For heap-memory node alocators (like Boost.Pool's boost : : f ast _pool _al | ocat or usualy a global, thread-shared singleton
pool is used for each node size. Thisis not possible if you try to share a node alocator between processes. To achieve this sharing
node_al | ocat or usesthe segment manager's unique type allocation service (see Unique instance construction section).

Intheinitialization, anode_al | ocat or object searchesthis unique object in the segment. If it isnot preset, it builds one. Thisway,
al node_al | ocat or objects built inside a memory segment share a unique memory pool.

The common segregated storage is not only shared between node_allocators of the same type, but it is also shared between all node
allocators that allocate objects of the same size, for example, node _allocator <uint32> and node_allocator <float32>. This savesa
lot of memory but also imposes an synchronization overhead for each node allocation.

The dynamically created common segregated storage integrates areference count so that anode_al | ocat or can know if any other
node_al | ocat or isattached to the same common segregated storage. When the last allocator attached to the pool is destroyed, the
pool is destroyed.

Equality: Two node_al | ocat or instances constructed with the same segment manager compare equal. If an instance is created
using copy constructor, that instance compares equal with the original one.

Allocation thread-safety: Allocation and deallocation are implemented as calls to the shared pool. The shared pool offers the same
synchronization guarantees as the segment manager.

To use node_al | ocat or, you must include the following header:
#i ncl ude <boost/interprocess/allocators/node_allocator. hpp>

node_al | ocat or hasthe following declaration:

namespace boost {
namespace interprocess {

tenpl at e<cl ass T, class Segnment Manager, std::size_t NodesPerChunk = ...>
cl ass node_al | ocat or;

} I/ /namespace interprocess {
} I/ nanmespace boost {

An exampleusing node_al | ocat or:
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#i ncl ude <boost/i nterprocess/ nanaged_shar ed_nenory. hpp>
#i ncl ude <boost/interprocess/allocators/node_allocator. hpp>
#i ncl ude <cassert>

usi ng nanespace boost::interprocess

i nt

{

main ()

/I Renobve shared nmenory on construction and destruction
struct shmrenove
{
shm renove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
} renover

/| Create shared nmenory

managed_shar ed_nenory segnment (create_only,
"MyShar edMenory", //segnment nane
65536) ;

/I Create a node_allocator that allocates ints fromthe managed segnent

/1 The nunber of chunks per segnment is the default val ue

typedef node_al |l ocator<int, managed_shared_nenory::segnent _nmanager >
node_al | ocator _t;

node_al | ocator _t all ocator_instance(segnent. get_segnent _nanager());

/I Create anot her node_allocator. Since the segnent nanager address
/lis the sane, this node_allocator will be

/lattached to the sane pool so "allocator_instance2" can deal | ocate
/I nodes allocated by "all ocator_instance"

node_al | ocator _t all ocator_instance2(segnent.get_segnent _manager());

/| Create another node_al | ocator using copy-constructor. This
/I node_al | ocator will also be attached to the sanme poo
node_al | ocator _t allocator_instance3(allocator_instance2);

/1A'l allocators are equa
assert(al locator_instance == al |l ocator_i nstance2);
assert (allocator_instance2 == all ocator_i nstance3);

/1So menory allocated with one can be deal |l ocated with another
al | ocator _i nstance2. deal | ocate(al | ocator_i nstance. all ocate(1), 1)
al | ocat or _i nstance3. deal | ocate(al | ocator _i nstance2. al | ocate(1), 1);

/1 The conmon pool will be destroyed here, since no allocator is
/lattached to the poo
return O;

private_node_allocator: a private segregated storage

Assaid, the node_allocator shares a common segregated storage between node_allocators that all ocate objects of the same size and
this optimizes memory usage. However, it needs a unique/named object construction feature so that this sharing can be possible.
Also imposes a synchronization overhead per node alocation because of this share. Sometimes, the unique object service is not
available (for example, when building index types to implement the named allocation serviceitself) or the synchronization overhead
is not acceptable. Many times the programmer wants to make sure that the pool is destroyed when the allocator is destroyed, to free
the memory as soon as possible.

So private_node_allocator uses the same segregated storage asnode_al | ocat or, but each private_node allocator has its own
segregated storage pool. No synchronization is used when allocating nodes, so thereisfar less overhead for an operation that usually
involves just afew pointer operations when allocating and deall ocating a node.
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Equality: Twopri vat e_node_al | ocat or instancesnever compare equa. Memory allocated with one allocator can't be deall ocated
with another one.

Allocation thread-safety: Allocation and deallocation are not thread-safe.

Touseprivate_node_al | ocat or, you must include the following header:
#i ncl ude <boost/interprocess/allocators/private_node_all ocator. hpp>
private_node_al | ocat or hasthe following declaration:

nanmespace boost {
namespace interprocess {

tenpl ate<class T, class Segnment Manager, std::size_t NodesPer Chunk = ...>
class private_node_all ocator;

} //nanespace interprocess {
} I/ nanespace boost {

Anexampleusing pri vat e_node_al | ocat or:
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#i ncl ude <boost/i nterprocess/ nanaged_shar ed_nenory. hpp>
#i ncl ude <boost/interprocess/allocators/private_node_all ocator. hpp>
#i ncl ude <cassert>

usi ng nanespace boost::interprocess

int main ()
{
/I Renobve shared nmenory on construction and destruction
struct shmrenove
{
shm renove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
}  renover;

/| Create shared nmenory

managed_shar ed_nenory segnment (create_only,
"MyShar edMenory", //segnment nane
65536) ;

/I Create a private_node_allocator that allocates ints fromthe nanaged segnent

/1 The nunber of chunks per segnment is the default val ue

typedef private_node_all ocator<int, nanaged_shared_nenory::segnment _manager >
private_node_all ocator _t;

private_node_al l ocator_t allocator_instance(segnent. get_segnent_nanager());

/I Create another private_node_all ocator.
private_node_al l ocator _t allocator_instance2(segnment.get_segnent _manager());

/1 Al though the segnent nanager address

/lis the sane, this private_node_allocator will have its own pool so
//"allocator_instance2" CAN T deall ocate nodes allocated by "all ocator_instance"
/1"allocator_instance2" is NOT equal to "allocator_instance"
assert(allocator_instance != allocator_instance2);

/| Create another node_al | ocator using copy-constructor.
private_node_all ocator_t allocator_instance3(allocator_instance2);

/1 This allocator is also unequal to allocator_instance2
assert(allocator_instance2 != allocator_instance3);

/1 Pools are destroyed with the allocators
return O;

cached_node_allocator: caching nodes to avoid overhead

The total node sharing of node_al | ocat or can impose a high overhead for some applications and the minimal synchronization
overhead of pri vat e_node_al | ocat or canimpose a unacceptable memory waste for other applications.

To solve this, Boost.I nter process offers an alocator, cached_node_al | ocat or, that alocates nodes from the common pool but
caches some of them privately so that following allocations have no synchronization overhead. When the cache is full, the allocator
returns some cached nodes to the common pool, and those will be available to other allocators.

Equality: Two cached_node_al | ocat or instances constructed with the same segment manager compare equal. If an instanceis
created using copy constructor, that instance compares equal with the original one.

Allocation thread-safety: Allocation and deallocation are not thread-safe.

Tousecached_node_al | ocat or, you must include the following header:
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#i ncl ude <boost/interprocess/allocators/cached_node_al | ocator. hpp>

cached_node_al | ocat or hasthe following declaration:

namespace boost {
namespace interprocess {

tenpl ate<cl ass T, class Segnment Manager, std::size_t NodesPerChunk = ...>
cl ass cached _node_al | ocat or;

} I/ /nanmespace interprocess {
} I/ /nanmespace boost {

A cached_node_al | ocat or instance and anode_al | ocat or instance share the same pool if both instances receive the same
template parameters. This means that nodes returned to the shared pool by one of them can be reused by the other. Please note that
this does not mean that both allocators compare equal, thisisjust information for programmers that want to maximize the use of the
pool.

cached_node_al | ocat or, offers additional functions to control the cache (the cache can be controlled per instance):

» void set_max_cached_nodes(std::size_t n): Setsthe maximum cached nodes limit. If cached nodes reach the limit,
some are returned to the shared pool.

* std::size_t get_max_cached_nodes() const : Returnsthe maximum cached nodes limit.
e voi d deal | ocat e_cache() : Returns the cached nodes to the shared pool.

An exampleusing cached_node_al | ocat or:
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#i ncl ude <boost/i nterprocess/ nanaged_shar ed_nenory. hpp>
#i ncl ude <boost/interprocess/allocators/cached_node_al | ocator. hpp>
#i ncl ude <cassert>

usi ng nanespace boost::interprocess

int main ()
{
/I Remove shared nenory on construction and destruction
struct shmrenove
{
shm renove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
} renover;
/| Create shared nmenory
managed_shar ed_nenory segnment (create_only,
"MyShar edMenory", //segnment nane
65536) ;
/Il Create a cached_node_al | ocator that allocates ints fromthe nmanaged segnent
/1 The nunber of chunks per segnment is the default val ue
typedef cached_node_al | ocator<int, managed_shared_nenory: : segnent _nmanager >
cached_node_al | ocat or _t
cached_node_al l ocator _t all ocator_instance(segnent. get_segnment_nanager());
/1 The max cached nodes are configurabl e per instance
al | ocator _i nstance. set _nax_cached_nodes( 3);
/I Create anot her cached_node_al l ocator. Since the segnent nanager address
/lis the sane, this cached_node_all ocator will be
/lattached to the sane pool so "allocator_instance2" can deal | ocate
/I nodes allocated by "all ocator_instance"
cached_node_al l ocator _t all ocator_instance2(segnent. get_segnent _nmanager());
/1 The max cached nodes are configurabl e per instance
al l ocat or _i nstance2. set _nmax_cached_nodes(5);
/I Create anot her cached_node_al | ocator using copy-constructor. This
/I cached_node_al l ocator will also be attached to the sanme poo
cached_node_al l ocator _t allocator_instance3(all ocator_instance2);
/I W can clear the cache
al l ocator _i nstance3. deal | ocate_cache();
/1A'l allocators are equa
assert(al locator_instance == al |l ocator_i nstance2);
assert(allocator_instance2 == all ocator_i nstance3);
/1So menory allocated with one can be deall ocated with another
al | ocator __i nstance2. deal | ocate(al | ocator_instance. allocate(1), 1);
al l ocator _i nstance3. deal | ocate(al | ocator_instance2. allocate(1), 1);
/1 The conmon pool will be destroyed here, since no allocator is
/lattached to the poo
return O;
}

Adaptive pool node allocators

Node allocators based on simple segregated storage algorithm are both space-efficient and fast but they have a problem: they only
can grow. Every allocated node avoids any payload to store additional data and that |eads to the following limitation: when a node
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isdeallocated, it's stored in afreelist of nodes but memory is not returned to the segment manager so a deallocated node can be only
reused by other containers using the same node pool.

This behaviour can be problematic if several containers use boost : : i nt er process: : node_al | ocat or to temporarily allocate
alot of objects but they end storing a few of them: the node pool will be full of nodes that won't be reused wasting memory from
the segment.

Adaptive pool based allocators trade some space (the overhead can be as low as 1%) and performance (acceptable for many applic-
ations) with the ability to return free chunks of nodes to the memory segment, so that they can be used by any other container or
managed object construction. To know the details of the implementation of of "adaptive pools' see the Implementation of
Boost.I ntrusive adaptive pools section.

Likewith segregated storage based node allocators, Boost.Interprocess offers 3 new allocators: adapt i ve_pool , pri vat e_adapt -
i ve_pool ,cached_adapti ve_pool .

Additional parameters and functions of adaptive pool node allocators

adapt i ve_pool , private_adapti ve_pool and cached_adapti ve_pool implement the standard allocator interface and the
functions explained in the Properties of Boost.Interprocess allocators.

All these allocators are templatized by 4 parameters:
» class T: Thetypeto be allocated.
* class Segnent Manager : The type of the segment manager that will be passed in the constructor.

e std::size_t NodesPer Chunk: The number of nodesthat amemory chunk will contain. This value will define the size of the
memory the pool will request to the segment manager when the pool runs out of nodes. This parameter has a default value.

* std::size_t MaxFreeChunks: The maximum number of free chunks that the pool will hold. If this limit is reached the pool
returns the chunks to the segment manager. This parameter has a default value.

These alocators also offer the deal | ocat e_free_chunks() function. This function will traverse al the memory chunks of the
pool and will return to the managed memory segment the free chunks of memory. This function is much faster than for segregated
storage alocators, because the adaptive pool algorithm offers constant-time access to free chunks.

adaptive_pool: a process-shared adaptive pool

Just likenode_al | ocat or aglobal, process-thread pool is used for each node size. Intheinitialization, adapt i ve_pool searches
the pool in the segment. If it is not preset, it builds one. The adaptive poal, is created using a unique name. The adaptive pool it is
also shared between all node_allocators that allocate objects of the same size, for example, adaptive pool<uint32> and adapt-
ive_pool<float32>.

The common adaptive pool is destroyed when al the allocators attached to the pool are destroyed.

Equality: Two adapti ve_pool instances constructed with the same segment manager compare equal. If an instance is created
using copy constructor, that instance compares equal with the original one.

Allocation thread-safety: Allocation and deallocation are implemented as calls to the shared pool. The shared pool offers the same
synchronization guarantees as the segment manager.

Touseadapt i ve_pool , you must include the following header:

#i ncl ude <boost/interprocess/allocators/adaptive_pool . hpp>

adapt i ve_pool hasthe following declaration:

106

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Interprocess

nanespace boost {
namespace interprocess {

tenpl ate<class T, class Segnent Manager, std::size_t NodesPerChunk = ..., std::size_t MaxO
FreeChunks = ... >
cl ass adapti ve_pool ;

} /Il nanmespace interprocess {
} I/ nanmespace boost {

An example using adapt i ve_pool :

#i ncl ude <boost/interprocess/ managed_shar ed_mnenory. hpp>
#i ncl ude <boost/interprocess/all ocators/adaptive_pool . hpp>
#i ncl ude <cassert>

usi ng namespace boost: :interprocess;

int main ()
{
/I Renove shared menory on construction and destruction
struct shmrenove
{
shmrenmove() { shared_nenory_object::renmove(" M/SharedMenory"); }
~shm remove(){ shared_nenory_object::renmove(" M SharedMVenory"); }
} renover;

/I Create shared menory

managed_shared_nenory segment (create_only,
"MyShar edMenory", //segment namne
65536) ;

/Il Create a adaptive_pool that allocates ints fromthe nanaged segnent

/1 The nunber of chunks per segnent is the default val ue

typedef adaptive_pool <int, managed_shared_mnenory: : segnment _nanager >
adapti ve_pool _t;

adaptive_pool _t allocator_instance(segnent. get_segnment _nanager());

/I Create anot her adaptive_pool. Since the segnment nanager address
/1is the sane, this adaptive_pool wll be

/lattached to the same pool so "allocator_instance2" can deal | ocate
/I nodes allocated by "allocator_instance"

adaptive_pool _t allocator_instance2(segnment. get_segnment _nmanager());

/] Create anot her adaptive_pool using copy-constructor. This
[/ adaptive_pool will also be attached to the sane pool
adaptive_pool _t allocator_instance3(all ocator_instance2);

/1A'l allocators are equal
assert(all ocator_instance == al |l ocator_instance2);
assert (all ocator_instance2 == all ocator_i nstance3);

/1So menory allocated with one can be deal |l ocated with another
al | ocat or _i nstance2. deal | ocate(al | ocator_instance. all ocate(1), 1);
al l ocator _i nstance3. deal | ocate(al | ocator_i nstance2. all ocate(1), 1);

/1 The conmon pool will be destroyed here, since no allocator is
/lattached to the pool
return O;
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private_adaptive pool: a private adaptive pool

Just like pri vat e_node_al | ocat or owns a private segregated storage pool, pri vat e_adapt i ve_pool owns its own adaptive
pool. If the user wants to avoid the excessive node allocation synchronization overhead in a container pri vat e_adapti ve_pool

isagood choice.

Equality: Twopri vat e_adapt i ve_pool instancesnever compare equal. Memory allocated with one allocator can't be deallocated
with another one.

Allocation thread-safety: Allocation and deallocation are not thread-safe.

Touseprivate_adaptive_pool , you must include the following header:
#i ncl ude <boost/interprocess/allocators/private_adaptive_pool . hpp>
private_adaptive_pool hasthefollowing declaration:

namespace boost {
namespace interprocess {

tenpl ate<cl ass T, class Segnent Manager, std::size_t NodesPerChunk = ..., std::size_t MaxO

FreeChunks = ...>
cl ass private_adaptive_pool ;

} I/ namespace interprocess {
} I/ nanmespace boost {

Anexampleusing pri vat e_adapti ve_pool :

108

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Interprocess

#i ncl ude <boost/i nterprocess/ nanaged_shar ed_nenory. hpp>
#i ncl ude <boost/interprocess/allocators/private_adaptive_pool . hpp>
#i ncl ude <cassert>

usi ng nanespace boost::interprocess

int main ()

{
/I Renobve shared nmenory on construction and destruction
struct shmrenove

{
shm renove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
} renover

/| Create shared nmenory

managed_shar ed_nenory segnment (create_only,
"MyShar edMenory", //segnment nane
65536) ;

/Il Create a private_adaptive_pool that allocates ints fromthe nmanaged segnent

/1 The nunber of chunks per segnment is the default val ue

typedef private_adaptive_pool <i nt, managed_shared_nenory: : segnent _nmanager >
private_adaptive_pool _t;

private_adaptive_pool _t allocator_instance(segnent. get_segnment_nanager());

/] Create another private_adaptive_pool .
private_adaptive_pool _t allocator_instance2(segnent. get_segnent_nanager());

/1 Al though the segnent nanager address

/lis the sane, this private_adaptive_pool will have its own pool so
//"allocator_instance2" CAN T deall ocate nodes allocated by "all ocator_instance"
/1"allocator_instance2" is NOT equal to "allocator_instance"
assert(allocator_instance != allocator_instance2);

/1 Create anot her adaptive_pool using copy-constructor.
private_adaptive_pool _t allocator_instance3(allocator_instance2);

/1 This allocator is also unequal to allocator_instance2
assert(allocator_instance2 != allocator_instance3);

/1 Pools are destroyed with the allocators
return O;

cached_adaptive _pool: Avoiding synchronization overhead

Adaptive pools have also a cached version. In this allocator the allocator caches some nodes to avoid the synchronization and
bookkeeping overhead of the shared adaptive pool. cached_adapt i ve_pool alocates nodes from the common adaptive pool but
caches some of them privately so that following allocations have no synchronization overhead. When the cacheisfull, the alocator
returns some cached nodes to the common pool, and those will beavailableto other cached_adapt i ve_pool s oradapt i ve_pool s
of the same managed segment.

Equality: Two cached_adapt i ve_pool instances constructed with the same segment manager compare equal. If an instance is
created using copy constructor, that instance compares equal with the original one.

Allocation thread-safety: Allocation and deallocation are not thread-safe.

Tousecached_adapt i ve_pool , you must include the following header:

#i ncl ude <boost/interprocess/allocators/cached_adaptive_pool . hpp>
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cached_adapti ve_pool hasthefollowing declaration:

namespace boost {
namespace interprocess {

tenpl ate<cl ass T, class Segnment Manager, std::size_t NodesPerChunk = ..., std::size_t MaxFreeNO
odes = ...>
cl ass cached_adaptive_pool ;

} I/ nanmespace interprocess {
} I/ namespace boost {

A cached_adapti ve_pool instance and an adapti ve_pool instance share the same pool if both instances receive the same
template parameters. This means that nodes returned to the shared pool by one of them can be reused by the other. Please note that
this does not mean that both allocators compare equal, thisisjust information for programmers that want to maximize the use of the
pool.

cached_adapti ve_pool , offers additional functions to control the cache (the cache can be controlled per instance):

* voi d set_max_cached_nodes(std::size_t n): Setsthe maximum cached nodes limit. If cached nodes reach the limit,
some are returned to the shared pooal.

» std::size_t get_max_cached_nodes() const : Returnsthe maximum cached nodes limit.
* voi d deal | ocat e_cache() : Returns the cached nodes to the shared pool.

An exampleusing cached_adapti ve_pool :
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#i ncl ude <boost/i nterprocess/ nanaged_shar ed_nenory. hpp>
#i ncl ude <boost/interprocess/allocators/cached_adaptive_pool . hpp>
#i ncl ude <cassert>

usi ng nanespace boost::interprocess

int main ()

{
/I Renobve shared nmenory on construction and destruction
struct shmrenove

{
shm renove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
} renover;

/| Create shared nmenory

managed_shar ed_nenory segnment (create_only,
"MyShar edMenory", //segnment nane
65536) ;

/I Create a cached_adaptive_pool that allocates ints fromthe nmanaged segnent

/1 The nunber of chunks per segnment is the default val ue

typedef cached_adapti ve_pool <i nt, managed_shar ed_nenory: : segnent _nanager >
cached_adapti ve_pool _t;

cached_adapti ve_pool _t all ocator_instance(segnent. get_segnent _nanager());

/1 The max cached nodes are configurabl e per instance
al | ocator _i nstance. set _nax_cached_nodes( 3);

/'l Create anot her cached_adaptive_pool. Since the segnent nmanager address
/lis the sane, this cached_adaptive_pool wll be

/lattached to the sane pool so "allocator_instance2" can deal | ocate

/I nodes allocated by "all ocator_instance"

cached_adapti ve_pool _t all ocator_instance2(segnent. get_segnment _nanager());

/1 The max cached nodes are configurabl e per instance
al l ocat or _i nstance2. set _nmax_cached_nodes(5);

/I Create anot her cached_adaptive_pool using copy-constructor. This
// cached_adapti ve_pool will also be attached to the sane poo
cached_adapti ve_pool _t allocator_instance3(allocator_instance2);

/I W can clear the cache
al l ocator _i nstance3. deal | ocate_cache();

/1A'l allocators are equa
assert(al locator_instance == al |l ocator_i nstance2);
assert(allocator_instance2 == all ocator_i nstance3);

/1So menory allocated with one can be deall ocated with another
al | ocat or _i nstance2. deal | ocate(al | ocator _i nstance. al |l ocate(1), 1);
al | ocator _i nstance3. deal | ocate(al | ocator _i nstance2. al | ocate(1), 1);

/1 The conmon pool will be destroyed here, since no allocator is
/lattached to the poo
return O;
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Interprocess and containers in managed memory segments

Container requirements for Boost.Interprocess allocators

Boost.I nterprocess STL compatible allocators offer a STL compatible allocator interface and if they define their internal pointer
typedef as arelative pointer, they can sbe used to place STL containersin shared memory, memory mapped files or in a user defined
memory segment.

However, as Scott Meyers mentions in his Effective STL book, Item 10, "Be aware of allocator conventions and restrictions':
» "the Standard explicitly allows library implementers to assume that every allocator's pointer typedef is a synonym for T**

 "the Standard says that an implementation of the STL is permitted to assume that all allocator objects of the same type are equi-
valent and always compare equal”

Obvioudly, if any STL implementation ignores pointer typedefs, no smart pointer can be used as alocator::pointer. If STL imple-
mentations assume all allocator objects of the same type compare equal, it will assume that two allocators, each one allocating from
adifferent memory pool are equal, which is acomplete disaster.

STL containers that we want to place in shared memory or memory mapped files with Boost.I nter process can't make any of these
assumptions, so:

» STL containers may not assume that memory allocated with an allocator can be deallocated with other all ocators of the sametype.
All allocators objects must compare equal only if memory allocated with one object can be deallocated with the other one, and
this can only tested with operator==() at run-time.

» Containers internal pointers should be of the type allocator::pointer and containers may not assume allocator::pointer is a raw
pointer.

 All objects must be constructed-destroyed via all ocator::construct and allocator::destroy functions.
STL containers in managed memory segments
Unfortunately, many STL implementations use raw pointersfor internal dataand ignore allocator pointer typedefsand others suppose

at some point that the allocator::typedef is T*. Thisis because in practice, there wasn't need of allocators with a pointer typedef dif-
ferent from T* for pooled/node memory allocators.

Until STL implementations handle allocator::pointer typedefs in a generic way, Boost.I nter process offers the following classes:

» boost:interprocess:.:vector istheimplementation of st d: : vect or ready to be used in managed memory segments like shared
memory. To useit include:

#i ncl ude <boost/i nterprocess/ containers/vector. hpp>

» boost:inter process::deque is the implementation of st d: : deque ready to be used in managed memory segments like shared
memory. To useit include:

#i ncl ude <boost/i nterprocess/ containers/deque. hpp>
e |ist istheimplementationof st d: : | i st ready to be used in managed memory segments like shared memory. To useit include:
#i ncl ude <boost/interprocess/containers/list.hpp>

* slist istheimplementation of SGI'ssl i st container (singly linked list) ready to be used in managed memory segments like
shared memory. To use it include:
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#i ncl ude <boost/interprocess/containers/slist. hpp>

e set/ multiset/ map/ mul ti map family is the implementation of std::set/multiset/map/multimap family ready to be used in
managed memory segments like shared memory. To use them include:

#i ncl ude <boost/interprocess/containers/set. hpp>
#i ncl ude <boost/i nterprocess/ containers/ map. hpp>

o flat_set/flat_multiset/flat_map/flat_multinmap classes are the adaptation and extension of Andrei Alexandrescu's
famous AssocVector class from Loki library, ready for the shared memory. These classes offer the same functionality as
std::set/nul tiset/map/ multi map implemented with an ordered vector, which has faster lookups than the standard ordered
associative containers based on red-black trees, but slower insertions. To use it include:

#i ncl ude <boost/interprocess/containers/flat_set. hpp>
#i ncl ude <boost/interprocess/containers/flat_map. hpp>

* basi c_string isthe implementation of st d: : basi c_stri ng ready to be used in managed memory segments like shared
memory. It's implemented using a vector-like contiguous storage, so it has fast ¢ string conversion and can be used with the vec-
torstream iostream formatting classes. To useit include;

#i ncl ude <boost/interprocess/containers/string. hpp>

All these containers have the same default arguments as standard contai ners and they can be used with other, non Boost.I nter process
allocators (std::allocator, or boost::pool_allocator, for example).

To place any of these containers in managed memory segments, we must define the allocator template parameter with aBoost.I nter-
process allocator so that the container allocates the values in the managed memory segment. To place the container itself in shared
memory, we construct it in the managed memory segment just like any other object with Boost.I nter process:

113

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Interprocess

#i ncl ude <boost/interprocess/containers/vector. hpp>
#i ncl ude <boost/interprocess/allocators/allocator. hpp>
#i ncl ude <boost/i nterprocess/ nanaged_shar ed_nenory. hpp>

i nt

{

main ()

usi ng nanespace boost::interprocess;
/I Renobve shared nmenory on construction and destruction
struct shmrenove

{
shm renove() { shared_nenory_object::renmove("MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
} renover;

/1 A managed shared nenory where we can construct objects
/lassociated with a c-string
managed_shar ed_nenory segnment (create_only,
"MyShar edMenory", //segnment nane
65536) ;

/1 Alias an STL-like allocator of ints that allocates ints fromthe segnent
typedef allocator<int, managed_shared_nenory::segnent _nanager >
ShrmemAl | ocat or ;

/I Alias a vector that uses the previous STL-like allocator
typedef vector<int, ShnemAl |l ocator> MyVector;

int initVval[] =
const int *begVal =
const int *endVal =

{0, 1, 2, 3, 4, 5, 6 };
initVval;

initVal + sizeof(initVal)/sizeof(initVal[O0]);
/l1nitialize the STL-1ike allocator

const ShnenmAl | ocator alloc_inst (segnent.get_segnent _manager());

/Il Construct the vector in the shared nenory segnent with the STL-1like all ocator
//froma range of iterators
MyVect or *nyvector =
segnent . const ruct <MyVect or >
("MyVector")/*obj ect name*/
(begVal [*first ctor paraneter*/,
endVal /*second ctor paraneter*/,
alloc_inst /*third ctor paraneter*/);

/1 Use vector as your want

std::sort(myvector->rbegin(), nyvector->rend());

I

/I When done, destroy and del ete vector fromthe segnent
segnent . destroy<MyVect or >("MyVector");

return O;

These containers also show how easy isto create/modify an existing container making possible to placeit in shared memory.

Where is this being allocated?
Boost.I nter process containers are placed in shared memory/memory mapped files, etc... using two mechanisms at the sametime:

e Boost.Interprocess construct <>, fi nd_or_construct <>... functions. These functions place a C++ object in the shared
memory/memory mapped file. But this places only the object, but not the memory that this object may allocate dynamically.

» Shared memory alocators. These allow allocating shared memory/memory mapped file portions so that containers can allocate
dynamically fragments of memory to store newly inserted elements.
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This means that to place any Boost.Interprocess container (including Boost.I nter process strings) in shared memory or memory
mapped files, containers must:

» Definetheir template allocator parameter to a Boost.| nter process allocator.
» Every container constructor must take the Boost.I nter process all ocator as parameter.
 You must use construct<>/find_or_construct<>... functions to place the container in the managed memory.

If you do thefirst two points but you don't useconst r uct <> or fi nd_or _const r uct <> you are creating a container placed only
in your process but that allocates memory for contained types from shared memory/memory mapped file.

Let's see an example:

#i ncl ude <boost/i nterprocess/ nanaged_shar ed_nenory. hpp>
#i ncl ude <boost/i nterprocess/containers/vector. hpp>

#i ncl ude <boost/interprocess/containers/string. hpp>

#i ncl ude <boost/interprocess/allocators/allocator. hpp>

int main ()
{
usi ng nanespace boost::interprocess;
/| Typedefs
typedef allocator<char, managed_shared_nenory::segnent _nmanager >
Char Al | ocat or;
typedef basic_string<char, std::char_traits<char>, CharAll ocator>
MyShnstri ng;
typedef allocator<MyShnString, nanaged_shared_nenory:: segnent _nmanager >
StringAll ocator;
typedef vector<MyShnttring, StringAllocator>
MyShnst ri ngVect or ;

/1 Open shared nenory
/I Renobve shared nmenory on construction and destruction
struct shmrenove

{
shmrenove() { shared_nenory_object::renmove("MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
} renover;

managed_shared_nenory shm{create_only, "M/SharedMenory", 10000);

/I Create allocators
Char Al | ocat or charall ocator (shm get_segnent _nmanager());
StringAll ocator stringal | ocat or (shm get _segnent _nmanager ());

/1 This string is inonly in this process (the pointer pointing to the
//buffer that will hold the text is not in shared nenory).

//But the buffer that will hold "this is ny text" is allocated from
/I shared menory

MyShnttring mystring(charall ocator);

nmystring = "this is ny text";

/1 This vector is only in this process (the pointer pointing to the
[/buffer that will hold the MyShnString-s is not in shared nenory).
//But the buffer that will hold 10 MyShnttring-s is allocated from
/I shared menory using StringAllocator. Since strings use a shared
/I menory all ocator (CharAllocator) the 10 buffers that hold
/1"this is ny text" text are also in shared nenory.

MysShntt ri ngVect or nyvector (stringal |l ocator);
myvector.insert(nyvector. begin(), 10, nystring);

/1 This vector is fully constructed in shared nenory. Al pointers
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/Ibuffers are constructed in the same shared nenory segnent
/1 This vector can be safely accessed from other processes.
MysShnttri ngVect or *nyshnmvector =
shm construct <MyShnst ri ngVect or >("nyshnvector") (stringal |l ocator);
nmyshmvect or - >i nsert (nyshnvector->begin(), 10, nystring);

/I Destroy vector. This will free all strings that the vector contains

shm destroy_ptr(nyshnvector);
return O;

Move semantics in Interprocess containers

Boost.I nter process containers support move semantics, which meansthat the contents of a container can be moved from a container
two another one, without any copying. The contents of the source container are transferred to the target container and the source
container isleft in default-constructed state.

When using containers of containers, we can also use move-semanticsto insert objectsin the container, avoiding unnecessary copies.

To transfer the contents of a container to another one, use boost : : nove() function, as shown in the example. For more details
about functions supporting move-semantics, see the reference section of Boost.Interprocess containers:
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#i
#i
#i
#i
#i

ncl ude <boost/interprocess/ managed_shared_nenory. hpp>
ncl ude <boost/interprocess/ containers/vector. hpp>

ncl ude <boost/interprocess/ containers/string. hpp>

ncl ude <boost/interprocess/allocators/all ocator. hpp>
ncl ude <cassert>

int main ()

{

usi ng nanespace boost: :interprocess;

/| Typedefs
typedef nmnaged_shared_nenory: : segnent _manager Segnent Manager ;
typedef allocator<char, Segment Manager > Char Al | ocat or;
typedef basic_string<char, std::char_traits<char>

, Char Al | ocat or > MyShntt ri ng;
typedef allocator<MyShnttring, Segnent Manager > StringAll ocator;
typedef vector<MyShnString, StringAllocator> MyShnst ri ngVect or;

/I Remove shared nenory on construction and destruction
struct shmrenove
{
shm renove() { shared_nenory_object::renmove("MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
} renover;

managed_shared_nenory shm{create_only, "M/SharedMenory", 10000);

/I Create allocators
Char Al | ocat or charall ocator (shm get_segnent _nmanager());
StringAll ocator stringal | ocat or (shm get _segnent _nmanager ());

//Create a vector of strings in shared nenory.
MysShnttri ngVect or *nyshnmvector =
shm construct <MyShnst ri ngVect or >("nyshnvector™") (stringal | ocator);

/llnsert 50 strings in shared nenory. The strings will be allocated
/1only once and no string copy-constructor will be called when inserting
/lstrings, leading to a great perfornmance.

MyShnttring string_to_conpare(charallocator);

string _to_conpare = "this is a long, long, long, long, long, long, string...";

nmyshmvect or - >reserve(50) ;

for(int i =0; i < 50; ++i){
MyShnsString nove_ne(string_to_conpare);
/1ln the following line, no string copy-constructor will be called.
/1" nmove_nme"'s contents will be transferred to the string created in
/lthe vector
nyshmvect or - >push_back( boost : : nove(nove_ne) ) ;

/1 The source string is in default constructed state
assert (nmove_ne. enpty());

/1 The newly created string will be equal to the "nove_ne"'s old contents
assert (myshnvect or- >back() == string_to_conpare);

}

/1 Now erase a string...
nmyshmvect or - >pop_back() ;

/1...And insert one in the first position.

/1 No string copy-constructor or assignnments will be called, but
/I move constructors and nove-assi gnnments. No nenory all ocation
/[/function will be called in this operations!!
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nmyshmvect or - >i nsert (nyshnvect or- >begi n(), boost::nove(string_to_conpare))

/I Destroy vector. This will free all strings that the vector contains
shm destroy_ptr (nyshnvector)
return O;

Containers of containers

When creating containers of containers, each container needs an allocator. To avoid using several allocators with complex type
definitions, we can take advantage of the type erasure provided by void allocators and the ability to implicitly convert void all ocators
in alocators that allocate other types.

Here we have an example that builds a map in shared memory. Key is a string and the mapped type is a class that stores several
containers:

#i ncl ude <boost/interprocess/ managed_shar ed_nenory. hpp>
#i ncl ude <boost/interprocess/allocators/allocator. hpp>
#i ncl ude <boost/interprocess/containers/ map. hpp>

#i ncl ude <boost/interprocess/containers/vector. hpp>

#i ncl ude <boost/interprocess/containers/string. hpp>

usi ng nanespace boost::interprocess

/1 Typedefs of allocators and containers

t ypedef nanaged_shared_nenory: : segnent _manager segnent _nanager _t;
typedef allocator<void, segnment_nanager_t> voi d_al | ocat or;
typedef allocator<int, segnent_nanager _t> int_allocator

typedef vector<int, int_allocator> int_vector;

typedef allocator<int_vector, segnent_nmnager _t> int_vector_allocator;
t ypedef vector<int_vector, int_vector_allocator> i nt_vector_vector

t ypedef all ocator<char, segnment_nanager_t > char _al | ocat or

t ypedef basic_string<char, std::char_traits<char>, char_allocator> char_string

cl ass conpl ex_data

{

int id_;

char _string char _string_;

int_vector_vector int_vector_vector_;

public:

/1Since void_allocator is convertible to any other allocator<T> we can sinplify

//the initialization taking just one allocator for all inner containers.

conpl ex_data(int id, const char *name, const void_allocator &void_alloc)

id_(id), char_string_(nane, void_alloc), int_vector_vector_(void_alloc)

{}

/1 & her nenbers. ..
b
//Definition of the map holding a string as key and conpl ex_data as napped type
typedef std::pair<const char_string, conplex_data> map_val ue_t ype
typedef std::pair<char_string, conplex_data> novabl e_t o_map_val ue_type
t ypedef all ocator<nap_val ue_type, segnment_nanager _t> map_val ue_type_al | ocat or
t ypedef map< char_string, conplex_data

, std::less<char_string> map_value_type_allocator> conpl ex_map_type

int main ()
{

/I Renove shared menory on construction and destruction
struct shmrenove

{
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shmrenove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
} renover;

/| Create shared nmenory
managed_shar ed_nenory segnent (create_only, "M/ SharedMenory", 65536);

/1 An allocator convertible to any allocator<T, segnent_nanager _t> type
voi d_al |l ocator alloc_inst (segnment.get_segnment_nanager());

[/ Construct the shared nmenory map and fill it
conpl ex_map_type *mymap = segnent.construct <conpl ex_map_type>
/1 (object nanme), (first ctor paranmeter, second ctor paraneter)
("MyMap") (std::less<char_string>(), alloc_inst);

for(int i =0; i < 100; ++i){
/1 Both key(string) and val ue(conpl ex_data) need an allocator in their constructors
char_string key_object(alloc_inst);
conpl ex_data napped_object (i, "default_nane", alloc_inst);
map_val ue_type val ue(key_obj ect, nmapped_object);
/1 Modi fy values and insert themin the nmap
nymap- >i nsert (val ue) ;

}

return O,

Boost containers compatible with Boost.Interprocess

As mentioned, container devel opers might need to change their implementation to make them compatible with Boost. I nterprocess,
because implementation usually ignore allocators with smart pointers. Hopefully several Boost containers are compatible with I nter-
process.

Boost unordered containers

Boost.Unordered containers are compatible with Interprocess, so programmers can store hash containers in shared memory and
memory mapped files. Here is a small example storing unor der ed_map in shared memory:
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#i ncl ude <boost/i nterprocess/ nanaged_shar ed_nenory. hpp>
#i ncl ude <boost/interprocess/allocators/allocator. hpp>

#i ncl ude <boost/unordered_map. hpp> / I boost : : unor der ed_map

#i ncl ude <functional > //std::equal _to
#i ncl ude <boost/functional / hash. hpp> /I boost : : hash

int main ()
{
usi ng nanespace boost::interprocess;
/I Remove shared nenory on construction and destruction
struct shmrenove
{
shmrenove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
} renover;

/| Create shared nmenory
managed_shared_nenory segnment (create_only, "M/SharedMenory", 65536);

/1 Not e that unordered_nmap<Key, MappedType>'s value_type is std::pair<const Key, MappedType>,
/1so the allocator nust allocate that pair.

typedef int KeyType;

typedef float MappedType;

typedef std::pair<const int, float> ValueType;

/I Typedef the all ocator
typedef all ocator<Val ueType, nanaged_shared_nenory: :segnment _manager > ShnenmAl | ocat or;

/1 Alias an unordered_map of ints that uses the previous STL-1ike allocator.
typedef boost::unordered_nmap
< KeyType , MappedType
boost: : hash<KeyType> |, std::equal _t o<KeyType>
ShrmemAl | ocat or >
MyHashMap;

[/ Construct a shared nenory hash nap.
/I Note that the first paraneter is the initial bucket count and
/lafter that, the hash function, the equality function and the allocator
MyHashMap *nyhashmap = segnent. construct <MyHashMap>("M/HashMap") //object nane
(3, boost::hash<int>(), std::equal _to<int>() I
segnent . get _al | ocat or <Val ueType>()); //allocator instance

/llnsert data in the hash nap
for(int i =0; i < 100; ++i){

nyhashmap- >i nsert (Val ueType(i, (float)i));
}

return O,

Boost.Multilndex containers

The widely used Boost.M ultil ndex library is compatible with Boost.I nter process so we can construct pretty good databases in
shared memory. Constructing databases in shared memory is abit tougher than in normal memory, usually because those databases
contain strings and those strings need to be placed in shared memory. Shared memory stringsrequire an allocator in their constructors
so this usually makes object insertion a bit more complicated.

Here is an example that shows how to put amulti index container in shared memory:
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#i ncl ude <boost/i nterprocess/ nanaged_shar ed_nenory. hpp>
#i ncl ude <boost/interprocess/allocators/allocator. hpp>
#i ncl ude <boost/interprocess/containers/string. hpp>

#i ncl ude <boost/multi _index_contai ner. hpp>
#i ncl ude <boost/multi _i ndex/ menber. hpp>
#i ncl ude <boost/nulti _i ndex/ ordered_i ndex. hpp>

usi ng nanespace boost::interprocess
nanespace bm = boost::multi _index;

t ypedef nmanaged_shared_nenory: :al | ocat or<char>::type char _al | ocat or
t ypedef basic_string<char, std::char_traits<char>, char_all ocator>shmstring

//Data to insert in shared nenory
struct enpl oyee

{
i nt id
i nt age;
shmstring nane;
enpl oyee( int id_
int age_
const char *nane_
const char_all ocator &a)
id(id_), age(age_), nanme(nane_, a)
{}
s
/| Tags
struct id{};

struct age{};
struct name{}

/1 Define a multi_index_container of enployees with follow ng indices:

/1 - a unique index sorted by enployee::int,
/1 - a non-uni que index sorted by enpl oyee: : nang,
/1 - a non-uni que index sorted by enpl oyee:: age
typedef bm::multi_index_container<

enpl oyee

bm : ;i ndexed_by<
bm : : ordered_uni que
<bm ::tag<id>  BOOST_MJLTI _| NDEX MEMBER( enpl oyee,int,id)>
bm : : ordered_non_uni que<
bm : : tag<name>, BOOST_MJULTI _| NDEX_MEMBER( enpl oyee, shm st ri ng, nane) >,
bm : : ordered_non_uni que
<bm : :tag<age>, BOOST_MJLTI _| NDEX MEMBER( enpl oyee, i nt, age) > >
nmanaged_shar ed_nenory: : al | ocat or <enpl oyee>: : type
> enpl oyee_set;

int main ()

{
/I Renobve shared nmenory on construction and destruction
struct shmrenove

{
shmrenove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
} renover;

/| Create shared nmenory
managed_shar ed_nenory segnent (create_only, "M/ SharedMenory", 65536)
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/1 Construct the multi_index in shared nmenory
enpl oyee_set *es = segnent.construct <enpl oyee_set >
("My Multilndex Container") /Il Container's name in shared nenory
( enpl oyee_set::ctor_args_list()
segnent . get _al | ocat or <enpl oyee>()); //Ctor paraneters

/I Now insert elenents

char_al | ocator ca(segnent.get_all ocator<char>());
es->i nsert (enpl oyee(0, 31, "Joe", ca));

es->insert (enpl oyee(1, 27, "Robert", ca));

es->i nsert (enpl oyee( 2, 40, "John", ca));

return O;

Programmers can place Boost.Circular Buffer containersin sharecd memory provided they disable debugging facilitieswith defines
BOOST_CB_DI SABLE_DEBUG or the more general NDEBUG. The reason is that those debugging facilities are only compatible with
raw pointers.
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Memory allocation algorithms

simple_seq_fit: A simple shared memory management algorithm

The algorithm is a variation of sequential fit using singly linked list of free memory buffers. The algorithm is based on the article
about shared memory titled "Taming Shared Memory" . The algorithm is as follows:

The shared memory isdivided in blocks of free shared memory, each one with some control dataand several bytes of memory ready
to be used. The control data contains a pointer (in our case offset_ptr) to the next free block and the size of the block. The alocator
consists of asingly linked list of free blocks, ordered by address. The last block, points aways to the first block:

sinmple_seq_fit nenory | ayout:

nmai n extra allocated free_block_ 1 al | ocat ed free_bl ock_2 allocated 0O
free_block_3
header header bl ock ctrl usr bl ock ctrl usr bl ock ctrl 0O
usr
]
| N [ ] N | | | N | | | N O
| |
|[free|ctrl||extra]| | | next | sizel mem|| | | next|sizel mem|| 0
| next | size| mem |

|
g
| 'l 'l N | 'l 'l | [ 'l I

When a user requests N bytes of memory, the alocator traverses the free block list looking for a block large enough. If the "mem"
part of the block has the same size as the requested memory, we erase the block from the list and return a pointer to the "mem" part
of the block. If the "mem" part size is bigger than needed, we split the block in two blocks, one of the requested size and the other
with remaining size. Now, we take the block with the exact size, eraseit from list and give it to the user.

When the user deallocates a block, we traverse the list (remember that the list is ordered), and search its place depending on the
block address. Once found, we try to merge the block with adjacent blocks if possible.

To ease implementation, the size of the free memory block is measured in multiples of "basic_size" bytes. The basic size will be the
size of the control block aligned to machine most restrictive alignment.

This agorithm is alow size overhead algorithm suitable for simple allocation schemes. This algorithm should only be used when
sizeisamajor concern, because the performance of this algorithm sufferswhen the memory isfragmented. Thisal gorithm haslinear
allocation and deallocation time, so when the number of allocationsishigh, the user should use amore performance-friendly agorithm.

In most 32 systems, with 8 byte alignment, "basic_size" is8 bytes. Thismeansthat an alocation request of 1 byteleadsto the creation
of a 16 byte block, where 8 bytes are available to the user. The allocation of 8 bytes |eads also to the same 16 byte block.

rbtree_best_fit: Best-fit logarithmic-time complexity allocation

This algorithm is an advanced a gorithm using red-black treesto sort the free portions of the memory segment by size. This alows
logarithmic complexity allocation. Apart from this, adoubly-linked list of all portions of memory (free and allocated) is maintained
to allow constant-time access to previous and next blocks when doing merging operations.

The data used to create the red-black tree of free nodesis overwritten by the user sinceit'sno longer used once the memory isallocated.
This maintains the memory size overhead down to the doubly linked list overhead, which is pretty small (two pointers). Basically
thisisthe scheme:
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rbtree_best fit nmenory | ayout

mai n al | ocat ed bl ock free bl ock al l ocated bl ock free bl ock
header
O
I | | I [ I I | | | | g
I I I
| main header ||next|prev| nem || next|prev|left|right|parO

ent| nmem || next|prev| mem||next|prev|left|right|parent| nmem |
I | | [ I | [ | [

This allocation algorithm is pretty fast and scales well with big shared memory segments and big number of allocations. To form a
block a minimum memory size is needed: the sum of the doubly linked list and the red-black tree control data. The size of a block
is measured in multiples of the most restrictive alignment value.

In most 32 systems with 8 byte alignment the minimum size of ablock is 24 byte. When ablock is alocated the control datarelated
to the red black tree is overwritten by the user (because it's only needed for free blocks).

In those systems a 1 byte allocation request means that:
24 bytes of memory from the segment are used to form a block.
* 16 bytes of them are usable for the user.

For really small alocations (<= 8 bytes), this algorithm wastes more memory than the simple sequential fit algorithm (8 bytes more).
For allocations bigger than 8 bytesthe memory overhead is exactly the same. Thisisthe default all ocation algorithm in Boost.I nter-
process managed memory segments.
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Direct iostream formatting: vectorstream and buffer-
stream

Shared memory, memory-mapped files and all Boost.| nter process mechanisms are focused on efficiency. The reason why shared
memory is used isthat it's the fastest |PC mechanism available. When passing text-oriented messages through shared memory, there
is need to format the message. Obviously C++ offers the iostream framework for that work.

Some programmers appreciate the iostream safety and design for memory formatting but feel that the stringstream family isfar from
efficient not when formatting, but when obtaining formatted data to a string, or when setting the string from which the stream will
extract data. An example:

/1 Some formatting el enents
std::string ny_text ="...";
i nt nunber;

/| Dat a reader
std::istringstreaminput_processor;

/1 This nakes a copy of the string. If not using a
/lreference counted string, this is a serious overhead.
i nput _processor.str(my_text);

/'l Extract data
while(/*...*/){
i nput _processor >> nunber;

}

// Data writer
std::ostringstream out put_processor;

//IWite data
while(/*...*/){
out put _processor << nunber;

}

/1 This returns a tenporary string. Even with return-val ue
//optimzation this is expensive.
ny_text = input_processor.str();

The problem is even worse if the string is a shared-memory string, because to extract data, we must copy the data first from shared-
memory to ast d: : string and thento ast d: : stri ngstream To encode data in a shared memory string we should copy data
fromastd::stringstreamtoastd:: string and then to the shared-memory string.

Because of this overhead, Boost.I nter process offers away to format memory-strings (in shared memory, memory mapped files or
any other memory segment) that can avoid all unneeded string copy and memory allocation/deallocations, while using all iostream
facilities. Boost.I nter process vector stream and buffer stream implement vector-based and fixed-size buffer based storage support
for iostreamsand all the formatting/locale hard work isdone by standard st d: : basi c_st r eanbuf <>andst d: : basi c_i ost r eanx>
classes.

Formatting directly in your character vector: vectorstream

Thevector stream classfamily (basic_vectorbuf, basic_ivectorstream ,basic_ovector stream and basic_vector stream) isan efficient
way to obtain formatted reading/writing directly in a character vector. This way, if a shared-memory vector is used, data is extrac-
ted/written from/to the shared-memory vector, without additional copy/allocation. We can see the declaration of basic_vectorstream
here:
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/1'A basic_iostreamclass that holds a character vector specified by CharVector
//'tenpl ate paraneter as its formatting buffer. The vector nust have
//'contiguous storage, |ike std::vector, boost::interprocess::vector or

/' boost: :interprocess::basic_string

tenpl ate <cl ass CharVector, class CharTraits =

std::char_traits<typenane CharVector::val ue_type> >

cl ass basi c_vectorstream

I

The vector type is templatized, so that we can use any type of vector: std::vector, boost : : i nt er process: : vect or ... But the
storage must be contiguous, we can't use adeque. We can even use boost::interprocess::basic_string, sinceit hasavector interface
and it has contiguous storage. We can't use std::string, because although some std::string implementation are vector-based, others

public std::basic_iostream<typenane CharVector::value_type, CharTraits>

public:
t ypedef Char Vect or vector_type
typedef typenane std::basic_ios

<t ypenanme Char Vector::value_type, CharTraits>::char_type char _type
typedef typenane std::basic_ios<char_type, CharTraits>::int_type int_type
typedef typenane std::basic_ios<char_type, CharTraits>::pos_type pos_type
typedef typenane std::basic_ios<char_type, CharTraits>::off_type of f _type

typedef typenane std::basic_ios<char_type, CharTraits> :traits_type traits_type

/1" Constructor. Throws if vector_type default constructor throws.
basi c_vectorstreanm(std::ios_base:: opennbde node
= std::ios_base::in | std::ios_base::out)

/1" Constructor. Throws if vector_type(const Paraneter &paran) throws.

tenpl at e<cl ass Paranet er >

basi c_vectorstrean(const Paraneter &param std::ios_base::opennode node
= std::ios_base::in | std::ios_base::out)

~basi c_vectorstream ) {}

//'"Returns the address of the stored stream buffer.
basi c_vect or buf <Char Vector, CharTraits>* rdbuf() const;

/1! Swaps the underlying vector with the passed vector
/1" This function resets the position in the stream
/1! Does not throw.

voi d swap_vector (vector _type &vect)

//!'Returns a const reference to the internal vector
/1! Does not throw.
const vector_type &vector() const;

/1'"Preall ocates nmenory fromthe internal vector

/1! Resets the streamto the first position.

[11'Throws if the internals vector's nmenory allocation throws.
voi d reserve(typenane vector_type::size_type size)

can have optimizations and reference-counted implementations.

The user can obtain a const reference to the internal vector using vect or _t ype vector () const function and he also can swap
the internal vector with an external one callingvoi d swap_vect or (vector _type &vect) . The swap function resets the stream

position. This functions allow efficient methods to obtain the formatted data avoiding all allocations and data copies.

Let's see an example to see how to use vectorstream:
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#i ncl ude <boost/interprocess/containers/vector. hpp>

#i ncl ude <boost/interprocess/containers/string. hpp>

#i ncl ude <boost/interprocess/allocators/allocator. hpp>
#i ncl ude <boost/i nterprocess/ nanaged_shar ed_nenory. hpp>
#i ncl ude <boost/interprocess/ streans/vectorstream hpp>
#include <iterator>

usi ng nanespace boost::interprocess

typedef allocator<int, nanaged_shared_nenory::segnment _manager >
I nt Al'l ocat or;

typedef allocator<char, nmnaged_shared_nenory::segnent _nanager >
Char Al | ocat or;

t ypedef vector<int, IntAllocator> MyVect or

t ypedef basic_string
<char, std::char_traits<char>, CharAllocator> M/String

t ypedef basic_vectorstreamcMyStri ng> MyVect or St ream

int main ()

{
/I Renobve shared nmenory on construction and destruction
struct shmrenove

{
shm renove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
} renover;

managed_shar ed_nenory segnent (
create_only,
"MyShar edMenory", //segnent nane
65536) ; |/ segment size in bytes

/I Construct shared nenory vector

MyVect or *nyvector =
segnent . const ruct <MyVect or >(" MyVect or")
(I'ntAll ocator(segnent. get_segnent _nmanager()));

[1Fill vector
myvect or - >reserve( 100) ;
for(int i =0; i < 100; ++i){

nyvect or - >push_back(i);
}

/I Create the vectorstream To create the internal shared nenory

/Il basic_string we need to pass the shared nenory allocator as

/la constructor argunent

MyVect or St ream nyvect or st reanm{ Char Al | ocat or (segnent . get _segnent _nanager () ))

/I Reserve the internal string
nmyvect or stream reserve(100*5)

/IWite all vector elenents as text in the internal string

//Data will be directly witten in shared nenory, because

/linternal string's allocator is a shared nenory all ocator

for(std::size t i =0, max = nyvector->size(); i < max; ++i){
nyvectorstream << (*nyvector)[i] << std::endl

}

/1 Auxiliary vector to conpare original data
MyVect or *myvector2 =
segnent . const ruct <MyVect or >(" MyVect or 2")
(I'ntAl'l ocator(segnent. get_segnent _nmanager()));
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/1 Avoi d reall ocations
myvect or 2- >reserve( 100) ;

[/l Extract all values fromthe internal

/lstring directly to a shared nenory vector.
std::istreamiterator<int> it(nyvectorstream, itend;
std::copy(it, itend, std::back_inserter(*nyvector2));

/| Conpare vectors
assert (std::equal (myvector->begin(), nyvector->end(), myvector2->begin()));

/I Create a copy of the internal string
MyString stringcopy (nyvectorstreamvector());

/I Now we create a new enpty shared nenory string...
MyString *nystring =

segnent . construct <MyString>("M/String")

(Char Al | ocat or (segnent . get _segnent _nanager()));

/1...and we swap vectorstream s internal string
/Iwith the new one: after this statenent nystring
/[Iwill be the owner of the fornatted data.

/I No reallocations, no data copies

nmyvect or st ream swap_vector (*nystring);

/lLet"'s conpare both strings
assert (stringcopy == *nystring);

// Done, destroy and delete vectors and string fromthe segnent
segnent . destroy_ptr(nyvector?2);

segnent . destroy_ptr(myvector);

segnent . destroy_ptr(nystring);

return O;

Formatting directly in your character buffer: bufferstream

As seen, vectorstream offers an easy and secure way for efficient iostream formatting, but many times, we have to read or write
formatted data from/to afixed size character buffer (astatic buffer, ac-string, or any other). Because of the overhead of stringstream,
many developers (specialy in embedded systems) choose sprintf family. The bufferstream classes offer iostream interface with
direct formatting in a fixed size memory buffer with protection against buffer overflows. Thisisthe interface:
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/1'A basic_iostreamclass that uses a fixed size character buffer
/l'as its formatting buffer.
tenpl ate <class CharT, class CharTraits = std::char_traits<CharT> >
cl ass basi c_bufferstream

public std::basic_iostream<CharT, CharTraits>

public: /'l Typedefs
typedef typenane std::basic_ios

<CharT, CharTraits>::char_type char _type;
typedef typenane std::basic_ios<char_type, CharTraits>::int_type int_type;
typedef typenane std::basic_ios<char_type, CharTraits>::pos_type pos_type;
typedef typenane std::basic_ios<char_type, CharTraits>::off_type of f _type;
typedef typenane std::basic_ios<char_type, CharTraits> :traits_type traits_type;

/1! Constructor. Does not throw
basi c_bufferstream std::ios_base:: opennbde node
= std::ios_base::in | std::ios_base::out);

/11 Constructor. Assigns formatting buffer. Does not throw.
basi c_bufferstrean(CharT *buffer, std::size_t |ength,
std::ios_base:: opennbde node
= std::ios_base::in | std::ios_base::out);

//'"Returns the address of the stored stream buffer.
basi c_buf ferbuf <CharT, CharTraits>* rdbuf() const;

//'"Returns the pointer and size of the internal buffer.
/1! Does not throw.
std::pair<CharT *, std::size_t> buffer() const;

/1'Sets the underlying buffer to a new val ue. Resets
/1'stream position. Does not throw
voi d buffer(CharT *buffer, std::size_t length);

I

/1 Sone typedefs to sinplify usage

t ypedef basic_bufferstream<char> buf f er st ream
t ypedef basic_bufferstreamcwchar _t> wbufferstream
I

While reading from afixed size buffer, buffer stream activates endbit flag if we try to read an address beyond the end of the buffer.
While writing to a fixed size buffer, buffer stream will active the badbit flag if a buffer overflow is going to happen and disallows
writing. This way, the fixed size buffer formatting through buffer stream is secure and efficient, and offers a good alternative to
sprintf/sscanf functions. Let's see an example:
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#i ncl ude <boost/i nterprocess/ nanaged_shar ed_nenory. hpp>
#i ncl ude <boost/interprocess/ streans/ bufferstream hpp>
#i ncl ude <vector>

#include <iterator>

#i ncl ude <cst ddef >

usi ng nanmespace boost: :interprocess;

int main ()
{
/I Renobve shared nmenory on construction and destruction
struct shmrenove
{
shmrenove() { shared_nenory_object::renmove("MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
} renover;

/| Create shared nmenory

managed_shar ed_nenory segment (create_only,
"MyShar edMenory", //segnment nane
65536) ;

[IFill data

std::vector<int> data;

data.reserve(100);

for(int i =0; i < 100; ++i){
dat a. push_back(i);

}

const std::size_t BufferSize = 100*5;

/1 Allocate a buffer in shared nmenory to wite data
char *ny_cstring =

segnent . construct <char>("M/CString")[BufferSize] (0);
buf f er st ream nybuf stream(ny_cstring, BufferSize);

/I Now wite data to the buffer
for(int i =0; i < 100; ++i){
nybufstream << data[i] << std::endl;

}

/| Check there was no overflow attenpt
assert (mybuf stream good());

/1 Extract all values fromthe shared nenory string
/ldirectly to a vector.

std::vector<int> data2;

std::istreamiterator<int> it(nybufstream, itend,
std::copy(it, itend, std::back_inserter(data2));

/1 This extraction should have ended will fail error since
//the nunbers formatted in the buffer end before the end
/1of the buffer. (OGherwise it would trigger eofbit)
assert (mybufstreamfail ());

/| Conpare data
assert (std::equal (data. begin(), data.end(), data2. begin()));

/1 Clear errors and rew nd
nmybuf stream cl ear () ;
nmybuf st ream seekp(0, std::ios::beg);

/I Now wite again the data trying to do a buffer overflow
for(int i =0, m=data.size()*5; i <m ++i){
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nybufstream << datali %] << std::endl;

}

/1 Now nmake sure badbit is active
/I whi ch neans overflow attenpt.
assert (! nybuf stream good());
assert (mybuf stream bad());
segnent . destroy_ptr(ny_cstring);
return O;

As seen, buffer stream offers an efficient way to format datawithout any allocation and extra copies. Thisisvery helpful in embedded
systems, or formatting inside time-critical loops, where stringstream extra copies would be too expensive. Unlike sprintf/sscanf, it
has protection against buffer overflows. As we know, according to the Technical Report on C++ Performance, it's possible to
design efficient iostreams for embedded platforms, so this bufferstream class comes handy to format data to stack, static or shared
memory buffers.
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Ownership smart pointers

C++ users know the importance of ownership smart pointers when dealing with resources. Boost offers a wide range of such type
of pointers: i nt rusi ve_pt r <>, scoped_ptr<>,shared_ptr<>...

When building complex shared memory/memory mapped files structures, programmers would like to use also the advantages of
these smart pointers. The problem isthat Boost and C++ TR1 smart pointers are not ready to be used for shared memory. The cause
is that those smart pointers contain raw pointers and they use virtual functions, something that is not possible if you want to place
your data in shared memory. The virtual function limitation makes even impossible to achieve the same level of functionality of
Boost and TR1 with Boost.I nter process smart pointers.

I nterprocess ownership smart pointers are mainly "smart pointers containing smart pointers', so we can specify the pointer type they
contain.

Intrusive pointer

boost::interprocess::intrusive_ptr isthe generaization of boost: :intrusive_ptr<> to alow non-raw pointers as
intrusive pointer members. As the well-known boost : : i nt rusi ve_pt r we must specify the pointee type but we also must also
specify the pointer type to be stored in the intrusive_ptr:

/1" The intrusive_ptr class tenplate stores a pointer to an object

/1'with an enbedded reference count. intrusive_ptr is paraneterized on

/1'T (the type of the object pointed to) and Voi dPointer(a void pointer type
/1'that defines the type of pointer that intrusive_ptr will store).
//Vintrusive_ptr<T, void *> defines a class with a T* nenber whereas
/1Vintrusive_ptr<T, offset_ptr<void> > defines a class with a offset_ptr<T> nenber
//'"Relies on unqualified calls to

/1)

/1'void intrusive_ptr_add_ref (T * p);

/1'void intrusive_ptr_release(T * p);

/1)

//'with (p !'= 0)

/1)

/11 The object is responsible for destroying itself.

tenpl ate<class T, class Voi dPointer>

class intrusive_ptr

Soboost::interprocess::intrusive_ptr<Myd ass, void*>isequivaenttoboost: :intrusive_ptr<M/d ass>. But
if we want to placethe intrusive ptr in shared memory we must specify arelative pointer type likeboost : : i nt er process: : i n-
trusive_ptr<Myd ass, boost::interprocess::offset_ptr<void> >
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#i ncl ude <boost/i nterprocess/ nanaged_shar ed_nenory. hpp>
#i ncl ude <boost/interprocess/smart_ptr/intrusive_ptr. hpp>

usi ng nanespace boost::interprocess
namespace N {

/I A class that has an internal reference count
cl ass reference_counted_cl ass
{ .
private:
/1 Non- copyabl e
ref erence_counted_cl ass(const reference_counted_class &)
/ 1 Non- assi gnabl e
ref erence_counted_cl ass & operator=(const reference_counted_class &)
/1A typedef to save typing
typedef nmnaged_shared_nenory::segnment _manager segment_nanager
/1 This is the reference count
unsi gned int muse_count;
/1 The segnent manager allows deletion fromshared nmenory segnent
of f set _pt r<segnment _nmanager > np_segnent _nanager

public:

/] Construct or

ref erence_count ed_cl ass(segnent _nanager *s_mmgr)
m use_count (0), np_segnent_nanager (s_mgr){}

/| Destruct or

~reference_counted_class(){}

public:

/I Returns the reference count
unsi gned int use_count() const
{ return muse_count; }

/1 Adds a reference
inline friend void intrusive_ptr_add_ref(reference_counted_class * p)
{ ++p->m.use_count; }

/| Rel eases a reference
inline friend void intrusive_ptr_rel ease(reference_counted_class * p)
{ if(--p->muse_count == 0) p->np_segnment_nanager->destroy_ptr(p); }

}s
} I/ nanmespace N {

/1A class that has an intrusive pointer to reference_counted_class
class intrusive_ptr_owner

{
typedef intrusive_ptr<N :reference_counted_class
of fset _ptr<void> > intrusive_ptr _t
intrusive_ptr_t m.intrusive_ptr
public:
/| Takes a pointer to the reference counted cl ass
i ntrusive_ptr_owner (N :reference_counted_class *ptr)
m.intrusive_ptr(ptr){}
s
int main()
{

/I Renobve shared nmenory on construction and destruction
struct shmrenove

{
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shmrenove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
} renover;

/| Create shared nmenory
managed_shar ed_nenory shnem(create_only, "MSharedMenory", 10000);

/I Create the unique reference counted object in shared nenory
N: : reference_counted_class *ref_counted =
shmem construct <N: : ref erence_count ed_cl ass>
("ref_counted") (shmem get _segnent _nmanager () ) ;

/Il Create an array of ten intrusive pointer owners in shared nenory
i ntrusive_ptr_owner *intrusive_owner_array =
shmem construct <i ntrusi ve_ptr_owner >
(anonynous_i nstance) [ 10] (ref _count ed);

// Now test that reference count is ten
i f(ref_counted->use_count() != 10)
return 1;

/I Now destroy the array of intrusive pointer owners

/1 This should destroy every intrusive_ptr and because of
/lthat reference_counted_class will be destroyed

shnem destroy_ptr(intrusive_owner_array);

/1 Now the reference counted object should have been destroyed

i f(shmem find<intrusive_ptr_owner>("ref _counted").first)
return 1;

/] Success!

return O;

Scoped pointer

boost : :interprocess: :scoped_ptr<>isthebigbrother of boost : : scoped_pt r <>, which adds a custom deleter to specify
how the pointer passed to the scoped_ptr must be destroyed. Also, the poi nt er typedef of the deleter will specify the pointer type
stored by scoped ptr.

//!'scoped_ptr stores a pointer to a dynanmically allocated object.

/1! The object pointed to is guaranteed to be del eted, either on destruction
//'of the scoped_ptr, or via an explicit reset. The user can avoid this
//!'del etion using rel ease().

//!'scoped_ptr is paraneterized on T (the type of the object pointed to) and
//!'Deleter (the functor to be executed to delete the internal pointer).

/11 The internal pointer will be of the same pointer type as typenane
//!'Deleter::pointer type (that is, if typename Deleter::pointer is
/1'offset_ptr<void> the internal pointer will be offset_ptr<T>).

tenpl ate<class T, class Deleter>
cl ass scoped_ptr;

scoped_pt r <> comes handy to implement rollbacks with exceptions: if an exception is thrown or we call r et ur n in the scope of
scoped_pt r <> the deleter is automatically called so that the deleter can be considered as a rollback function. If all goes well,
wecal r el ease() member function to avoid rollback when the scoped_pt r goes out of scope.
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#i ncl ude <boost/i nterprocess/ nanaged_shar ed_nenory. hpp>
#i ncl ude <boost/interprocess/smart_ptr/scoped_ptr. hpp>

usi ng nanespace boost::interprocess

class ny_cl ass

{1

cl ass ny_exception

{1

/1A functor that destroys the shared nenory object
tenpl at e<cl ass T>
cl ass ny_del eter

{ .
private:
/1A typedef to save typing
typedef nmnaged_shared_nenory::segnment _manager segment_nanager
/1 This ny_deleter is created in the stack, not in shared nenory,
//so we can use raw pointers
segnment _nmanager *np_segnent_nanager ;
public:
/1 This typedef will specify the pointer type that
/lscoped_ptr will store
typedef T *pointer;
/] Constructor
nmy_del et er (segnent _manager *s_mmgr)
np_segnent _manager (s_mgr) {}
voi d operator()(pointer object_to_delete)
{ np_segnment _manager - >destroy_ptr(object_to_delete); }
s
int main ()
{

/I Create shared nmenory
/I Renobve shared nmenory on construction and destruction
struct shmrenove

{
shm renove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm renove(){ shared_nenory_object::renmove("M/SharedMVenory"); }
} renover;

managed_shar ed_nenory shnenm(create_only, "MSharedMenory", 10000)

/1ln the first try, there will be no exceptions
/1in the second try we will throw an exception
for(int i =0; i < 2; ++i){
/'l Create an object in shared nenory
ny_class * ny_object = shnem construct<ny_class>("ny_object") ()
ny_class * ny_object2 = shnmem construct <my_cl ass>(anonynous_i nstance) () ;
shmem destroy_ptr (ny_object 2)

/1 Since the next shared nenory allocation can throw
/lassign it to a scoped_ptr so that if an exception occurs
//we destroy the object autonmatically

ny_del et er<ny_cl ass> d(shnem get _segnent _nmanager ())

try{
scoped_ptr<my_cl ass, ny_deleter<my_class> > s_ptr(my_object, d);

/lLet's emul ate a exception capabl e operation
/11n the second try, throw an exception
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if(i == 1){
t hrow( ny_exception()):
}

/11f we have passed the dangerous zone
//we can rel ease the scoped pointer
//to avoid destruction
s_ptr.rel ease();
}
catch(const ny_exception &) {}
|/ Here, scoped_ptr is destroyed
//so it we haven't thrown an exception
//the object should be there, otherw se, destroyed
if(i == 0){
/1 Make sure the object is alive
i f(!shmem find<my_class>("ny_object").first){
return 1;
}
/1 Now we can use it and delete it nmanually
shmem destroy<mny_cl ass>("ny_object");

}
el se{
/1 Make sure the object has been del eted
i f(shmem find<ny_class>("ny_object").first){
return 1;
}
}
}
return O;

Shared pointer and weak pointer

Boost.I nterprocess aso offers the possibility of creating non-intrusive reference-counted objects in managed shared memory or
mapped files.

Unlike boost::shared ptr, due to limitations of mapped segments boost : : i nt er process: : shared_pt r cannot take advantage
of virtual functionsto maintain the same shared pointer type while providing user-defined allocators and deleters. The allocator and
the deleter are template parameters of the shared pointer.

Since the reference count and other auxiliary data needed by shar ed_pt r must be created also in the managed segment, and the
deleter has to delete the object from the segment, the user must specify an allocator object and a deleter object when constructing a
non-empty instance of shar ed_pt r, just like Boost.I nter process containers need to pass allocators in their constructors.

Here isthe declaration of shared_ptr:

tenpl ate<class T, class VoidAl |l ocator, class Del eter>
cl ass shared_ptr;

» T isthetype of the pointed type.

» VoidAllocator is the allocator to be used to alocate auxiliary elements such as the reference count, the deleter... The internal
poi nt er typedef of the alocator will determine the type of pointer that shared_ptr will internally use, so alocators defining
poi nter as of fset _ptr<voi d> will make al internal pointers used by shared_ptr to be aso relative pointers. See
boost::interprocess::allocator foraworking alocator.

» Deleter isthe function object that will be used to destroy the pointed object when the last reference to the object is destroyed. The
deleter functor will take a pointer to T of the same category as the void pointer defined by Voi dAl | ocat or: : poi nter. See
boost : :interprocess::del et er for ageneric deleter that erases a object from a managed segment.
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With correctly specified parameters, Boost.| nter process users can create objectsin shared memory that hold shared pointers pointing
to other objects also in shared memory, obtaining the benefits of reference counting. Let's see how to create a shared pointer in a
managed shared memory:

#i ncl ude <boost/interprocess/ managed_shar ed_nenory. hpp>
#i ncl ude <boost/interprocess/snart_ptr/shared_ptr. hpp>
#i ncl ude <boost/interprocess/allocators/allocator. hpp>
#i ncl ude <boost/interprocess/snart_ptr/del eter. hpp>

#i ncl ude <cassert >

usi ng nanespace boost: :interprocess;

/1 This is type of the object we want to share
cl ass MyType
{}:

t ypedef nanaged_shared_nenory: : segnent _manager segment_nanager _type;

t ypedef all ocator<void, segnment_nanager_type> void_allocator_type;

typedef del eter<MyType, segnment _manager _type> del eter_type;

t ypedef shared_ptr<MyType, void_allocator_type, deleter_type> ny_shared_ptr;

int main ()

{
/I Renove shared menory on construction and destruction
struct shmrenove

{
shmrenmove() { shared_nenory_object::renmove(" MySharedMenory"); }
~shm remove(){ shared_menory_object::renmove("M/SharedMenory"); }
} remover;

managed_shared_nenory segnent (create_only, "M/SharedMenory", 4096);

/Il Create a shared pointer in shared nenory
//pointing to a newy created object in the segnent
ny_shared_ptr &shared_ptr_instance =
*segnent . construct <nmy_shared_ptr>("shared ptr")
/1 Argunments to construct the shared pointer

( segnent.construct <MyType>("object to share")() /] object to own
, void_allocator_type(segment.get_segnent_manager()) //allocator
, del eter_type(segnent.get_segnent_manager()) /] del et er
);
assert (shared_ptr_instance. use_count() == 1);
/I Destroy "shared ptr". "object to share" will be autonmatically destroyed

segnent . destroy_ptr(&shared_ptr_instance);

return O;

boost : :interprocess: :shared_ptr isvery flexibleand configurable (we can specify the allocator and the del eter, for example),
but as shown the creation of a shared pointer in managed segments need too much typing.

To simplify this usage, boost: : i nterprocess::shared_ptr header offers a shared pointer definition helper class (nman-
aged_shar ed_pt r) and afunction (make_nanaged_shar ed_pt r) to easily construct a shared pointer from atype allocated in a
managed segment with an allocator that will allocate the reference count aso in the managed segment and a deleter that will erase
the object from the segment.

These utilitieswill use aBoost.I nterprocessallocator (boost : : i nt er process: : al | ocat or) and deleter (boost : : i nt er pro-
cess: : del et er) to do their job. The definition of the previous shared pointer could be simplified to the following:

t ypedef nmnaged_shared_ptr<MyType, managed_shared_nmenory>::type ny_shared_ptr;

137

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Interprocess

And the creation of a shared pointer can be simplified to this:

ny_shared_ptr sh_ptr = make_nmanaged_shared_ptr
(segment . construct <MyType>("object to share")(), segment)

Boost.I nterprocess aso offers a weak pointer named weak_pt r (with its corresponding nenaged_weak_pt r and make_man-
aged_weak_pt r utilities) to implement non-owning observers of an abject owned by shared_ptr.

Now let's see a detailed example of the use of shar ed_pt r: and weak_ptr

#i ncl ude <boost/i nterprocess/ nanaged_mapped_fil e. hpp>
#i ncl ude <boost/interprocess/smart_ptr/shared_ptr. hpp>
#i ncl ude <boost/interprocess/snmart_ptr/weak_ptr. hpp>
#i ncl ude <cassert>

usi ng nanmespace boost::interprocess

/1 This is type of the object we want to share
struct type_to_share

{1

/1 This is the type of a shared pointer to the previous type

//that will be built in the mapped file

t ypedef nanaged_shared_ptr<type_to_share, nmanaged_mapped_file>::type shared_ptr_type
t ypedef nanaged_weak_ptr<type_to_share, nanaged_nmapped_file>::type weak_ptr_type

/1 This is a type holding a shared pointer
struct shared_ptr_owner

{
shared_ptr_owner(const shared_ptr_type &other_shared_ptr)
shared_ptr_(other_shared_ptr)
{}
shared_ptr_owner (const shared_ptr_owner &other_owner)
shared_ptr_(other_owner.shared_ptr_)
{}
shared_ptr_type shared_ptr_;
/...
b
int main ()
{

/I Define file nanes
const char *MappedFile = "M/MappedFile";

/1 Destroy any previous file with the nane to be used
struct file_renove
{
file_renmove(const char *MappedFile)
MappedFi |l e_( MappedFile) { file_mapping::renmove(MappedFile_); }
~file_remove(){ file_mapping::remove(MappedFile ); }
const char *MappedFile_;
} renover (MappedFil e);
{
managed_mapped_file file(create_only, MppedFile, 65536);

/I Construct the shared type in the file and

// pass ownership to this local shared pointer

shared_ptr_type |l ocal _shared_ptr = nmake_nanaged_shared_ptr
(file.construct<type_to_share>("object to share")(), file)

assert (|l ocal _shared_ptr.use_count() == 1);
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/1 Share ownershi p of the object between |ocal _shared_ptr and a new "owner1"
shared_ptr_owner *ownerl =

file.construct<shared_ptr_owner>("owner1")(local _shared_ptr);
assert(l ocal _shared_ptr.use_count() == 2);

/11 ocal _shared_ptr rel eases object ownership
| ocal _shared_ptr.reset();

assert (|l ocal _shared_ptr.use_count() == 0);
assert (owner 1- >shared_ptr_.use_count() == 1);

/1 Share ownershi p of the object between "ownerl1l" and a new "owner2"
shared_ptr_owner *owner2 =
file.construct<shared_ptr_owner>("owner2")(*ownerl);

assert (owner 1- >shared_ptr_.use_count() == 2);
assert (owner 2- >shared_ptr_.use_count() == 2);
assert (owner 1- >shared_ptr_.get() == owner2->shared_ptr_.get());
/1 The mapped file is unmapped here. Objects have been flushed to disk
}
{
/I Reopen the mapped file and find again all owners
nmanaged_napped_file fil e(open_only, MappedFile);
shared_ptr_owner *ownerl = file.find<shared_ptr_owner>("owner1").first;
shared_ptr_owner *owner2 = file.find<shared_ptr_owner>("owner2").first;
assert (ownerl && owner?2);
/1 Check everything is as expected
assert(file. find<type_to_share>("object to share").first != 0);
assert (owner 1- >shared_ptr_.use_count() == 2);
assert (owner 2- >shared_ptr_.use_count() == 2);
assert (owner 1- >shared_ptr_.get() == owner2->shared_ptr_.get());
/I Now destroy one of the owners, the reference count drops.
file.destroy_ptr(ownerl);
assert (owner2->shared_ptr_.use_count() == 1);
/1 Create a weak pointer
weak_ptr_type | ocal _observer1(owner2->shared_ptr_);
assert (|l ocal _observer1l. use_count () == owner2->shared_ptr_.use_count());
{ [//Create a local shared pointer fromthe weak pointer
shared_ptr_type local _shared_ptr = | ocal _observerl.|ock();
assert (|l ocal _observer1l. use_count () == owner2->shared_ptr_.use_count());
assert (|l ocal _observerl.use_count() == 2);
}
/I Now destroy the remaining owner. "object to share" will be destroyed
file. destroy_ptr(owner?2);
assert(file. find<type_to_share>("object to share").first == 0);
/| Test observer
assert (|l ocal _observerl. expired());
assert (|l ocal _observerl.use_count() == 0);
/1 The reference count will be deallocated when all weak pointers
/1 di sappear. After that, the file is unmapped.
}
return O;

In general, using Boost.Interprocess shared_ptr and weak_ptr is very similar to their counterparts boost::shared ptr and
boost::weak_ptr, but they need more template parameters and more run-time parametersin their constructors.
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Just like boost::shared_ptr can be stored in a STL container, shar ed_pt r can also be stored in Boost.| nter process containers.

If aprogrammer just usesshar ed_pt r to be able to insert objects dynamically constructed in the managed segment in a container,
but does not need to share the ownership of that object with other objectsuni que_pt r isamuch faster and easier to use alternative.

Unique pointer

Unique ownership smart pointers are really useful to free programmers from manual resource liberation of non-shared objects.
Boost.Interprocess uni que_pt r is much like scoped_pt r but it's moveable and can be easily inserted in Boost.I nter process
containers. Here is the declaration of the unique pointer class:

tenplate <class T, class D>
cl ass unique_ptr;

» T isthetype of the object pointed by uni que_ptr.

» D isthe deleter that will erase the object type of the object pointed by uni que_pt r when the unique pointer is destroyed (and if
still owns ownership of the object). If the deleter defines an internal poi nt er typedef, uni que_pt r will use aninterna pointer
of thesametype. Soif D: : poi nt er isof f set _pt r <T>the unique pointer will store arelative pointer instead of araw one. This
allows placing uni que_pt r in shared memory and memory-mapped files.

uni que_pt r can release the ownership of the stored pointer so it's useful also to be used as a rollback function. One of the main
properties of the classisthat is not copyable, but only moveable. When a unique pointer is moved to another one, the ownership
of the pointer is transferred from the source unique pointer to the target unique pointer. If the target unique pointer owned an object,
that object isfirst deleted before taking ownership of the new object.

uni que_pt r also offers auxiliary typesto easily define and construct unique pointers that can be placed in managed segments and
will correctly delete the owned object from the segment: nenaged_uni que_pt r and neke_managed_uni que_pt r utilities.

Here we see an example of the use uni que_pt r including creating containers of such objects:
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#i ncl ude <boost/i nterprocess/ nanaged_mapped_fil e. hpp>
#i ncl ude <boost/interprocess/smart_ptr/uni que_ptr. hpp>
#i ncl ude <boost/i nterprocess/ containers/vector. hpp>

#i ncl ude <boost/interprocess/containers/list.hpp>

#i ncl ude <boost/interprocess/allocators/allocator. hpp>
#i ncl ude <cassert>

usi ng nanespace boost::interprocess

/1 This is type of the object we'll allocate dynamically
struct MyType
{

MyType(int nunmber = 0)
nunber _( nunber)
{}

i nt nunber_;

};

/1 This is the type of a unique pointer to the previous type
//that will be built in the mapped file
t ypedef nmanaged_uni que_ptr<MyType, nanaged_rapped_file>::type uni que_ptr_type

/1 Define containers of unique pointer. Unique pointer sinplifies object nanagenent
t ypedef vector
< uni que_ptr_type
al | ocat or <uni que_ptr_type, nanaged_mapped_fil e:: segnent _nmanager >
> uni que_ptr_vector _t;

typedef Ii st
< uni que_ptr_type
al | ocat or <uni que_ptr_type, nanaged_mapped_fil e:: segnent _nmanager >
> uni que_ptr_list_t;

int main ()
{
/I Define file nanes
const char *MappedFile = "M/MappedFile";

/1 Destroy any previous file with the nane to be used
struct file_renove
{
file_remove(const char *MappedFile)
MappedFi | e_( MappedFile) { file_mapping::renmove(MappedFile_ ); }
~file_remove(){ file_mapping::renmove(MappedFile ); }
const char *MappedFile_;
} renover (MappedFil e);
{
managed_nmapped_file file(create_only, MappedFile, 65536)

/1 Construct an object in the file and

// pass ownership to this local unique pointer

uni que_ptr_type |ocal _uni que_ptr (nmake_managed_uni que_ptr
(file.construct<MyType>("unique object")(), file))

assert (Il ocal _unique_ptr.get() !'= 0)

// Reset the unique pointer. The object is autonmatically destroyed
| ocal _uni que_ptr.reset()
assert(file. find<MyType>("unique object").first == 0)

/I Now create a vector of unique pointers
uni que_ptr_vector _t *uni que_vector =
file.construct<unique_ptr_vector_t>("unique vector")(file.get_segnent_nanager())
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/1 Speed optim zation
uni que_vector->reserve(100)

/I Now insert all val ues
for(int i = 0; i < 100; ++i){
uni que_ptr_type p(make_managed_uni que_ptr(file.construct <MyType>(anonynous_i n(

stance) (i), file))

}

uni que_vect or - >push_back(boost: : move(p));
assert (uni que_vector->back()->nunber_ == i)

}

/I Now create a |ist of unique pointers
unique_ptr_list_t *unique_list =
file.construct<unique_ptr_list_t>("unique list")(file.get_segnent_nanager())

/1 Pass ownership of all values to the list
for(int i = 99; lunique_vector->enpty(): --i){
uni que_l i st->push_front (boost:: nove(uni que_vector->back()))
/1 The unique ptr of the vector is now enpty..
assert (uni que_vector->back() == 0);
uni que_vect or - >pop_back();
/1...and the list has taken ownership of the val ue

assert (unique_list->front() != 0)

assert (unique_list->front()->nunber_ == 1)
}
assert (uni que_list->size() == 100);

/1 Now destroy the enpty vector.
file.destroy_ptr(unique_vector)
/1 The mapped file is unmapped here. Objects have been flushed to disk

/1 Reopen the mapped file and find again the |ist
nmanaged_mapped_file fil e(open_only, MappedFile)

uni que_ptr_list_t *uni que_list =
file.find<unique_ptr_list_t>("unique list").first;

assert(unique_list);

assert(unique_list->size() == 100);

unique_ptr_list_t::const_iterator list_it = unique_list->begin();
for(int i =0; i < 100; ++i, ++list_it){
assert ((*list_it)->nunber_ ==1i)

}

/1 Now destroy the list. Al elenments will be autonatically deallocated
file.destroy_ptr(unique_list)

return O;

142

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Interprocess

Architecture and internals

Basic guidelines

When building Boost.I nter process architecture, | took some basic guidelines that can be summarized by these points:

» Boost.Inter process should be portable at least in UNIX and Windows systems. That means unifying not only interfaces but also
behaviour. Thisiswhy Boost.I nter process has chosen kernel or filesystem persistence for shared memory and named synchron-
ization mechanisms. Process persistence for shared memory is also desirable but it's difficult to achieve in UNIX systems.

» Boost.Interprocess inter-process synchronization primitives should be equal to thread synchronization primitives. Boost.I nter-
process aims to have an interface compatible with the C++ standard thread API.

» Boost.I nterprocess architecture should be modular, customizable but efficient. That'swhy Boost.I nter processisbased on templates
and memory algorithms, index types, mutex types and other classes are templatizable.

» Boost.Interprocess architecture should allow the same concurrency as thread based programming. Different mutua exclusion
levels are defined so that a process can concurrently allocate raw memory when expanding a shared memory vector while another
process can be safely searching a named object.

» Boost.I nter process containers know nothing about Boost.| nter process. All specific behaviour iscontained inthe STL-like alloc-
ators. That allows STL vendorsto slightly modify (or better said, generalize) their standard container implementations and obtain
a fully std::alocator and boost::interprocess.:allocator compatible container. This also make Boost.I nterprocess containers
compatible with standard algorithms.

Boost.I nterprocess is built above 3 basic classes: amemory algorithm, a segment manager and amanaged memory segment:

From the memory algorithm to the managed segment

The memory algorithm

Thememory algorithm isan object that is placed in thefirst bytes of a shared memory/memory mapped file sesgment. The memory
algorithm can return portions of that segment to users marking them as used and the user can return those portions to the memory
algorithm so that the memory algorithm mark them as free again. There is an exception though: some bytes beyond the end of the
memory agorithm object, are reserved and can't be used for this dynamic alocation. This "reserved" zone will be used to place
other additional objectsin awell-known place.

To sum up, amemory algorithm has the same mission as malloc/free of standard C library, but it just can return portions of the
segment where it is placed. The layout of a memory segment would be:

Layout of the nenory segnent:

I
nenory | reserved | The nenory algorithmwll return portions |
algorithm | | of the rest of the segnent. |
I

Thememory algorithm takes care of memory synchronizations, just like mall oc/free guaranteesthat two threads can call malloc/free
at the same time. Thisis usually achieved placing a process-shared mutex as a member of the memory algorithm. Take in care that
the memory algorithm knows nothing about the segment (if it is shared memory, ashared memory file, etc.). For the memory algorithm
the segment is just afixed size memory buffer.

The memory algorithm is aso a configuration point for the rest of the Boost.I nter process framework since it defines two basic
types as member typedefs:
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typedef /*inplenentati on dependent*/ voi d_pointer;
typedef /*inplenentati on dependent*/ nutex_fanmly;

Thevoi d_poi nt er typedef defines the pointer type that will be used in the Boost.I nter process framework (segment manager, al-
locators, containers). If the memory algorithmisready to be placed in ashared memory/mapped file mapped in different base addresses,
this pointer type will be defined as of f set _pt r <voi d> or asimilar relative pointer. If the memory algorithm will be used just
with fixed address mapping, voi d_poi nt er can be defined asvoi d*.

Therest of theinterface of aBoost.I nter processmemory algorithm isdescribed in Writing anew shared memory allocation algorithm
section. As memory agorithm examples, you can see the implementationssi npl e_seq_fit orrbtree_best_fit classes.

The segment manager

The segment manager, isan object also placed in thefirst bytes of the managed memory segment (shared memory, memory mapped
file), that offers more sophisticated services built above the memory algorithm. How can both the segment manager and memory
algorithm be placed in the beginning of the segment? That's because the segment manager owns the memory algorithm: The truth
is that the memory algorithm is embedded in the segment manager:

The | ayout of managed nenory segment:

some | nenory | other |<- The nmenory al gorithm considers
menber s| al gorit hm menber s| "ot her menbers" as reserved nenory, so
| | | it does not use it for dynamic allocation.

|
|
segment nanager |  The nmenmory algorithmw |l return portions |
| of the rest of the segnent. |
|

The segment manager initializes the memory algorithm and tells the memory manager that it should not use the memory where the
rest of the segment manager's member are placed for dynamic alocations. The other members of the segment manager areare-
cursive mutex (defined by the memory algorithm's mutex_family::recursive_mutex typedef member), and two indexes (maps):
one to implement named allocations, and another one to implement "unique instance" allocations.

e Thefirst index is a map with a pointer to a c-string (the name of the named object) as a key and a structure with information of
the dynamically allocated object (the most important being the address and the size of the object).

» The second index is used to implement "unique instances" and is basically the same as the first index, but the name of the object
comesfrom at ypei d(T). name() operation.

The memory needed to store [name pointer, object information] pairsin the index is allocated also via the memory algorithm, so
we can tell that internal indexes are just like ordinary user objects built in the segment. The rest of the memory to store the name of
the object, the object itself, and meta-data for destruction/deallocation is allocated using the memory algorithm inasingleal | oc-
ate() call.

As seen, the segment manager knows nothing about shared memory/memory mapped files. The segment manager itself does not
allocate portions of the segment, it just asks the memory algorithm to allocate the needed memory from the rest of the segment.
The segment manager isaclassbuilt above the memory agorithm that offers named object construction, uniqueinstance constructions,
and many other services.

The segment manager isimplemented in Boost.I nter process by the segment _nanager class.

t enpl at e<cl ass Char Type

,class MenoryAl gorithm

,tenpl ate<cl ass | ndexConfi g> cl ass | ndexType>
cl ass segnent _nmanager ;
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As seen, the segment manager is quite generic: we can specify the character typeto be used to identify named objects, we can specify
the memory algorithm that will control dynamically the portions of the memory segment, and we can specify also the index type
that will store the [name pointer, object information] mapping. We can construct our own index types as explained in Building custom
indexes section.

Boost.Interprocess managed memory segments

The Boost.I nter process managed memory segmentsthat construct the shared memory/memory mapped file, place there the segment
manager and forward the user requests to the segment manager. For example, basi c_nmanaged_shar ed_nmenory isaBoost.I nter-
process managed memory segment that works with shared memory. basi c_nanaged_nmapped_fi | e workswith memory mapped
files, etc...

Basically, the interface of a Boost.I nter process managed memory segment is the same as the segment manager but it also offers
functionsto "open", "create", or "open or create” shared memory/memory-mapped files segments and initialize all needed resources.
Managed memory segment classes are not built in shared memory or memory mapped files, they are normal C++ classes that store
a pointer to the segment manager (which is built in shared memory or memory mapped files).

Apart from this, managed memory segments offer specific functions. managed_mapped_fi | e offers functions to flush memory
contents to the file, managed_heap_nenor y offers functions to expand the memory, etc...

Most of the functions of Boost.Inter process managed memory segments can be shared between all managed memory segments,
since many times they just forward the functions to the segment manager. Because of this, in Boost.Interprocess all managed
memory segments derive from a common class that implements memory-independent (shared memory, memory mapped files)
functions: boost::interprocess::ipcdetail::basic_managed_memory_impl

Deriving from this class, Boost.I nter process implements several managed memory classes, for different memory backends:
» basi c_nmanaged_shar ed_nenory (for shared memory).

* basi c_nmanaged_nmapped_fi | e (for memory mapped files).

e basi c_managed_heap_nenory (for heap allocated memory).

» basi c_nmanaged_ext er nal _buf f er (for user provided external buffer).

Allocators and containers

Boost.Interprocess allocators

The Boost.Interprocess STL-like allocators are fairly ssmple and follow the usual C++ allocator approach. Normally, allocators for
STL containers are based above new/del ete operators and above those, they implement pools, arenas and other alocation tricks.

In Boost.I nter processallocators, the approach issimilar, but all allocators are based on the segment manager . The segment manager
isthe only onethat provides from simple memory allocation to named object creations. Boost.| nter process allocators always store
a pointer to the segment manager, so that they can obtain memory from the segment or share a common pool between allocators.

Asyou can imagine, the member pointers of the allocator are not a raw pointers, but pointer types defined by the segnent _man-
ager : : voi d_poi nt er type. Apart from this, the poi nt er typedef of Boost.I nterprocess alocators is also of the same type of
segment _nanager : : voi d_poi nter.

Thismeansthat if our allocation algorithm definesvoi d_poi nt er asof f set _pt r <voi d>,boost: : i nt er process: : al | ocat -
or <T> will storean of f set _pt r <segnent _manager > to point to the segment manager and the boost : : i nt er process: : al -
| ocat or <T>: : poi nt er type will be of f set _pt r <T>. This way, Boost.I nter process alocators can be placed in the memory
segment managed by the segment manager, that is, shared memory, memory mapped files, etc...

Implementation of Boost.Interprocess segregated storage pools

Segregated storage pools are simple and follow the classic segregated storage algorithm.
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The pool allocates chunks of memory using the segment manager's raw memory allocation functions.
The chunk contains a pointer to form asingly linked list of chunks. The pool will contain a pointer to the first chunk.

The rest of the memory of the chunk is divided in nodes of the requested size and no memory is used as payload for each node.
Since the memory of afree nodeis not used that memory is used to place a pointer to form asingly linked list of free nodes. The
pool has a pointer to the first free node.

Allocating a node is just taking the first free node from the list. If thelist is empty, a new chunk is allocated, linked in the list of
chunks and the new free nodes are linked in the free node list.

Deallocation returns the node to the free node list.

When the pool is destroyed, the list of chunksis traversed and memory is returned to the segment manager.

The pool isimplemented by the private_node pool and shared_node pool classes.

Implementation of Boost.Interprocess adaptive pools

Adaptive pools are a variation of segregated lists but they have a more complicated approach:

Instead of using raw allocation, the pool alocates aligned chunks of memory using the segment manager. This is an essential
feature since a node can reach its chunk information applying a simple mask to its address.

The chunks contains pointers to form a doubly linked list of chunks and an additional pointer to create asingly linked list of free
nodes placed on that chunk. So unlike the segregated storage algorithm, the free list of nodes isimplemented per chunk.

The pool maintains the chunks in increasing order of free nodes. Thisimproveslocality and minimizes the dispersion of node al-
locations across the chunks facilitating the creation of totally free chunks.

The pool has a pointer to the chunk with the minimum (but not zero) free nodes. This chunk is called the "active" chunk.

Allocating a node is just returning the first free node of the "active" chunk. Thelist of chunks s reordered according to the free
nodes count. The pointer to the "active" pool is updated if necessary.

If the pool runs out of nodes, a new chunk is allocated, and pushed back in the list of chunks. The pointer to the "active" pool is
updated if necessary.

Deallocation returns the node to the free node list of its chunk and updates the "active" pool accordingly.
If the number of totally free chunks exceeds the limit, chunks are returned to the segment manager.

When the pool is destroyed, the list of chunksis traversed and memory is returned to the segment manager.

The adaptive poal isimplemented by the private adaptive node pool and adaptive node pool classes.

Boost.Interprocess containers

Boost.I nter process containers are standard conforming counterparts of STL containersin boost : : i nt er process namespace,
but with these little details:

Boost.Interprocess STL containers don't assume that memory allocated with an allocator can be deall ocated with other allocator
of the same type. They always compare allocators with oper at or ==() to know if thisis possible.

The pointers of theinternal structures of the Boost.| nter process containers are of the sametypethe poi nt er type defined by the
alocator of the container. This allows placing containers in managed memory segments mapped in different base addresses.
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Performance of Boost.Interprocess

This section tries to explain the performance characteristics of Boost.| nterprocess, so that you can optimize Boost.I nter process
usage if you need more performance.

Performance of raw memory allocations

You can have two types of raw memory allocations with Boost.I nter process classes:

Explicit: The user cals al | ocate() and deal | ocat e() functions of managed shared_memory/managed_mapped file...
managed memory segments. This call istrandated to aMenor yAl gorit hm : al | ocat e() function, which means that you will
need just the time that the memory agorithm associated with the managed memory segment needs to allocate data.

Implicit: For example, you are using boost : : i nt er process: : al | ocat or <. . . > with Boost.I nterprocess containers. This
alocator callsthe same Menor yAl gorit hm : al | ocat e() function than the explicit method, every time a vector/string has to
reallocate its buffer or every time you insert an object in a node container.

If you see that memory allocation is a bottleneck in your application, you have these alternatives:

If you use map/set associative containers, try using f | at _map family instead of the map family if you mainly do searches and
the insertion/removal is mainly done in an initialization phase. The overhead is now when the ordered vector has to reallocate its
storage and move data. You can also call ther eser ve() method of these containers when you know beforehand how much data
you will insert. However in these containers iterators are invalidated in insertions so this substitution is only effective in some
applications.

Use a Boost.I nterprocess pooled allocator for node containers, because pooled alocators call al | ocat e() only when the pool
runs out of nodes. Thisis pretty efficient (much more than the current default general-purpose algorithm) and this can save alot
of memory. See Segregated storage node allocators and Adaptive node all ocators for more information.

Write your own memory algorithm. If you have experience with memory allocation algorithms and you think another algorithm
is better suited than the default one for your application, you can specify it in al Boost.I nter process managed memory segments.
See the section Writing a new shared memory allocation algorithm to know how to do this. If you think its better than the default
one for general-purpose applications, be polite and donate it to Boost.I nter process to make it default!

Performance of named allocations

Boost.I nter process allowsthe same parallelism as two threads writing to acommon structure, except when the user creates/searches
named/unique objects. The steps when creating a named object are these:

Lock arecursive mutex (so that you can make named allocations inside the constructor of the object to be created).

Try to insert the [name pointer, object information] in the name/object index. Thislookup has to assure that the name has not been
used before. Thisis achieved calling i nsert () function in the index. So the time this requires is dependent on the index type
(ordered vector, tree, hash...). Thiscan require acall to the memory algorithm allocation function if theindex hasto be reallocated,
it's anode allocator, uses pooled allocations...

Allocate a single buffer to hold the name of the object, the object itself, and meta-data for destruction (number of objects, etc...).
Call the constructors of the object being created. If it's an array, one construtor per array element.

Unlock the recursive mutex.

The steps when destroying a named object using the name of the object (dest r oy<T>( nane) ) are these:

Lock arecursive mutex .

Search in the index the entry associated to that name. Copy that information and erase the index entry. This is done using
find(const key_ type &) anderase(iterator) membersof theindex. This can require element reordering if theindex is
abalanced tree, an ordered vector...
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« Call the destructor of the object (many if it's an array).

 Deallocate the memory buffer containing the name, metadata and the object itself using the allocation agorithm.
* Unlock the recursive mutex.

The steps when destroying a named object using the pointer of the object (dest roy_ptr (T *ptr)) arethese:

» Lock arecursive mutex .

» Depending on the index type, this can be different:

« If theindexisanodeindex, (marked withboost : : i nt er process: : i s_node_i ndex specialization): Taketheiterator stored
near the object and call er ase(i terator). This can require element reordering if the index is a balanced tree, an ordered
vector...

« If it's not an node index: Take the name stored near the object and erase the index entry calling “erase(const key &). This can
require element reordering if the index is abalanced tree, an ordered vector...

Call the destructor of the object (many if it's an array).

Deallocate the memory buffer containing the name, metadata and the object itself using the allocation algorithm.

Unlock the recursive mutex.
If you see that the performance is not good enough you have these alternatives:

» Maybe the problem is that the lock time is too big and it hurts parallelism. Try to reduce the number of named objects in the
global index and if your application serves severa clients try to build a new managed memory segment for each one instead of
using acommon one.

» Use another Boost.I nterprocess index type if you feel the default oneis not fast enough. If you are not still satisfied, write your
own index type. See Building custom indexes for this.

* Destruction viapointer is at least as fast as using the name of the object and can be faster (in node containers, for example). So if
your problem isthat you make at lot of named destructions, try to use the pointer. If the index is a node index you can save some
time.
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Customizing Boost.Interprocess

Writing a new shared memory allocation algorithm

If the default algorithm does not satisfy user requirements, it's easy to provide different algorithms like bitmapping or more advanced
segregated lists to meet requirements. The classimplementing the algorithm must be compatible with shared memory, so it shouldn't
have any virtual function or virtual inheritance or any indirect base class with virtual function or inheritance.

Thisisthe interface to be implemented:

class ny_al gorithm

{
public:
/1!'The nmutex type to be used by the rest of Interprocess framework
typedef inpl ement ation_defined nmut ex_fam | y;
/1" The pointer type to be used by the rest of Interprocess franework
typedef inpl ement ati on_defined voi d_pointer;
/1! Constructor. "size" is the total size of the managed menory segnent,
[1!'"extra_hdr_bytes" indicates the extra bytes after the sizeof(ny_algorithm
//1that the allocator should not use at all.
my_algorithm (std::size_t size, std::size_t extra_hdr_bytes);
/1! Cbtains the m ninum size needed by the al gorithm
static std::size_t get_min_size (std::size_t extra_hdr_bytes);
[ITAl'l ocates bytes, returns O if there is not nore nenory
voi d* allocate (std::size_t nbytes);
/1! Deal | ocates previously allocated bytes
void deallocate (void *adr);
/1'"Returns the size of the menory segnent
std::size_t get_size() const;
/1"l ncreases managed nmenory in extra_size bytes nore
void grow(std::size_t extra_size);
[*.0.*]
H

Let's see the public typedefs to define:

typedef /* . . . */ void_pointer;
typedef /* . . . */ mutex_famly;

Thevoi d_poi nt er typedef specifiesthe pointer type to be used in the Boost.I nter process framework that uses the algorithm. For
example, if we define

t ypedef void * void_pointer;
all Boost.Interprocess framework using this algorithm will use raw pointers as members. But if we define:
t ypedef offset_ptr<voi d> voi d_pointer;

then all Boost.I nter process framework will use relative pointers.

149

render
httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Interprocess

Thenut ex_f ani | y isastructure containing typedefs for different interprocess mutex typesto be used in the Boost.I nter process
framework. For example the defined

struct mutex_famly

{
typedef boost::interprocess::interprocess_mnutex mut ex_type;
typedef boost::interprocess::interprocess_recursive_mutex recursive_nutex_type;

defines al interprocess mutex types using boost::interprocess interprocess mutex types. The user can specify the desired mutex
family.

typedef nmutex_famly nutex_famly;

Thenew algorithm (let'scall it my_algorithm) must implement all the functionsthat boost::interprocess::rbtree_best_fit classoffers:
* my_algorithm's constructor must take 2 arguments:

» sizeindicatesthe total size of the managed memory segment, and my_algorithm object will be always constructed a at offset
0 of the memory segment.

e Theextra_hdr_bytes parameter indicates the number of bytes after the offset si zeof (my_al gori t hm) that my_algorithm
can't use at al. This extra bytes will be used to store additional data that should not be overwritten. So, my_algorithm will be
placed at address XX X of the memory segment, and will managethe [ XXX + sizeof(my_algorithm) + extra_hdr_bytes, XXX
+ size) range of the segment.

* Theget_min_size() function should return the minimum space the algorithm needs to be valid with the passed extra_hdr_bytes
parameter. This function will be used to check if the memory segment is big enough to place the algorithm there.

» The allocate() function must return O if there is no more available memory. The memory returned by my_algorithm must be
aligned to the most restrictive memory alignment of the system, for example, to the value returned by ipcdetail::align-
ment_of<boost::detail::max_align>::value. This function should be executed with the synchronization capabilities offered by
typename nutex_fanmi|y:: mutex_type interprocess mutex. That means, that if we definet ypedef nutex_family mu-
tex_family; then this function should offer the same synchronization as if it was surrounded by an interprocess mutex
lock/unlock. Normally, thisisimplemented using a member of type mut ex_f ami | y: : nut ex_t ype, but it could be done using
atomic instructions or lock free algorithms.

» The deallocate() function must make the returned buffer available for new allocations. This function should offer the same syn-
chronization asal | ocat e() .

» Thesize() function will return the passed size parameter in the constructor. So, my_algorithm should store the size internaly.

» The grow() function will expand the managed memory by my_algorithm in extra_size bytes. So size() function should return
the updated size, and the new managed memory range will be (if the address where the algorithm is constructed is XX X): [ XXX
+ sizeof(my_algorithm) + extra_hdr_bytes, XXX + old_size+ extra_size). Thisfunction should offer the same synchronization
asal | ocate().

That'sit. Now we can create new managed shared memory that uses our new algorithm:

/1 Managed nmenory segnent to allocate naned (c-string) objects
/lusing a user-defined nmenory allocation algorithm
basi c_managed_shar ed_nenor y<char,
,my_al gorithm
,flat_map_i ndex>
my_nmanaged_shar ed_nenory;
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Building custom STL compatible allocators for Boost.Interprocess

If provided STL-like allocators don't satisfy user needs, the user can implement another STL compatible allocator using raw memory
alocation and named object construction functions. The user can this way implement more suitable allocation schemes on top of
basic shared memory allocation schemes, just like more complex allocators are built on top of new/delete functions.

When using a managed memory segment, get_segment_manager () function returns a pointer to the segment manager. With this
pointer, the raw memory allocation and named object construction functions can be called directly:

/I Create the managed shared nenory and initialize resources
managed_shared_nenory segnent

(create_only

, " MyShar edMenor y" [/ segnent nane

, 65536) ; [/ segnment size in bytes

/1 Obtain the segnent nanager
managed_shar ed_nenory: : segnent _manager *segnent _mgr
= segnent . get _segnent _manager () ;

/I'Wth the segnent manager, now we have access to all allocation functions
segnent _mngr - >deal | ocat e( segnent _mmgr - >al | ocate(32));

segnment _mgr - >construct<int>("My_Int")[32] (0);

segnment _mgr - >destroy<int>("My_Int");

/llnitialize the custom managed nenory segnment conpatible
/lallocator with the segnment manager.

/1

/1 MySTLAI | ocat or uses segnent _mmgr->xxx functions to
/linmplenent its allocation schene

MySTLAl | ocator<int> stl_all oc(segnment _mmgr) ;

/1 Alias a new vector type that uses the custom STL conpati bl e all ocator
typedef std::vector<int, M/STLAllocator<int> > M/Vect;

/1 Construct the vector in shared nmenory with the allocator as constructor paraneter
segnent . const ruct <MyVect >("MyVect _i nstance") (stl _all oc);

The user can create new STL compatible allocators that use the segment manager to accessto all memory management/object con-
struction functions. All Boost.I nter process STL compatible allocators are based on this approach. Remember that to be compatible
with managed memory segments, allocators should define their pointer typedef as the same pointer family as segnent _man-
ager : : voi d_poi nt er typedef. Thismeansthat if segnent _manager : : voi d_poi nt er isof f set _ptr <voi d>, MySTLAI | oc-
at or <i nt > should define poi nt er asof f set _pt r <i nt >. Thereason for thisisthat allocators are members of containers, and if
we want to put the container in a managed memory segment, the allocator should be ready for that.

Building custom indexes

The managed memory segment uses aname/object index to speed up object searching and creation. Default speciaizations of managed
memory segments (managed_shar ed_menory for example), useboost : : i nter process: : fl at _map asindex.

However, the index type can be chosen via template parameter, so that the user can define its own index type if he needs that. To
construct a new index type, the user must create a class with the following guidelines:

» Theinterface of the index must follow the common public interface of std::map and std::tr1::unordered_map including public ty-
pedefs. Theval ue_t ype typedef can be of type:

std:: pair<key_type, mapped_type>

or
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std:: pair<const key_type, mapped_type>

so that ordered arrays or deques can be used as index types. Some known classes following this basic interface are boost : : un-
ordered_map, boost: :interprocess::flat_map andboost: :interprocess:: map.

» Theclass must be a class template taking only atraits struct of thistype:

struct index_traits

{
typedef /[*...*/ key_type;
typedef /[*...*/ mapped_type;
typedef /[*...*/ segnent _nmanager ;
b

tenpl ate <class | ndexTraits>
cl ass ny_i ndex_type;

Thekey_t ype typedef of the passed i ndex_t r ai t s will be a specialization of the following class:

/11 The key of the nanmed allocation information index. Stores a to
//'a null string and the length of the string to speed up sorting
template<...>

struct index_key

{
typedef /*...*/ char _type;
typedef /[*...*/ const_char _ptr_t;
/1 Pointer to the object's nanme (null term nated)
const_char_ptr_t np_str;
/1Length of the nane buffer (null NOT included)
std::size_t m | en;
/1! Constructor of the key
i ndex_key (const CharT *name, std::size_t length);
/1'Less than function for index ordering
bool operator < (const index_key & right) const;
/1VEqual to function for index ordering
bool operator == (const index_key & right) const;

b

Themapped_t ype isnot directly modified by the customized index but it is needed to define the index type. The segment_manager
will be the type of the segment manager that will manage the index. segnent _manager will define interesting internal types like
voi d_pointer ornutex_fanmily.

 The constructor of the customized index type must take a pointer to segment_manager as constructor argument:
construct or (segnent _nanager *segnent_mmgr);

» Theindex must provide a memory reservation function, that optimizes the index if the user knows the number of elements to be
inserted in the index:

void reserve(std::size t n);

For example, theindex typef | at _map_i ndex based inboost : : i nt er process: : f| at _map isjust defined as:
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namespace boost { nanespace interprocess {

/1" Hel per class to define typedefs fromlndexTraits
tenpl ate <cl ass MapConfi g>
struct flat_nmap_i ndex_aux

{
typedef typenane MapConfig:: key_type key_type;
typedef typenane MapConfi g:: mapped_type mapped_t ype;
typedef typenane MapConfig::
segnment _nanager _base segnment _manager _base;
typedef std::|ess<key_type> key_| ess;
typedef std:: pair<key_type, mapped_type> val ue_t ype;
typedef all ocator<val ue_type
, segnent _manager _base> al | ocat or _type;
typedef flat_nap<key_type, mapped_type,
key | ess, allocator_type> i ndex_t;
b

/1'Index type based in flat_map. Just derives fromflat_map and
/1'defines the interface needed by managed nmenory segnents.
tenpl ate <cl ass MapConfi g>
class flat_map_i ndex
/I Derive class fromflat_nap specialization
public flat_map_i ndex_aux<MapConfi g>::i ndex_t

{
/1l @ond
typedef flat_nmap_i ndex_aux<MapConfi g> index_aux;
typedef typenane index_aux::index_t base_type;
typedef typenane index_aux::
segnent _nanager _base segnent _nanager _base;
/11 @ndcond
public:
/1! Constructor. Takes a pointer to the segnent nanager. Can throw
flat _map_i ndex(segnent _manager _base *segnent _mgr)
base_type(typenane i ndex_aux: :key_l ess(),
typenane i ndex_aux: :al |l ocator_type(segnent _mmgr))
{}
/1" This reserves nmenory to optimze the insertion of n elenents in the index
voi d reserve(typenane segnent _nanager _base: :size_type n)
{ base_type::reserve(n); }
/1'This frees all unnecessary nenory
void shrink_to_fit()
{ base_type::shrink_to fit(); }
b

1} /I nanespace boost { nanespace interprocess

If the user is defining a node container based index (a container whose iterators are not invalidated when inserting or erasing other
elements), Boost.I nter process can optimize named object destruction when destructing via pointer. Boost.I nter process can store
an iterator next to the object and instead of using the name of the object to erase the index entry, it usestheiterator, which is afaster
operation. So if you are creating a new node container based index (for example, a tree), you should define an specialization of
boost::interprocess::is_node_index<...>definedin<boost/interprocess/detail/utilities.hpp>:
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/1'Trait classes to detect if an index is a node
/1'index. This allows nore efficient operations
/1''when deal | ocating naned objects.
t enpl at e<cl ass MapConfi g>
struct is_node_i ndex

<my_i ndex<MapConfig> >
{

I

static const bool value = true;

Interprocess al so defines other index types:
* boost::map_index uses boost::inter process::map asindex type.

* boost::null_index that uses an dummy index typeif the user just needs anonymous allocations and wants to save some space and
class instantations.

Defining a new managed memory segment that uses the new index is easy. For example, a new managed shared memory that uses
the new index:

/1! Defines a managed shared nenory with a c-strings as
//'a keys, the red-black tree best fit algorithm (wi th process-shared nmutexes
//'and offset_ptr pointers) as raw shared nmenory managenment al gorithm
//1'and a custom i ndex
t ypedef
basi c_managed_shared_nenory <
char,
rbtree_best fit<mutex_famly>,
ny_i ndex_t ype
>
my_nmanaged_shar ed_nenory;
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Acknowledgements, notes and links

Notes

Notes for Windows users

COM Initialization

Boost.I nterprocess uses the Windows COM library to implement some features and initializes it with concurrency model CO N-
| T_APARTMENTTHREADED. If the COM library was aready initialized by the calling thread for another concurrency model,
Boost.I nterprocess handles this gracefully and uses COM calls for the already initialized model. If for some reason, you want
Boost.I nterprocessto initialize the COM library with another model, define the macro BOOST_I NTERPROCESS W NDOWS_COl N-
I T_MODEL before including Boost.I nter process to one of these values:

« CO NI T_APARTMENTTHREADED Bl PC
« CO NI T_MULTI THREADED BI PC
« CO NI T_DI SABLE_OLE1DDE BI PC

+ CO NI T_SPEED_OVER_MEMORY_BI PC
Shared memory emulation folder

Shared memory (shar ed_nenory_obj ect ) isimplemented in windows using memory mapped files, placed in a shared directory
in the shared documents folder (SOFTWARE\ M cr osof t \ W ndows\ Cur r ent Ver si on\ Expl or er\ Shel | Fol der s\ Conmon
AppDat a). Thisdirectory nameisthelast bootup time obtained via COM calls(if BOOST_| NTERPROCESS_BOOTSTAMP_| S_LAST-
BOOTUPTI ME) defined or searching the system log for a startup event (the default implementation), so that each bootup shared
memory is created in a new folder obtaining kernel persistence shared memory.

If using BOOST_| NTERPROCESS_BOOTSTAMP_| S_LASTBOOTUPTI Mg, dueto COM implementation related errors, in Boost 1.48 &
Boost 1.49 the bootup-time folder was dumped and files were directly created in shared documents folder, reverting to filesystem
persistence shared memory. Boost 1.50 fixed those issues and recovered bootup time directory and kernel persistence. If you need
to reproduce Boost 1.48 & Boost 1.49 behaviour to communicate with applications compiled with that version, comment #def i ne
BOOST_| NTERPROCESS _HAS_KERNEL_BOOTTI ME directive in the Windows configuration part of boost /i nt er pr ocess/ de-
t ai | / wor kar ound. hpp.

If using the default implementation, (BOOST_| NTERPROCESS BOOTSTAMP_| S_LASTBOOTUPTI ME undefined) and the Startup Event
is not found, this might be due to some buggy software that floods or erases the event log.

In any error case (shared documents folder is not defined or bootup time could not be obtained, the library throws an error. You till
can use Boost.Interprocess definining your own directory as the shared directory. Just define BOOST_| NTERPRO-
CESS_SHARED DI R_PATHwhen using the library and that path will be used to place shared memory files.

:use_windows_h BOOST_USE_WINDOWS_H support

If BOOST_USE W NDOWS_H is defined, <windows.h> and other windows SDK files are included, otherwise the library declares
needed functions and structures to reduce the impact of including those heavy headers.

Notes for Linux users

Shared memory emulation folder

On systems without POSI X shared memory support shared memory objects are implemented as memory mapped files, using adir-
ectory placed in "/tmp" that can include (if BOOST | NTERPROCESS_HAS KERNEL_BOOTTI ME is defined) the last bootup time (if
the Os supports it). As in Windows, in any error case obtaining this directory the library throws an error . You still can use
Boost.I nter process definining your own directory asthe shared directory. Just define BOOST | NTERPROCESS SHARED DI R_PATH
when using the library and that path will be used to place shared memory files.
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Overcommit

The committed address space is the total amount of virtual memory (swap or physica memory/RAM) that the kernel might haveto
supply if al applications decide to access al of the memory they've requested from the kernel. By default, Linux allows processes
to commit more virtual memory than available in the system. If that memory is not accessed, no physical memory + swap isactualy
used.

The reason for this behaviour is that Linux tries to optimize memory usage on forked processes; fork() creates a full copy of the
process space, but with overcommitted memory, in this new forked instance only pages which have been written to actually need to
be allocated by the kernel. If applications access more memory than available, then the kernel must free memory in the hard way:
the OOM (Out Of Memory)-killer picks some processesto kill in order to recover memory.

Boost.I nterprocess has no way to change this behaviour and users might suffer the OOM-killer when accessing shared memory.
According to the Kernel documentation, the Linux kernel supports several overcommit modes. If you need non-kill guaranteesin
your application, you should change this overcommit behaviour.

Thanks to...

People
Many people have contributed with ideas and revisions, so this is the place to thank them:
» Thanksto al people who have shown interest in the library and have downloaded and tested the snapshots.

» Thanksto FrancisAndreand AndersHybertz for their ideas and suggestions. Many of them are not implemented yet but | hope
to include them when library gets some stability.

e Thanks to Matt Doyle, Steve LoBasso, Glenn Schrader, Hiang Swee Chiang, Phil Endecott, Rene Rivera, Harold Pirtle,
Paul Ryan, Shumin Wu, Michal Wozniak, Peter Johnson, Alex Ott, Shane Guillory, Steven Wooding and Kim Barrett for
their bug fixes and library testing.

» Thanksto Martin Adrian who suggested the use of Interprocess framework for user defined buffers.
» Thanksto Synge Todo for his boostbook-doxygen patch to improve I nterprocess documentation.

e Thanksto Olaf Krzikalla for his Intrusive library. | have taken some ideas to improve red black tree implementation from his
library.

» Thanksto Daniel James for his unordered map/set family and his help with alocators. His great unordered implementation has
been areference to design exception safe containers.

» Thanksto Howard Hinnant for his amazing help, specially explaining alocator swapping, move semantics and for devel oping
upgradable mutex and lock transfer features.

» Thanksto Pavel Vozenilek for hiscontinuousreview process, suggestions, code and help. Heisthe major supporter of Interprocess
library. The library has grown with his many and great advices.

» And finally, thank you to al Boosters. Long liveto C++!
Release Notes

Boost 1.56 Release
* Fixed bugs:
e Trac #9221 ("message_gueue deadlock on linux").
e Trac #9226 ("On some computers, Common Appdata is empty in registry, so boost interprocess cannot work™).

e Trac #9284 ("WaitFor SngleObject(mutex) must handle WAIT _ABANDONED").
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e Trac #9285 ("CreateMutex returns NULL if fails").

e Trac #9288 ("timed_wait does not check if it has expired").

e Trac #9408 ("Android does not support XS_SHARED MEMORY_OBJECTS").

e Trac #9729 ("crash on managed external_buffer object construction").

« Trac #9767 ("bootstamp generation causes error in case of corrupt Windows Event Log").

e Trac #9835 ("Boost Interprocess fails to compile with Android NDK GCC 4.8, -Werror=unused-variable").
e Trac #9911 ("get_tmp_base dir(...) failure").

o Trac #9946 ("ret_ptr uninitialized in init_atomic_func, fini_atomic_func").

e Trac #10011 ("segment_manager::find( unique_instance_t* ) failsto compile™).

e Trac #10021 ("Interprocess and BOOST USE WINDOWS H").

e Trac #10230 ("No Seep in interprocess: :winapi").

» GitHub #2 ("Provide support for the Cray C++ compiler. The Cray compiler defines__ GNUC__"]).
» GitHub #3 ("Fix/mingw interprocess_exception throw in file_wrapper::priv_open or_create"]).

ABI breaking: #9221 showed that BOOST | NTERPROCESS_MSG QUEUE_CI RCULAR | NDEX option of message queue, was
completely broken so an ABI break was necessary to have a working implementation.

Simplified, refactored and unified (timed_)lock code based on try_lock(). There were several bugs when handling timeout expir-
ations.

Changed the implementation of condition variables' destructorsto allow POSI X semantics (the condition variable can be destroyed
after all waiting threads have been woken up)..

Added BOOST_| NTERPROCESS_SHARED DI R_PATH option to define the shared directory used to place shared memory objects
when implemented as memory mapped files.

Added support for BOOST_USE_W NDOWS_H. When thismacro is defined I nterprocess does not declare used WindowsAPI function
and types, includes all needed windows SDK headers and uses types and functions declared by the Windows SDK.

Added get _si zeto:: boost:interprocess: w ndows_shared_menory.

Boost 1.55 Release

Fixed bugs #7156 ("'interprocess buffer streams leak memory on construction"]). #7164 (" Two potential bugs with b::int::vector
of b::i::weak_ptr"]). #7860 ("smart_ptr'syield_k and spinlock utilities can improve spinlock-based sychronization primitives']).
#8277 ("docs for named_mutex erroneously refer to interprocess mutex']). #8976 ("shared_ptr fails to compile if used with a
scoped_allocator"]). #9008 (" conditions variables fast enough only when opening a multiprocess browser"]). #9065 ("atomic_cas32
inline assembly wrong on ppc32']). #9073 (" Conflict names 'realloc™]).

Boost 1.54 Release

Added support for platform-specific flags to mapped_region (ticket #3030)
Fixed bugs #7484, #7598, #7682, #7923, #7924, #7928, #7936, #8521, #8595.

ABI breaking: Changed bootstamp function in Windows to use EventL og service start time as system bootup time. Previously
used Last Boot upTi me from WMI was unstable with time synchronization and hibernation and unusablein practice. If you really
need to obtain pre Boost 1.54 behaviour define BOOST | NTERPROCESS BOOTSTAMP_| S_LASTBOOTUPTI ME from command line
or det ai | / wor kar ound. hpp.
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Boost 1.53 Release

Fixed GCC -Wshadow warnings.

Experimental multiple allocation interface improved and changed again. Still unstable.
Replaced deprecated BOOST_NO_XXXX with newer BOOST_NO_CXX11 XXX macros.
ABI breaking: changed node pool allocators internals for improved efficiency.

Fixed bug #7795.

Boost 1.52 Release

Added shri nk_by and advi se functionsin napped_r egi on.

ABI breaking: Reimplemented nessage_queue with acircular buffer index (the old behavior used an ordered array, leading to
excessive copies). This should greatly increase performance but breaks ABI. Old behaviour/ABI can be used undefining macro
BOOST_| NTERPROCESS MsG_QUEUE_Cl RCULAR | NDEX inboost /i nt er process/ det ai | / wor kar ound. hpp

Improved message_queue insertion timeavoiding priority search for common cases (both array and circular buffer configurations).
Implemented i nt er proces_shar abl e_nut ex andi nt er proces_condi ti on_any.
Improved of f set _pt r performance.

Added integer overflow checks.

Boost 1.51 Release

Synchronous and asynchronous flushing for mapped_r egi on: : f | ush.

Source & ABI breaking: Removed get _of f set method from mapped_r egi on as it has no practical utility and m of f set
member was not for anything else.

Source& ABI breaking: Removedf | ush fromnmanaged_shar ed_nenory. asitisunspecified according to POSI X: " The effect
of msync() on a shared memory object or a typed memory object is unspecified" .

Fixed bug #7152,

Boost 1.50 Release

Fixed bugs #3750, #6727, #6648,

Shared memory in windows has again kernel persistence: kernel bootstamp and WMI has received some fixes and optimizations.
This causes incompatibility with Boost 1.48 and 1.49 but the user can comment #def i ne BOOST_I NTERPROCESS_HAS_KER-
NEL_BOOTTI ME in the windows configuration part to get Boost 1.48 & Boost 1.49 behaviour.

Boost 1.49 Release

Fixed bugs #6531, #6412, #6398, #6340, #6319, #6287, #6265, #6233, #6147, #6134, #6058, #6054, #5772, #5738, #5622, #5552,
#5518, #4655, #4452, #4383, #4297.

Fixed timed functions in mutex implementations to fulfill POSIX requirements. Under no circumstance shall the function fail
with atimeout if the mutex can be locked immediately. The validity of the abs_timeout parameter need not be checked if the mutex
can be locked immediately.

Boost 1.48 Release

Fixed bugs#2796, #4031, #4251, #4452, #4895, #5077, #5120, #5123, #5230, #5197, #5287, #5294, #5306, #5308, #5392, #5409,
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» Added support to customize offset_ptr and allow creating custom managed segments that might be shared between 32 and 64 bit
processes.

 Shared memory in windows has again filesystem lifetime: kernel bootstamp and WM I useto get areliable timestamp was causing
alot of trouble.

Boost 1.46 Release
« Fixed bugs #4557, #4979, #4907, #4895.
Boost 1.45 Release

* Fixed bugs#1080, #3284, #3439, #3448, #3582, #3682, #3829, #3846, #3914, #3947, #3950, #3951, #3985, #4010, #4417, #4019,
#4039, #4218, #4230, #4250, #4297, #4350, #4352, #4426, #4516, #4524, #4557, #4606, #4685, #4694.

» Added support for standard rvalue reference move semantics (tested on GCC 4.5 and VC10).

» Permissions can be detailed for interprocess named resources.

* mapped_regi on: : f | ush initiates disk flushing but does not guarantee it's completed when returns, since it is not portable.
» FreeBSD and MacOS now use posix semaphores to implement named semaphores and mutex.

Boost 1.41 Release

* Support for POSIX shared memory in Mac OS.

» ABI breaking: Generic semaphor e and named_senaphor e now implemented more efficiently with atomic operations.
» Morerobust file opening in Windows platforms with active Anti-virus software.

Boost 1.40 Release

» Windows shared memory is created in Shared Documents folder so that it can be shared between services and processes
* Fixed bugs #2967, #2973, #2992, #3138, #3166, #3205.

Boost 1.39 Release

e Added experimental st abl e_vect or container.

» shared_nenory_obj ect:: renmove has now POSIX unl i nk semantics and fi | e_mappi ng: : r emove was added to obtain
POSIX unl i nk semantics with mapped files.

* Shared memory in windows has now kernel lifetimeinstead of filesystem lifetime: shared memory will disappear when the system
reboots.

 Updated move semantics.

» Fixed bugs #2722, #2729, #2766, #1390, #2589,

Boost 1.38 Release

 Updated documentation to show rvalue-references funcions instead of emulation functions.

» More non-copyable classes are now movable.

* Move-constructor and assignments now leave moved object in default-constructed state instead of just swapping contents.

 Several bugfixes (#2391, #2431, #1390, #2570, #2528.
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Boost 1.37 Release
 Containers can be used now in recursive types.

» Added BOOST_| NTERPROCESS FORCE_GENERI C_EMUJLATI ONmacro option to force the use of generic emulation codefor process-
shared synchronization primitives instead of native POSIX functions.

» Added placement insertion members to containers
» boost:: posix_time::pos_inf vaueisnow handled portably for timed functions.

» Update some function parameters from i t er at or to const _i t erat or in containers to keep up with the draft of the next
standard.

» Documentation fixes.

Boost 1.36 Release

» Added anonymous shared memory for UNIX systems.

 Fixed erroneous voi d return typesfromf | at _map: : erase() functions.

* Fixed missing move semantics on managed memory classes.

» Added copy_on_write and open_read_only options for shared memory and mapped file managed classes.
» ABI breaking: Added to mapped_r egi on the mode used to create it.

» Corrected instantiation errorsin void allocators.

* shared_ptr ismovable and supports aliasing.

Boost 1.35 Release

» Added auxiliary utilitiesto easethe definition and construction of shar ed_pt r ,weak_pt r and uni que_pt r . Added explanations

and examples of these smart pointers in the documentation.

» Optimized vector:

« 1) Now workswith raw pointers as much as possible when using allocators defining poi nt er asan smart pointer. Thisincreases
performance and improves compilation times.

* 2) A bit of metaprogramming to avoid using move_iterator when thetype hastrivia copy constructor or assignment and improve
performance.

« 3) Changed custom algorithms with standard ones to take advantage of optimized standard algorithms.

* 4) Removed unused code.

» ABI breaking: Containers don't derive from alocators, to avoid problems with allocators that might define virtual functionswith

the same names as container member functions. That would convert container functions in virtual functions and might disallow
some of them if the returned type does not lead to a covariant return. Allocators are now stored as base classes of internal structs.

* Implemented named_nut ex and named_senaphore with POSIX named semaphores in systems supporting that option.

nanmed_condi t i on has been accordingly changed to support interoperability with naned_nut ex.

» Reduced template bloat for node and adaptive alocators extracting node implementation to a class that only depends on the

memory algorithm, instead of the segment manager + node size + node number...

» Fixed bug in mapped_r egi on in UNIX when mapping address was provided but the region was mapped in another address.
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Added al i gned_al | ocat e and al | ocat e_many functions to managed memory segments.

Improved documentation about managed memory segments.

Boost.I nter process containers are now documented in the Reference section.

Correction of typos and documentation errors.

Added get _i nst ance_name, get _i nst ance_| engt h and get _i nst ance_t ype functions to managed memory segments.
Corrected suboptimal buffer expansionbuginrbtree_best _fit.

Added iteration of named and unique objects in a segment manager.

Fixed leak invect or.

Added support for Solaris.

Optimized segment _manager to avoid code bloat associated with templated instantiations.

Fixed bug for UNIX: No dlash (/) was being added as the first character for shared memory names, leading to errors in some
UNIX systems.

Fixed bug in VC-8.0: Broken function inlining in core offset_ptr functions.

Code examples changed to use new BoostBook code import features.

Added aligned memory allocation function to memory algorithms.

Fixed bug in deque: : cl ear () and deque: : er ase() , they were declared private.

Fixed bug in deque: : er ase() . Thanks to Steve LoBasso.

Fixed bug in at om ¢_dec32() . Thanksto Glenn Schrader.

Improved (multi)map/(multi)set constructors taking iterators. Now those have linear time if the iterator range is already sorted.

ABI breaking: (multi)map/(multi)set now reduce their node size. The color hit is embedded in the parent pointer. Now, the size
of anodeisthe size of 3 pointersin most systems. This optimization is activated for raw and of f set _pt r pointers.

(multi)map/(multi)set now reuse memory from old nodes in the assignment operator.

ABI breaking: Implemented node-containers based on intrusive containers. This saves code size, since many instantiations share
the same algorithms.

Corrected code to be compilable with Visual C++ 8.0.

Added function to zero free memory in memory agorithms and the segment manager. This function is useful for security reasons
and to improve compression ratios for files created with nanaged_napped_fil e.

Added support for intrusive index typesin managed memory segments. Intrusive indexes save extramemory allocationsto allocate
the index since with just one allocation, we allocate room for the value, the name and the hook to insert the object in the index.

Created new index type: iset_index. It'san index based on an intrusive set (rb-tree).
Created new index type: iunordered _set_index. It's an index based on a pseudo-intrusive unordered set (hash table).
ABI breaking: Theintrusive index iset_index is now the default index type.

Optimized vector to take advantage of boost: : has_trivial _destructor. This optimization avoids calling destructors of
elementsthat have atrivia destructor.
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Optimized vector totake advantageof has_t ri vi al _dest ruct or _af t er _nove trait. Thisoptimization avoids calling destructors
of elementsthat have atrivial destructor if the element has been moved (which is the case of many movable types). Thistrick was
provided by Howard Hinnant.

Added security check to avoid integer overflow bug in allocators and named construction functions.

Added alignment checks to forward and backwards expansion functions.

Fixed bug in atomic functions for PPC.

Fixed race-condition error when creating and opening a managed segment.

Added adaptive pooals.

Sour ce breaking: Changed node allocators' template parameter order to make them easier to use.

Added support for native windows shared memory.

Added more tests.

Corrected the presence of private functionsin the reference section.

Added function (deal | ocat e_f ree_chunks() ) to manually deallocate completely free chunks from node allocators.

Implemented N1780 proposal to LWG issue 233: Insertion hintsin associative containersininterprocessnul ti set andnul ti map
classes.

Source breaking: A shared memory object is now used including shar ed_menory_obj ect . hpp header instead of shar ed
menory. hpp.

ABI breaking: Changed global mutex when initializing managed shared memory and memory mapped files. This change tries
to minimize deadlocks.

Sour ce breaking: Changed shared memory, memory mapped files and mapped region's open mode to asingle node_t type.

Added extra WIN32_LEAN_AND_MEAN before including DateTime headers to avoid socket redefinition errors when using
Interprocess and Asio in windows.

ABI breaking: mapped_r egi on constructor no longer requires classes derived from memory_mappable, but classes must fulfill
the MemoryMappable concept.

Added in-place reall ocation capabilities to basic_string.

ABI breaking: Reimplemented and optimized small string optimization. The narrow string class has zero byte overhead with an
internal 11 byte buffer in 32 systemsl!

Added move semantics to containers. Improves performance when using containers of containers.

ABI breaking: End nodes of node containers (list, slist, map/set) are now embedded in the containers instead of allocated using
the allocator. This allows no-throw move-constructors and improves performance.

ABI breaking: dlist and list containers now have constant-time size() function. The size of the container is added as a member.

Books and interesting links

Some useful references about the C++ programming language, C++ internals, shared memory, allocators and containers used to
design Boost.I nterprocess.

Books

Great book about multithreading, and POSIX: " Programming with Posix Threads', David R. Butenhof

render
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The UNIX inter-process bible: " UNIX Network Programming, Volume 2: Interprocess Communications', W. Richard
Stevens

e Current STL allocator issues. " Effective STL", Scott Meyers

My C++ bible: " Thinking in C++, Volume 1 & 2", Bruce Eckel and Chuck Allison

The book every C++ programmer should read: " Inside the C++ Object Model", Stanley B. Lippman

* A must-read: " | SO/IEC TR 18015: Technical Report on C++ Performance”, 1 SO WG21-SC22 members.
Links

A framework to put the STL in shared memory: "A C++ Standard Allocator for the Sandard Template Library" .
* Instantiating C++ objects in shared memory: "Using objects in shared memory for C++ application” .

» A shared memory allocator and relative pointer: "Taming Shared Memory" .

Future improvements...

There are some Interprocess features that | would like to implement and some Boost.I nter process code that can be much better.
Let's see some ideas:

Win32 synchronization is too basic

Win32 version of shared mutexes and shared conditions are based on "spin and wait" atomic instructions. Thisleadsto poor perform-
ance and does not manage any issues like priority inversions. We would need very serious help from threading experts on this. And
I'm not sure that this can be achieved in user-level software. Posix based implementations use PTHREAD PROCESS SHARED
attribute to place mutexes in shared memory, so there are no such problems. I'm not aware of any implementation that simulates
PTHREAD_ PROCESS SHARED attribute for Win32. We should be able to construct these primitives in memory mapped files,
so that we can get filesystem persistence just like with POSIX primitives.

Use of wide character names on Boost.Interprocess basic resources

Currently Interprocess only allows char based names for basic named objects. However, several operating systems use wchar _t
namesfor resources (mapped files, for example). In the future I nterprocess should try to present a portable narrow/wide char interface.
To do this, it would be useful to have a boost wstring <-> string conversion utilities to translate resource names (escaping needed
charactersthat can conflict with OS names) in a portable way. It would be interesting also the use of boost: :filesystem pathsto avoid
operating system specific issues.

Security attributes

Boost.I nter process does not define security attributes for shared memory and synchronization objects. Standard C++ also ignores
security attributes with files so adding security attributes would require some serious work.

Future inter-process communications

Boost.I nter process offers a process-shared message queue based on Boost.| nter process primitives like mutexes and conditions. |
would want to develop more mechanisms, like stream-oriented named fifo so that we can use it with a iostream-interface wrapper
(we can imitate Unix pipes).

C++ needs more complex mechanisms and it would be nice to have a stream and datagram oriented PF_UNIX-like mechanism in
C++. And for very fast inter-process remote calls Solaris doors is an interesting aternative to implement for C++. But the work to
implement PF_UNIX-like sockets and doors would be huge (and it might be difficult in a user-level library). Any network expert
volunteer?
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Indexes and Reference

Indexes
Class Index

A
accept_ownership_type
Struct accept_ownership_type, 434
adaptive_pool
Class template adaptive_pool, 271, 272
adaptive_pool base
Class template adaptive_pool_v1, 278
adaptive pool_v1
Class template adaptive_pool_v1, 278
advise
Class mapped_region, 391, 393
allocate
Class template adaptive_pool, 271, 273
Classtemplate allocator, 320, 321
Class template cached_adaptive pool, 343, 344
Classtemplate cached_node_allocator, 347, 348
Classtemplate node_allocator, 284, 285
Classtemplate private_adaptive pool, 293, 295
Classtemplate private_node_allocator, 300, 302
Classtemplate rbtree_best_fit, 365, 366
Class template segment_manager_base, 398, 399, 399
Multiple alocation functions, 82, 82
Performance of raw memory allocations, 147, 147
Synchronization guarantees, 75
The segment manager, 144
Writing a new shared memory allocation algorithm, 149, 150, 150, 150
alocate aligned
Classtemplate rbtree_best fit, 365, 367
Class template segment_manager_base, 398, 399, 399
alocate individual
Class template adaptive_pool, 271, 274
Classtemplate allocator, 320, 322
Class template cached_adaptive pool, 343, 346
Classtemplate cached_node_allocator, 347, 349
Classtemplate node_allocator, 284, 287
Class template private_adaptive pool, 293, 296
Classtemplate private_node_allocator, 300, 303
allocate_many
Class template adaptive_pool, 271, 273, 273
Classtemplate allocator, 320, 321, 321
Class template cached_adaptive pool, 343, 345, 345
Classtemplate cached_node_allocator, 347, 349, 349
Class template node_allocator, 284, 286, 286
Classtemplate private_adaptive pool, 293, 296, 296
Class template private_node_allocator, 300, 302, 303
Multiple allocation functions, 82, 82, 82
alocate one
Class template adaptive_pool, 271, 274, 274
Classtemplate allocator, 320, 322, 322
Class template cached_adaptive pool, 343, 346, 346
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Class template cached_node_allocator, 347, 349, 350

Class template node_allocator, 284, 287, 287

Classtemplate private_adaptive pool, 293, 296, 296

Classtemplate private_node_allocator, 300, 303, 303
allocator

Class template allocator, 320
allocator_holder

Classtemplate iunordered set index, 354
allocator_type

Building custom indexes, 151

Struct template flat_map_index_aux, 317
all_memory_deallocated

Classtemplate rbtree best_fit, 365, 366

Class template segment_manager_base, 398, 399
Anonymous condition example

buffer, 40

lock, 40, 40
Anonymous mutex example

lock, 36, 36

while, 36, 36
atomic_func

Class template segment_manager, 374, 375, 376

Executing an object function atomically, 77

B
bad alloc

Classbad alloc, 312, 312
base t

Class template adaptive pool v1, 278

Classtemplate node_allocator_v1, 289

Class template private_adaptive pool_v1, 297

Classtemplate private_node allocator_v1, 304
base type

Building custom indexes, 151
basic_bufferbuf

Classtemplate basic_bufferbuf, 323
basic_bufferstream

Classtemplate basic_bufferstream, 324

Formatting directly in your character buffer: bufferstream, 128
basic_ibufferstream

Classtemplate basic_ibufferstream, 325
basic_ivectorstream

Classtemplate basic_ivectorstream, 326
basic_managed externa _buffer

Classtemplate basic_managed_external_buffer, 327, 327
basic_managed heap_memory

Classtemplate basic_managed_heap _memory, 328, 328
basic_managed_mapped_file

Classtemplate basic_managed_mapped_file, 330
basic_managed shared_memory

Classtemplate basic_managed_shared_memory, 332, 332
basic_managed windows shared _memory

Classtemplate basic_managed_windows shared memory, 334, 334
basic managed xsi_shared memory

Classtemplate basic_managed_xsi_shared memory, 336, 336
basic_obufferstream

Classtemplate basic_obufferstream, 338
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basic_ovectorstream
Classtemplate basic_ovectorstream, 339
basic_vectorbuf
Classtemplate basic_vectorbuf, 340
basic_vectorstream
Classtemplate basic_vectorstream, 341
Formatting directly in your character vector: vectorstream, 125
Be Careful With lostream Writing
flush, 63
begin
Class template null_index, 359, 360, 360
Boost 1.54 Release
mapped_region, 157
Boost 1.56 Release
try_lock, 157
Boost unordered containers
name, 119
buffer
Anonymous condition example, 40
Building custom indexes, 151
Classtemplate basic_bufferbuf, 323, 323, 323
Classtemplate basic_bufferstream, 324, 324, 324
Classtemplate basic_ibufferstream, 325, 325, 325
Classtemplate basic_obufferstream, 338, 338, 338
Formatting directly in your character buffer: bufferstream, 128, 128
Header < boost/interprocess/all ocators/allocator.hpp >, 280
Introduction, 67, 67
bufferbuf
Header < boost/interprocess/streams/bufferstream.hpp >, 418
bufferstream
Formatting directly in your character buffer: bufferstream, 128
Header < boost/interprocess/streams/bufferstream.hpp >, 418
Building custom indexes
allocator_type, 151
base type, 151
buffer, 151
char_type, 151
flat_map_index_aux, 151
index_aux, 151
index_t, 151
key less, 151
key type, 151, 151
mapped _type, 151, 151
name, 151
reserve, 151, 151
segment_manager, 151
segment_manager_base, 151, 151
shrink_to_fit, 151
value type, 151

C

cached_adaptive pool
Class template cached_adaptive pool, 343, 344
cached_adaptive pool: Avoiding synchronization overhead
set_max_cached_nodes, 110
cached_node_allocator
Classtemplate cached_node_allocator, 347, 348
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cached_node_allocator: caching nodes to avoid overhead

set_max_cached_nodes, 104
char_type
Building custom indexes, 151

Formatting directly in your character buffer: bufferstream, 128
Formatting directly in your character vector: vectorstream, 125

check_sanity
Classtemplate rbtree best_fit, 365, 366

Class template segment_manager_base, 398, 399

Classbad alloc
bad alloc, 312, 312
interprocess_exception, 312
wait, 312
Classfile lock
file lock, 419
lock, 419, 420
lock _sharable, 419, 420
swap, 419, 420
timed_lock, 419, 420
timed_lock sharable, 419, 420
try_lock, 419, 420
try_lock_sharable, 419, 420
unlock, 419, 420
unlock_sharable, 419, 420
Classfile_mapping
file_mapping, 315, 315
remove, 315, 316
swap, 315, 316
Classinterprocess_condition
interprocess_condition, 421, 421
notify_all, 421, 422
notify_one, 421, 422
pred, 422
timed_wait, 421, 422, 422
wait, 421, 422, 422
Classinterprocess_condition_any
interprocess_condition_any, 423, 423
notify_all, 423, 423
notify_one, 423, 423
pred, 424
timed_wait, 423, 424, 424
walit, 423, 423, 424
Class interprocess_exception
interprocess_exception, 313, 313
Class interprocess mutex
interprocess mutex, 424, 424
lock, 424, 425
timed_lock, 424, 425
try_lock, 424, 425
unlock, 424, 425
Class interprocess recursive_mutex
interprocess _recursive_mutex, 426, 426
lock, 426, 426
timed_lock, 426, 426
try_lock, 426, 426
unlock, 426, 426
Classinterprocess_semaphore
interprocess_semaphore, 427, 427
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post, 427, 427
timed_wait, 427, 428
try_wait, 427, 428
wait, 427, 428

Class interprocess sharable mutex

interprocess_sharable mutex, 428, 428
lock, 428, 429

lock_sharable, 428, 429

timed_lock, 428, 429

timed_lock sharable, 428, 430
try_lock, 428, 429

try_lock_sharable, 428, 429

unlock, 428, 429

unlock_sharable, 428, 430

Classinterprocess _upgradable mutex

interprocess_upgradable mutex, 431, 431
lock, 431, 432

lock _sharable, 431, 432

lock _upgradable, 431, 432

timed_lock, 431, 432

timed_lock sharable, 431, 432

timed_lock upgradable, 431, 433
timed_unlock_upgradable and lock, 431, 433
try lock, 431, 432

try_lock_sharable, 431, 432

try_lock _upgradable, 431, 433
try_unlock_sharable and lock, 431, 434
try_unlock_sharable and lock_upgradable, 431, 434
try_unlock upgradable and_lock, 431, 433
unlock, 431, 432

unlock_and lock sharable, 431, 433
unlock_and lock upgradable, 431, 433
unlock_sharable, 431, 432
unlock_upgradable, 431, 433
unlock_upgradable and lock, 431, 433
unlock_upgradable and lock_sharable, 431, 433

Classlock_exception

interprocess_exception, 314
lock exception, 314, 314

Class mapped_region

advise, 391, 393

flush, 391, 393

get_page size, 391, 393
mapped_region, 391, 391, 391
shrink_by, 391, 393

swap, 391, 392

Class named_condition

named_condition, 437, 437, 438
notify_all, 437, 438

notify_one, 437, 438

pred, 438

remove, 437, 438, 439
timed_wait, 437, 438, 438

wait, 437, 438, 438

Class named_condition_any

named_condition_any, 439, 439, 440
notify_all, 439, 440
notify_one, 439, 440
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pred, 440
remove, 439, 440, 441
timed_wait, 439, 440, 440
wait, 439, 440, 440

Class named mutex
lock, 441, 442
named _mutex, 441, 441, 442
remove, 441, 442, 442
timed_lock, 441, 442
try_lock, 441, 442
unlock, 441, 442

Class named_recursive_mutex
lock, 443, 444
named_recursive_mutex, 443, 443, 443
remove, 443, 443, 444
timed_lock, 443, 444
try_lock, 443, 444
unlock, 443, 444

Class named_semaphore
named_semaphore, 445, 445, 445
post, 445, 446
remove, 445, 445, 446
timed_wait, 445, 446
try_wait, 445, 446
wait, 445, 446

Class named_sharable mutex
lock, 447, 448
lock _sharable, 447, 448
named_sharable mutex, 447, 447, 447
remove, 447, 447, 449
timed_lock, 447, 448
timed_lock sharable, 447, 448
try lock, 447, 448
try_lock_sharable, 447, 448
unlock, 447, 448
unlock_sharable, 447, 448

Class named_upgradable mutex
lock, 450, 451
lock_sharable, 450, 451
lock _upgradable, 450, 452
named_upgradable mutex, 450, 450, 450
remove, 450, 451, 453
timed_lock, 450, 451
timed_lock_sharable, 450, 451
timed_lock upgradable, 450, 452
timed_unlock_upgradable and lock, 450, 453
try_lock, 450, 451
try_lock_sharable, 450, 451
try_lock _upgradable, 450, 452
try_unlock_sharable and lock, 450, 453
try_unlock _sharable and lock_upgradable, 450, 453
try_unlock upgradable and_lock, 450, 453
unlock, 450, 451
unlock_and lock sharable, 450, 452
unlock_and lock upgradable, 450, 452
unlock_sharable, 450, 452
unlock_upgradable, 450, 452
unlock_upgradable and lock, 450, 452
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unlock_upgradable and lock_sharable, 450, 452
Class null_mutex

lock, 454, 454, 454

lock_sharable, 454, 455, 455

lock _upgradable, 454, 455, 455

null_mutex, 454, 454

timed_lock, 454, 455, 455

timed_lock sharable, 454, 455, 455

timed_lock upgradable, 454, 455, 455

timed_unlock_upgradable and lock, 454, 456, 456

try_lock, 454, 454, 454

try_lock_sharable, 454, 455, 455

try_lock_upgradable, 454, 455, 455

try_unlock_sharable and lock, 454, 456, 456

try_unlock _sharable and lock upgradable, 454, 456, 456

try_unlock_upgradable and_lock, 454, 456, 456

unlock, 454, 455, 455

unlock_and lock sharable, 454, 455, 455

unlock_and_lock upgradable, 454, 455, 455

unlock_sharable, 454, 455, 455

unlock_upgradable, 454, 455, 455

unlock_upgradable and lock, 454, 456, 456

unlock_upgradable and lock_sharable, 454, 455, 455
Class permissions

permissions, 396

set_default, 396, 397

set_permissions, 396, 397

set_unrestricted, 396, 397
Classremove file on_destroy

remove file on destroy, 316
Classremove_shared memory _on_destroy

remove_shared_memory_on_destroy, 400
Class shared_memory_object

remove, 401, 402, 402

shared memory_object, 401

swap, 401, 402

truncate, 401, 402
Class template adaptive pool

adaptive pool, 271, 272

alocate, 271, 273

allocate individual, 271, 274

allocate_many, 271, 273, 273

allocate one, 271, 274, 274

const_pointer, 271

const_reference, 271

dedllocate, 271, 273, 273, 274

deallocate free blocks, 271, 273

deallocate individual, 271, 274

deallocate many, 271, 274

deallocate one, 271, 274, 274, 274, 274

difference type, 271

other, 271

pointer, 271

rebind, 271

reference, 271

segment_manager, 271

size type, 271

swap, 271, 274
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value type, 271
void_pointer, 271

Class template adaptive pool vl
adaptive pool base, 278
adaptive pool v1, 278
base t, 278
other, 278
rebind, 278

Class template allocator
allocate, 320, 321
allocate individual, 320, 322
allocate_many, 320, 321, 321
allocate _one, 320, 322, 322
allocator, 320
construct, 320, 322
dedllocate, 320, 321, 321, 322
deallocate individual, 320, 322
deallocate_many, 320, 322
deallocate _one, 320, 322, 322, 322, 322
destroy, 320, 322
swap, 320, 322

Class template basic_bufferbuf
basic_bufferbuf, 323
buffer, 323, 323, 323

Classtemplate basic_bufferstream
basic_bufferstream, 324
buffer, 324, 324, 324

Classtemplate basic_ibufferstream
basic_ibufferstream, 325
buffer, 325, 325, 325

Classtemplate basic_ivectorstream
basic_ivectorstream, 326
clear, 326, 327, 327
reserve, 326, 327, 327
swap_vector, 326, 326

Classtemplate basic_managed_external_buffer
basic_managed external_buffer, 327, 327
grow, 327, 328
swap, 327, 328

Classtemplate basic_managed_heap_memory
basic_managed heap_memory, 328, 328
grow, 328, 329
swap, 328, 329

Class template basic_managed_mapped_file
basic_managed mapped file, 330
flush, 330, 331
grow, 330, 331
remove, 331
shrink_to_fit, 330, 331
swap, 330, 331

Class template basic_managed_shared_memory
basic_managed shared_memory, 332, 332
grow, 332, 333
remove, 333
shrink_to_fit, 332, 333
swap, 332, 333

Class template basic_managed_windows shared memory
basic_managed windows shared _memory, 334, 334
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swap, 334, 335

Classtemplate basic_managed_xsi_shared memory
basic_ managed xsi_shared memory, 336, 336
remove, 336, 337, 337
swap, 336, 337

Classtemplate basic_obufferstream
basic_obufferstream, 338
buffer, 338, 338, 338

Classtemplate basic_ovectorstream
basic_ovectorstream, 339
reserve, 339, 339, 339
swap_vector, 339, 339

Class template basic_vectorbuf
basic_vectorbuf, 340
clear, 340, 341, 341
reserve, 340, 341
swap_vector, 340, 340

Classtemplate basic_vectorstream
basic_vectorstream, 341
clear, 341, 342, 342
reserve, 341, 342, 342
swap_vector, 341, 342

Class template cached_adaptive pool
allocate, 343, 344
allocate individual, 343, 346
allocate_many, 343, 345, 345
allocate _one, 343, 346, 346
cached_adaptive pool, 343, 344
construct, 343, 345
deallocate, 343, 345, 345, 345
deallocate free blocks, 343, 345
deallocate individual, 343, 346
deallocate_many, 343, 345
deallocate _one, 343, 346, 346, 346, 346
destroy, 343, 345
set_max_cached_nodes, 343, 346
swap, 343, 346

Class template cached_node_allocator
allocate, 347, 348
allocate individual, 347, 349
allocate_many, 347, 349, 349
allocate _one, 347, 349, 350
cached_node_allocator, 347, 348
construct, 347, 349
deallocate, 347, 348, 349, 349
deallocate free blocks, 347, 348
deallocate individual, 347, 350
deallocate_many, 347, 349
deallocate _one, 347, 349, 349, 350, 350
destroy, 347, 349
set_max_cached_nodes, 347, 350
swap, 347, 350

Class template deleter
deleter, 403
pointer, 403

Classtemplate enable shared from_this
enable shared from_this, 404

Classtemplate flat_map_index
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reserve, 350, 351
shrink_to_fit, 350, 351
Classtemplate intrusive ptr
get, 351, 352, 352, 353, 353, 353
intrusive_ptr, 351
intrusive ptr_add ref, 351, 352, 352, 352
intrusive ptr_release, 351, 352
swap, 351, 353
Classtemplateiset_index
find, 353, 354, 354
iset_index_aux, 353
reserve, 353, 354
shrink_to_fit, 353, 354
Classtemplate iunordered set index
allocator_holder, 354
find, 354, 355, 355
insert_commit, 354, 355
iunordered set_index_aux, 354
reserve, 354, 355
shrink_to_fit, 354, 355
Class template map_index
reserve, 356, 356
shrink_to_fit, 356, 356
Class template message queue t
message_gueue_t, 357
receive, 357, 358
remove, 357, 358, 359
send, 357, 358
timed_receive, 357, 358
timed_send, 357, 358
try_receive, 357, 358
try_send, 357, 358
Classtemplate node_allocator
allocate, 284, 285
allocate individual, 284, 287
allocate_many, 284, 286, 286
allocate _one, 284, 287, 287
construct, 284, 286
const_pointer, 284
const_reference, 284
deallocate, 284, 286, 286, 286
deallocate free blocks, 284, 286
deallocate individual, 284, 287
deallocate_many, 284, 286
deallocate _one, 284, 287, 287, 287, 287
destroy, 284, 286
difference type, 284
node_allocator, 284, 285
other, 284
pointer, 284
rebind, 284
reference, 284
segment_manager, 284
size type, 284
swap, 284, 287
value type, 284
void_pointer, 284
Classtemplate node_allocator v1
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base t, 289
node_allocator_base, 289
node allocator v1, 289
other, 289
rebind, 289

Class template null_index
begin, 359, 360, 360
end, 359, 360, 360, 360, 360, 360, 360
null_index, 359, 359

Class template offset_ptr
get, 361, 363
offset_ptr, 361, 361, 362, 362, 362, 362, 362, 362
pointer_to, 361, 364

Class template private_adaptive pool
allocate, 293, 295
allocate individual, 293, 296
allocate_many, 293, 296, 296
allocate_one, 293, 296, 296
construct, 293, 295
const_pointer, 293
const_reference, 293
deallocate, 293, 295, 296, 296
deallocate free blocks, 293, 295
deallocate individual, 293, 296
deallocate_many, 293, 296
deallocate_one, 293, 296, 296, 296, 296
destroy, 293, 295
difference_type, 293
other, 293
pointer, 293
private_adaptive pool, 293, 294
rebind, 293
reference, 293
segment_manager, 293
size type, 293
swap, 293, 296
value type, 293
void_pointer, 293

Classtemplate private_adaptive pool v1
base t, 297
other, 297
private_adaptive pool base, 297
private_adaptive pool v1, 297
rebind, 297

Classtemplate private_node_allocator
allocate, 300, 302
allocate individual, 300, 303
allocate_many, 300, 302, 303
allocate_one, 300, 303, 303
construct, 300, 302
const_pointer, 300
const_reference, 300
deallocate, 300, 302, 302, 303
deallocate free blocks, 300, 302
deallocate individual, 300, 303
deallocate_many, 300, 303
deallocate_one, 300, 303, 303, 303, 303
destroy, 300, 302
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difference_type, 300
other, 300

pointer, 300
private_node_allocator, 300, 301
rebind, 300

reference, 300
segment_manager, 300
size type, 300

swap, 300, 303
value_type, 300
void_pointer, 300

Classtemplate private_node allocator_v1

base t, 304

other, 304

private node allocator_base, 304
private node allocator_v1, 304
rebind, 304

Classtemplate rbtree_best fit

allocate, 365, 366

allocate aligned, 365, 367
all_memory_deallocated, 365, 366
check_sanity, 365, 366

deallocate, 365, 366

get_min_size, 365, 367

grow, 365, 366

rbtree_best fit, 365, 365
shrink_to_fit, 365, 366
zero_free_memory, 365, 366

Class template scoped_lock

lock, 368, 370, 370

lock _exception, 370, 370, 370, 371
release, 368, 371

scoped_lock, 368

swap, 368, 371

timed_lock, 368, 370, 370
timed_unlock_upgradable and lock, 370
try_lock, 368, 370, 370

try_unlock _sharable and_lock, 370
try_unlock_upgradable and_lock, 369
unlock, 368, 370, 371, 371
unlock_upgradable and lock, 369

Class template scoped_ptr

get, 372, 373, 373
release, 372, 372, 372
reset, 372, 372, 372
scoped_ptr, 372, 372, 372
swap, 372, 373

Class template segment_manager

atomic_func, 374, 375, 376
construct, 374, 375, 375
construct_it, 374, 375, 376

destroy, 374, 376

destroy_ptr, 374, 376

find, 374, 375

find_or_construct, 374, 375, 375
find_or_construct it, 374, 376, 376
get_allocator, 374, 377

get_deleter, 374, 377
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get_instance length, 374, 377
get_instance_name, 374, 377
get_instance type, 374, 377
get_min_size, 374, 377
get_num_named_objects, 374, 377
get_num_unique_objects, 374, 377
reserve_named_objects, 374, 376
reserve_unique_objects, 374, 376
segment_manager, 374, 374, 375
segment_manager_base, 374
shrink_to_fit_indexes, 374, 376
try_atomic_func, 374, 376
Class template segment_manager_base
allocate, 398, 399, 399
allocate aligned, 398, 399, 399
all_memory_deallocated, 398, 399
check_sanity, 398, 399
deallocate, 398, 399
get_min_size, 398, 400
grow, 398, 399
memory_algorithm, 398
mutex_family, 398
segment_manager_base, 398
segment_manager_base type, 398
shrink_to_fit, 398, 399
void_pointer, 398
zero_free_memory, 398, 399
Class template sharable_lock
lock, 378, 380
lock _exception, 380, 380, 380, 380
lock sharable, 380
release, 378, 380
sharable_lock, 378, 378, 378, 379, 379
swap, 378, 381
timed_lock, 378, 380
timed_lock sharable, 380
try_lock, 378, 380
try_lock_sharable, 380
unlock, 378, 380
unlock_and lock sharable, 379
unlock_sharable, 379, 380
unlock_upgradable and lock_sharable, 379
Class template shared ptr
get, 381, 382, 383
reset, 381, 383, 383, 383
shared ptr, 381
swap, 381, 383
Classtemplate simple_seq fit
simple_seq fit, 384
Class template unique_ptr
deleter_type, 413
element_type, 413
get, 413, 414, 415, 416, 416, 416
get_deleter, 413, 414, 415, 416, 416, 416
pointer, 413
release, 413, 416
reset, 413, 416
swap, 413, 416
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unique_ptr, 413, 413, 414, 414
Class template unordered_map_index
reserve, 384, 384
shrink_to_fit, 384, 385
unordered_map_index_aux, 384
Class template upgradable lock
lock, 385, 387
lock _exception, 387, 387, 387, 387
lock upgradable, 387
release, 385, 388
swap, 385, 388
timed_lock, 385, 387
timed_lock upgradable, 387
try_lock, 385, 387
try_lock_upgradable, 387
try_unlock_sharable and lock upgradable, 386
unlock, 385, 387
unlock_upgradable, 387, 387
upgradable lock, 385, 385, 386, 386, 386
Class template weak_ptr
lock, 388, 389
reset, 388, 390
swap, 388, 390
weak _ptr, 388
Class windows _shared _memory
swap, 457, 458
windows_shared_memory, 457
Classxsi_key
xsi_key, 459
Classxsi_shared memory
remove, 460, 461, 461
swap, 460, 461
Xsi_shared_memory, 460
clear
Classtemplate basic_ivectorstream, 326, 327, 327
Classtemplate basic_vectorbuf, 340, 341, 341
Classtemplate basic_vectorstream, 341, 342, 342
Common Managed Mapped Files
managed _mapped file, 71
wmanaged_mapped_file, 71
Common Managed Shared Memory Classes
fixed_managed shared memory, 68
managed shared memory, 68
wfixed managed shared memory, 68
wmanaged_shared_memory, 68
construct
Class template allocator, 320, 322
Class template cached_adaptive pool, 343, 345
Class template cached_node_allocator, 347, 349
Classtemplate node_allocator, 284, 286
Class template private_adaptive pool, 293, 295
Classtemplate private_node_allocator, 300, 302
Class template segment._manager, 374, 375, 375
Constructing Managed Mapped Files
remove, 71
construct_it
Class template segment_manager, 374, 375, 376
const_pointer
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Class template adaptive pooal, 271
Classtemplate node_allocator, 284
Classtemplate private_adaptive pool, 293
Classtemplate private_node allocator, 300

Header < boost/interprocess/all ocators/adaptive pool.hpp >, 269
const_reference

Class template adaptive pooal, 271
Classtemplate node_allocator, 284
Classtemplate private_adaptive pool, 293
Classtemplate private_node allocator, 300

Header < boost/interprocess/all ocators/adaptive pool.hpp >, 269
Containers of containers

void_allocator, 118

create only t

Struct create_only_t, 308

Creating maps in shared memory

name, 9

Creating named shared memory objects

if, 5

Creating vectors in shared memory

D

if, 7

data

What's A Message Queue?, 63

dedllocate

Class template adaptive pool, 271, 273, 273, 274
Classtemplate allocator, 320, 321, 321, 322

Class template cached_adaptive pool, 343, 345, 345, 345
Classtemplate cached_node_allocator, 347, 348, 349, 349

Classtemplate node_allocator, 284, 286, 286, 286

Classtemplate private_adaptive pool, 293, 295, 296, 296
Classtemplate private_node_allocator, 300, 302, 302, 303

Classtemplate rbtree best_fit, 365, 366
Class template segment._ manager_base, 398, 399
Performance of raw memory allocations, 147

Writing a new shared memory allocation algorithm, 149, 150
dedllocate free blocks

Class template adaptive pool, 271, 273

Class template cached_adaptive pool, 343, 345
Classtemplate cached_node_allocator, 347, 348
Classtemplate node_allocator, 284, 286
Classtemplate private adaptive pool, 293, 295
Classtemplate private_node _allocator, 300, 302

deallocate_individua

Class template adaptive pool, 271, 274
Classtemplate allocator, 320, 322

Class template cached_adaptive pool, 343, 346
Classtemplate cached_node_allocator, 347, 350
Classtemplate node_allocator, 284, 287
Classtemplate private adaptive pool, 293, 296
Classtemplate private_node allocator, 300, 303

deallocate_many

Class template adaptive pool, 271, 274
Classtemplate allocator, 320, 322

Class template cached_adaptive pool, 343, 345
Classtemplate cached_node_allocator, 347, 349
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Classtemplate node_allocator, 284, 286
Classtemplate private adaptive pool, 293, 296
Classtemplate private_node_allocator, 300, 303
Multiple allocation functions, 82
deallocate one
Class template adaptive pool, 271, 274, 274, 274, 274
Class template allocator, 320, 322, 322, 322, 322
Class template cached_adaptive pool, 343, 346, 346, 346, 346
Class template cached_node_allocator, 347, 349, 349, 350, 350
Classtemplate node_allocator, 284, 287, 287, 287, 287
Class template private_adaptive pool, 293, 296, 296, 296, 296
Classtemplate private_node_allocator, 300, 303, 303, 303, 303
defer_lock type
Struct defer_lock_type, 435
deleter
Class template del eter, 403
Struct template managed_shared_ptr, 410
deleter_type
Class template unique _ptr, 413
Shared pointer and weak pointer, 136
Demotions (Upgradable Mutex only)
unlock_and lock sharable, 50
unlock_and_lock upgradable, 50
unlock_upgradable and lock_sharable, 50
destroy
Class template allocator, 320, 322
Class template cached_adaptive pool, 343, 345
Class template cached_node_allocator, 347, 349
Classtemplate node_allocator, 284, 286
Class template private_adaptive pool, 293, 295
Classtemplate private_node_allocator, 300, 302
Class template segment_manager, 374, 376
destroy ptr
Class template segment_manager, 374, 376
difference type
Class template adaptive pooal, 271
Class template node_allocator, 284
Classtemplate private_adaptive pool, 293
Classtemplate private_node allocator, 300
Header < boost/interprocess/all ocators/adaptive pool.hpp >, 269
Direct iostream formatting: vectorstream and bufferstream
while, 125

E

element_type
Class template unique _ptr, 413
enable_shared_from_this
Classtemplate enable shared from_this, 404
end
Class template null_index, 359, 360, 360, 360, 360, 360, 360
Example: Serializing a database through the message queue
if, 94
while, 94
Exclusive Locking (Sharable & Upgradable Mutexes)
lock, 48
timed_lock, 48
try_lock, 48
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unlock, 48
Executing an object function atomically
atomic_func, 77

F

File Locking Operations

lock, 59

lock_sharable, 59

timed_lock, 59

timed_lock_sharable, 59

try_lock, 59

try_lock_sharable, 59

unlock, 59

unlock_sharable, 59
file lock

Classfile_lock, 419
file_mapping

Classfile_mapping, 315, 315
find

Classtemplateiset_index, 353, 354, 354

Classtemplate iunordered set index, 354, 355, 355

Class template segment_manager, 374, 375

Performance of named allocations, 147
find_or_construct

Class template segment_manager, 374, 375, 375
find_or_construct_it

Class template segment_manager, 374, 376, 376
fixed_managed shared memory

Common Managed Shared Memory Classes, 68

Header < boost/interprocess/interprocess fwd.hpp >, 318
flat_map_index_aux

Building custom indexes, 151

Struct template flat_map_index_aux, 317
flush

Be Careful With lostream Writing, 63

Class mapped _region, 391, 393

Classtemplate basic_managed_mapped _file, 330, 331
for

Formatting directly in your character buffer: bufferstream, 128

Formatting directly in your character vector: vectorstream, 125
Formatting directly in your character buffer: bufferstream

basic_bufferstream, 128

buffer, 128, 128

bufferstream, 128

char_type, 128

for, 128

int_type, 128

off_type, 128

pos_type, 128

traits_type, 128

whbufferstream, 128
Formatting directly in your character vector: vectorstream

basic_vectorstream, 125

char_type, 125

for, 125

int_type, 125

off_type, 125
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pos type, 125
reserve, 125
swap_vector, 125, 125
traits_type, 125
vector_type, 125
Function swap
swap, 277
Function template make_managed shared ptr
make_managed shared ptr, 411, 411
Function template make_managed _unique_ptr
make_managed_unique ptr, 417
Function template make_managed weak ptr
make _managed weak ptr, 418
Function template swap
swap, 408, 408
Function template to_raw_pointer
to_raw_pointer, 408, 409

G
get
Classtemplate intrusive_ptr, 351, 352, 352, 353, 353, 353
Classtemplate offset_ptr, 361, 363
Class template scoped_ptr, 372, 373, 373
Classtemplate shared ptr, 381, 382, 383
Classtemplate unique _ptr, 413, 414, 415, 416, 416, 416
get_allocator
Class template segment_manager, 374, 377
get_deleter
Class template segment_manager, 374, 377
Classtemplate unique _ptr, 413, 414, 415, 416, 416, 416
get_instance length
Class template segment_manager, 374, 377
get_instance_name
Class template segment_manager, 374, 377
get_instance type
Class template segment_manager, 374, 377
get_min_size
Classtemplate rbtree _best fit, 365, 367
Class template segment_manager, 374, 377
Class template segment._ manager_base, 398, 400
Writing a new shared memory allocation algorithm, 149, 150
get_num_named_objects
Class template segment_manager, 374, 377
get_num_unique_objects
Class template segment_manager, 374, 377
get_page size
Class mapped _region, 391, 393
Global try_to lock
try_lock, 435
grow
Classtemplate basic_managed_external_buffer, 327, 328
Classtemplate basic_managed_heap _memory, 328, 329
Classtemplate basic_managed_mapped _file, 330, 331
Classtemplate basic_managed_shared_memory, 332, 333
Classtemplate rbtree best_fit, 365, 366
Class template segment._ manager_base, 398, 399
Managed Heap Memory: Boost.I nterprocess machinery in heap memory, 92
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Writing a new shared memory allocation algorithm, 149, 150

H
Header < boost/interprocess/allocators/adaptive_pool.hpp >
const_pointer, 269
const_reference, 269
difference_type, 269
multiallocation_chain, 269
pointer, 269
reference, 269
size type, 269
swap, 269
value type, 269
version, 269
Header < boost/interprocess/allocatorg/all ocator.hpp >
buffer, 280
Header < boost/interprocess/errors.hpp >
native_error_t, 311
Header < boost/interprocess/interprocess_fwd.hpp >
fixed_managed shared memory, 318
managed external _buffer, 318
managed heap _memory, 318
managed_mapped_file, 318
managed shared memory, 318
managed windows_shared_memory, 318
managed xsi_shared memory, 318
message_queue, 318
wfixed _managed shared memory, 318
wmanaged_external_buffer, 318
wmanaged_heap_memory, 318
wmanaged_mapped _file, 318
wmanaged_shared_memory, 318
wmanaged_windows shared memory, 318
wmanaged_xsi_shared_memory, 318
Header < boost/interprocess/smart_ptr/intrusive_ptr.hpp >
swap, 404
to_raw_pointer, 404
Header < boost/interprocess/smart_ptr/scoped_ptr.hpp >
swap, 408
to_raw_pointer, 408
Header < boost/interprocess/smart_ptr/shared_ptr.hpp >
make _managed shared ptr, 409
swap, 409
to_raw_pointer, 409
Header < boost/interprocess/smart_ptr/unique_ptr.hpp >
make_managed_unique ptr, 411
swap, 411
Header < boost/interprocess/smart_ptr/weak_ptr.hpp >
make_managed weak_ptr, 417
swap, 417
Header < boost/interprocess/streams/bufferstream.hpp >
bufferbuf, 418
bufferstream, 418
ibufferstream, 418
obufferstream, 418
whbufferbuf, 418
whbufferstream, 418
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wibufferstream, 418
wobufferstream, 418

ibufferstream

Header < boost/interprocess/streams/bufferstream.hpp >, 418
if

Creating named shared memory objects, 5

Creating vectors in shared memory, 7

Example: Serializing a database through the message queue, 94

Intrusive pointer, 132

Managed External Buffer: Constructing all Boost.Interprocess objectsin a user provided buffer, 89

Multiple allocation functions, 82

Opening managed shared memory and mapped files with Copy On Write or Read Only modes, 87

Scoped lock, 35

Scoped pointer, 134

Sharable Lock And Upgradable Lock, 52

Using shared memory as a pool of unnamed memory blocks, 4
index_aux

Building custom indexes, 151
index_t

Building custom indexes, 151

Struct template flat_map_index_aux, 317
insert_commit

Classtemplate iunordered set index, 354, 355
interprocess_condition

Classinterprocess _condition, 421, 421
interprocess_condition_any

Classinterprocess _condition_any, 423, 423
interprocess_exception

Classbad alloc, 312

Classinterprocess _exception, 313, 313

Class lock_exception, 314
interprocess_mutex

Classinterprocess mutex, 424, 424
interprocess_recursive_mutex

Classinterprocess recursive_mutex, 426, 426
interprocess _semaphore

Classinterprocess semaphore, 427, 427
interprocess_sharable mutex

Classinterprocess sharable mutex, 428, 428
interprocess_upgradable mutex

Classinterprocess upgradable mutex, 431, 431
Introduction

buffer, 67, 67
Intrusive pointer

if, 132

intrusive_ptr_add_ref, 132, 132

intrusive_ptr_release, 132, 132

segment_manager, 132, 132
intrusive_ptr

Classtemplate intrusive_ptr, 351
intrusive_ptr_add ref

Classtemplate intrusive ptr, 351, 352, 352, 352

Intrusive pointer, 132, 132
intrusive ptr_release

Class template intrusive_ptr, 351, 352

183

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Interprocess

Intrusive pointer, 132, 132
int_type

Formatting directly in your character buffer: bufferstream, 128
Formatting directly in your character vector: vectorstream, 125

iset_index_aux

Classtemplateiset_index, 353
iunordered set_index_aux

Classtemplate iunordered set index, 354

K

key_less
Building custom indexes, 151
Struct template flat_map_index_aux, 317
key type
Building custom indexes, 151, 151
Struct template flat_map_index_aux, 317

L

lock
Anonymous condition example, 40, 40
Anonymous mutex example, 36, 36
Classfile lock, 419, 420
Classinterprocess mutex, 424, 425
Classinterprocess recursive_mutex, 426, 426
Classinterprocess _sharable mutex, 428, 429
Classinterprocess upgradable mutex, 431, 432
Class named _mutex, 441, 442
Class named_recursive_mutex, 443, 444
Class named_sharable mutex, 447, 448
Class named_upgradable_mutex, 450, 451
Class null_mutex, 454, 454, 454
Class template scoped_lock, 368, 370, 370
Class template sharable |ock, 378, 380
Class template upgradable _lock, 385, 387
Class template weak_ptr, 388, 389
Exclusive Locking (Sharable & Upgradable M utexes), 48
File Locking Operations, 59
Mutex Operations, 33
Named mutex example, 39
Scoped lock, 35
Sharable Lock And Upgradable Lock, 52
What's a Sharable and an Upgradable Mutex?, 47
Lock Transfers Through Move Semantics
unlock_and_lock_sharable, 54
lock_exception
Classlock_exception, 314, 314
Class template scoped_lock, 370, 370, 370, 371
Class template sharable_lock, 380, 380, 380, 380
Class template upgradable lock, 387, 387, 387, 387
lock_sharable
Classfile lock, 419, 420
Classinterprocess _sharable mutex, 428, 429
Classinterprocess upgradable mutex, 431, 432
Class named_sharable mutex, 447, 448
Class named_upgradable_mutex, 450, 451
Class null_mutex, 454, 455, 455
Class template sharable |ock, 380
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File Locking Operations, 59

Sharable Lock And Upgradable Lock, 52, 52

Sharable Locking (Sharable & Upgradable Mutexes), 49
lock upgradable

Classinterprocess upgradable mutex, 431, 432

Class named_upgradable mutex, 450, 452

Class null_mutex, 454, 455, 455

Class template upgradable lock, 387

Sharable Lock And Upgradable Lock, 52

Upgradable Locking (Upgradable Mutex only), 49

M
make _managed shared_ptr

Function template make_managed shared ptr, 411, 411

Header < boost/interprocess/smart_ptr/shared_ptr.hpp >, 409
make_managed_unique_ptr

Function template make_managed_unique_ptr, 417

Header < boost/interprocess/smart_ptr/unique_ptr.hpp >, 411
make _managed weak_ptr

Function template make_managed weak_ptr, 418

Header < boost/interprocess/smart_ptr/weak_ptr.hpp >, 417
Managed External Buffer: Constructing all Boost.I nterprocess objectsin a user provided buffer

if, 89

managed_external_buffer, 89

wmanaged_external_buffer, 89
Managed Heap Memory: Boost.Interprocess machinery in heap memory

grow, 92

managed_heap_memory, 92

wmanaged_heap_memory, 92
managed external _buffer

Header < boost/interprocess/interprocess fwd.hpp >, 318

Managed External Buffer: Constructing all Boost.Interprocess objectsin a user provided buffer, 89
managed_heap_memory

Header < boost/interprocess/interprocess fwd.hpp >, 318

Managed Heap Memory: Boost.Interprocess machinery in heap memory, 92
managed_mapped_file

Common Managed Mapped Files, 71

Header < boost/interprocess/interprocess fwd.hpp >, 318
managed shared_memory

Common Managed Shared Memory Classes, 68

Header < boost/interprocess/interprocess fwd.hpp >, 318
managed _shared ptr

Struct template managed_shared_ptr, 410
managed_unique_ptr

Struct template managed_unique_ptr, 412
managed weak ptr

Struct template managed_weak_ptr, 417
managed windows_shared_memory

Header < boost/interprocess/interprocess fwd.hpp >, 318
managed xsi_shared memory

Header < boost/interprocess/interprocess fwd.hpp >, 318
mapped_region

Boost 1.54 Release, 157

Class mapped region, 391, 391, 391
mapped_type

Building custom indexes, 151, 151

Struct template flat_map_index_aux, 317
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memory_algorithm

Class template segment_manager _base, 398
message_queue

Header < boost/interprocess/interprocess fwd.hpp >, 318
message_queue_t

Class template message_queue t, 357
multiallocation_chain

Header < boost/interprocess/all ocators/adaptive pool.hpp >, 269

Multiple allocation functions, 82
Multiple allocation functions

allocate, 82, 82

allocate_many, 82, 82, 82

deallocate_many, 82

if, 82

multiallocation chain, 82

while, 82
Mutex Operations

lock, 33

timed_lock, 33

try_lock, 33

unlock, 33
mutex_family

Class template segment_manager _base, 398

Struct mutex_family, 436

The memory algorithm, 143

Writing a new shared memory allocation algorithm, 149, 149, 149, 149, 150
mutex_type

Struct mutex_family, 436

Struct null_mutex_family, 436

Writing a new shared memory allocation algorithm, 149

N

name

Boost unordered containers, 119

Building custom indexes, 151

Creating mapsin shared memory, 9
Named mutex example

lock, 39
named_condition

Class named_condition, 437, 437, 438
named_condition_any

Class named_condition_any, 439, 439, 440
named mutex

Class named _mutex, 441, 441, 442
named_recursive_mutex

Class named_recursive_mutex, 443, 443, 443
named_semaphore

Class named_semaphore, 445, 445, 445
named_sharable mutex

Class named_sharable mutex, 447, 447, 447
named_upgradable mutex

Class named_upgradable mutex, 450, 450, 450
native_error_t

Header < boost/interprocess/errors.hpp >, 311
node_allocator

Classtemplate node_allocator, 284, 285
node_allocator_base
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Classtemplate node_allocator_v1, 289
node_allocator_v1

Classtemplate node_allocator_v1, 289
notify_all

Classinterprocess _condition, 421, 422

Classinterprocess _condition_any, 423, 423

Class named_condition, 437, 438

Class named_condition_any, 439, 440
notify_one

Classinterprocess _condition, 421, 422

Classinterprocess _condition_any, 423, 423

Class named_condition, 437, 438

Class named_condition_any, 439, 440
null_index

Classtemplate null_index, 359, 359
null_mutex

Class null_mutex, 454, 454
null_mutex_family

Struct null_mutex_family, 436

@)
obufferstream

Header < boost/interprocess/streams/bufferstream.hpp >, 418
offset_ptr

Class template offset_ptr, 361, 361, 362, 362, 362, 362, 362, 362
off type

Formatting directly in your character buffer: bufferstream, 128
Formatting directly in your character vector: vectorstream, 125
Opening managed shared memory and mapped files with Copy On Write or Read Only modes
if, 87
open_copy_on_write t
Struct open_copy_on_write t, 309
open_only t
Struct open_only t, 309
open_or_create t
Struct open_or_create t, 309
open_read only t
Struct open_read _only _t, 310
open_read private t
Struct open_read_private t, 310
other
Class template adaptive pooal, 271
Class template adaptive pool v1, 278
Classtemplate node_allocator, 284
Classtemplate node_allocator_v1, 289
Classtemplate private_adaptive pool, 293
Class template private_adaptive pool_v1, 297
Classtemplate private_node allocator, 300
Classtemplate private_node allocator_v1, 304
Struct template rebind, 274, 275, 278, 287, 290, 297, 298, 304, 305

P

Performance of named allocations
find, 147

Performance of raw memory allocations
alocate, 147, 147
dedllocate, 147
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reserve, 147
permissions
Class permissions, 396
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Class named_condition_any, 439, 440, 441
Class named _mutex, 441, 442, 442
Class named_recursive_mutex, 443, 443, 444
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Class named_sharable mutex, 447, 447, 449
Class named_upgradable mutex, 450, 451, 453
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Classtemplate basic_managed_shared_memory, 333
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Classremove_shared memory_on_destroy, 400
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Classtemplate basic_ovectorstream, 339, 339, 339
Classtemplate basic_vectorbuf, 340, 341
Classtemplate basic_vectorstream, 341, 342, 342
Classtemplate flat_map _index, 350, 351
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Performance of raw memory allocations, 147
reserve_named_objects
Class template segment_manager, 374, 376
reserve_unigque_objects

189

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Interprocess

Class template segment_manager, 374, 376
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Class template scoped_ptr, 372, 372, 372

Classtemplate shared ptr, 381, 383, 383, 383

Class template unique _ptr, 413, 416

Class template weak_ptr, 388, 390
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Scoped lock
if, 35
lock, 35
unlock, 35
Scoped Lock and Sharable Lock With File Locking
unlock_and lock sharable, 61
Scoped pointer
if, 134
pointer, 134
release, 134, 134
segment_manager, 134, 134
scoped_lock
Class template scoped_lock, 368
scoped_ptr
Class template scoped_ptr, 372, 372, 372
segment_manager
Building custom indexes, 151
Class template adaptive pooal, 271
Classtemplate node_allocator, 284
Classtemplate private_adaptive pool, 293
Classtemplate private_node allocator, 300
Class template segment_manager, 374, 374, 375
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Class template segment_manager, 374
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segment_manager_base type
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set_max_cached_nodes
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cached_node_allocator: caching nodes to avoid overhead, 104
Class template cached_adaptive pool, 343, 346
Classtemplate cached_node_allocator, 347, 350
set_permissions
Class permissions, 396, 397
set_unrestricted
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lock, 52
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lock _upgradable, 52
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try_lock_sharable, 52
try_lock_upgradable, 52
unlock_sharable, 52, 52
unlock_upgradable, 52
Sharable Locking (Sharable & Upgradable M utexes)
lock sharable, 49
timed_lock sharable, 49
try_lock_sharable, 49
unlock_sharable, 49
sharable |ock
Class template sharable lock, 378, 378, 378, 379, 379
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shared memory_object
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open_or_create t, 309
Struct open_read only t
open_read only t, 310
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key less, 317
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managed _shared ptr, 410
type, 410
void_allocator, 410
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managed _unique_ptr, 412
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other, 274, 275, 278, 287, 290, 297, 298, 304, 305
rebind, 274, 275, 278, 287, 290, 297, 298, 304, 305
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swap
Classfile lock, 419, 420
Classfile_mapping, 315, 316
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Class shared_memory_object, 401, 402
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Class template allocator, 320, 322
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Classtemplate basic_managed_windows shared memory, 334, 335
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Classtemplate node_allocator, 284, 287
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Class template unique _ptr, 413, 416
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Classtemplate basic_ovectorstream, 339, 339

Classtemplate basic_vectorbuf, 340, 340

Classtemplate basic_vectorstream, 341, 342

Formatting directly in your character vector: vectorstream, 125, 125
Synchronization guarantees

alocate, 75
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The memory agorithm
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void_pointer, 143

The segment manager
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Classfile lock, 419, 420
Classinterprocess mutex, 424, 425
Classinterprocess recursive mutex, 426, 426
Classinterprocess sharable mutex, 428, 429
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Class named _mutex, 441, 442
Class named _recursive_mutex, 443, 444
Class named_sharable mutex, 447, 448
Class named_upgradable mutex, 450, 451
Class null_mutex, 454, 455, 455
Class template scoped_lock, 368, 370, 370
Class template sharable_lock, 378, 380
Class template upgradable lock, 385, 387
Exclusive Locking (Sharable & Upgradable Mutexes), 48
File Locking Operations, 59
Mutex Operations, 33

timed_lock_sharable
Classfile lock, 419, 420
Classinterprocess sharable mutex, 428, 430
Classinterprocess upgradable mutex, 431, 432
Class named_sharable mutex, 447, 448
Class named_upgradable mutex, 450, 451
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File Locking Operations, 59
Sharable Lock And Upgradable Lock, 52
Sharable Locking (Sharable & Upgradable Mutexes), 49
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Classinterprocess upgradable mutex, 431, 433
Class named_upgradable mutex, 450, 452
Class null_mutex, 454, 455, 455
Class template upgradable lock, 387
Sharable Lock And Upgradable Lock, 52
Upgradable Locking (Upgradable Mutex only), 49
timed_receive
Class template message_queue t, 357, 358
timed send
Class template message_queue t, 357, 358
timed_unlock_upgradable and lock
Classinterprocess upgradable mutex, 431, 433
Class named_upgradable mutex, 450, 453
Class null_mutex, 454, 456, 456
Class template scoped_lock, 370
Promoations (Upgradable Mutex only), 51
Transfers To Scoped Lock, 56
timed_wait
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Classinterprocess _condition_any, 423, 424, 424
Classinterprocess _semaphore, 427, 428
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Transferring Unlocked Locks
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try_unlock_upgradable and_lock, 56
unlock_upgradable and lock, 56
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try lock
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Classfile lock, 419, 420
Classinterprocess mutex, 424, 425
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Class named_sharable mutex, 447, 448
Class named_upgradable mutex, 450, 451
Class null_mutex, 454, 454, 454
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Class template sharable_lock, 378, 380
Class template upgradable lock, 385, 387
Exclusive Locking (Sharable & Upgradable Mutexes), 48
File Locking Operations, 59
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Classfile lock, 419, 420
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Sharable Lock And Upgradable Lock, 52
Sharable Locking (Sharable & Upgradable Mutexes), 49
try_lock_upgradable
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Sharable Lock And Upgradable Lock, 52
Upgradable Locking (Upgradable Mutex only), 49
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try_send
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Using shared memory as a pool of unnamed memory blocks

if, 4

V

value type

Building custom indexes, 151

Class template adaptive pooal, 271

Classtemplate node_allocator, 284
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Class named_condition_any, 439, 440, 440

Class named_semaphore, 445, 446
whbufferbuf

Header < boost/interprocess/streams/bufferstream.hpp >, 418
whbufferstream

Formatting directly in your character buffer: bufferstream, 128
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void_pointer, 149, 149, 149, 149
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xsi_key
Classxsi_key, 459
xsi_shared_memory
Classxsi_shared_memory, 460

Z

zero_free_memory
Classtemplate rbtree_best_fit, 365, 366
Class template segment_manager_base, 398, 399
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Class template node_allocator, 284, 286, 286
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Building custom indexes, 151
Struct template flat_map_index_aux, 317
all_memory_deallocated
Classtemplate rbtree best_fit, 365, 366
Class template segment_manager_base, 398, 399
Anonymous condition example
buffer, 40
lock, 40, 40
Anonymous mutex example
lock, 36, 36
while, 36, 36
atomic_func
Class template segment._manager, 374, 375, 376
Executing an object function atomically, 77

B
bad alloc
Classbad alloc, 312, 312
base t
Class template adaptive pool vl, 278
Classtemplate node_allocator_v1, 289
Class template private_adaptive pool_v1, 297
Classtemplate private_node allocator_v1, 304
base type
Building custom indexes, 151
basic_bufferbuf
Classtemplate basic_bufferbuf, 323
basic_bufferstream
Classtemplate basic_bufferstream, 324
Formatting directly in your character buffer: bufferstream, 128
basic_ibufferstream
Classtemplate basic_ibufferstream, 325
basic_ivectorstream
Classtemplate basic_ivectorstream, 326
basic_managed externa _buffer
Classtemplate basic_managed_external_buffer, 327, 327
basic_managed heap_memory
Classtemplate basic_managed_heap _memory, 328, 328
basic_managed_mapped_file
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Class template basic_managed_mapped_file, 330
basic_managed shared memory

Class template basic_managed_shared _memory, 332, 332
basic_managed windows shared _memory

Class template basic_managed_windows shared memory, 334, 334
basic managed xsi_shared memory

Classtemplate basic_managed_xsi_shared memory, 336, 336
basic_obufferstream

Classtemplate basic_obufferstream, 338
basic_ovectorstream

Classtemplate basic_ovectorstream, 339
basic_vectorbuf

Classtemplate basic_vectorbuf, 340
basic_vectorstream

Classtemplate basic_vectorstream, 341

Formatting directly in your character vector: vectorstream, 125
Be Careful With lostream Writing

flush, 63
begin

Class template null_index, 359, 360, 360
Boost 1.54 Release

mapped_region, 157
Boost 1.56 Release

try_lock, 157
Boost unordered containers

name, 119
buffer

Anonymous condition example, 40

Building custom indexes, 151

Classtemplate basic_bufferbuf, 323, 323, 323

Classtemplate basic_bufferstream, 324, 324, 324

Classtemplate basic_ibufferstream, 325, 325, 325

Classtemplate basic_obufferstream, 338, 338, 338

Formatting directly in your character buffer: bufferstream, 128, 128

Header < boost/interprocess/all ocators/allocator.hpp >, 280

Introduction, 67, 67
bufferbuf

Header < boost/interprocess/streams/bufferstream.hpp >, 418
bufferstream

Formatting directly in your character buffer: bufferstream, 128

Header < boost/interprocess/streams/bufferstream.hpp >, 418
Building custom indexes

allocator_type, 151

base type, 151

buffer, 151

char_type, 151

flat_map_index_aux, 151

index_aux, 151

index_t, 151

key less, 151

key type, 151, 151

mapped _type, 151, 151

name, 151

reserve, 151, 151

segment_manager, 151

segment_manager_base, 151, 151

shrink_to_fit, 151

value type, 151
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C

cached_adaptive pool
Class template cached_adaptive pool, 343, 344
cached_adaptive pool: Avoiding synchronization overhead
set_max_cached_nodes, 110
cached_node_allocator
Class template cached_node_allocator, 347, 348
cached_node_allocator: caching nodes to avoid overhead
set_max_cached_nodes, 104
char_type
Building custom indexes, 151
Formatting directly in your character buffer: bufferstream, 128
Formatting directly in your character vector: vectorstream, 125
check_sanity
Classtemplate rbtree best_fit, 365, 366
Class template segment._manager_base, 398, 399
Classbad alloc
bad alloc, 312, 312
interprocess_exception, 312
wait, 312
Classfile lock
file lock, 419
lock, 419, 420
lock _sharable, 419, 420
swap, 419, 420
timed_lock, 419, 420
timed_lock sharable, 419, 420
try_lock, 419, 420
try_lock_sharable, 419, 420
unlock, 419, 420
unlock_sharable, 419, 420
Classfile_mapping
file_mapping, 315, 315
remove, 315, 316
swap, 315, 316
Classinterprocess_condition
interprocess_condition, 421, 421
notify_all, 421, 422
notify_one, 421, 422
pred, 422
timed_wait, 421, 422, 422
wait, 421, 422, 422
Classinterprocess_condition_any
interprocess_condition_any, 423, 423
notify_all, 423, 423
notify_one, 423, 423
pred, 424
timed_wait, 423, 424, 424
wait, 423, 423, 424
Class interprocess_exception
interprocess_exception, 313, 313
Class interprocess mutex
interprocess mutex, 424, 424
lock, 424, 425
timed_lock, 424, 425
try_lock, 424, 425
unlock, 424, 425
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Class interprocess recursive_mutex
interprocess _recursive_mutex, 426, 426
lock, 426, 426
timed_lock, 426, 426
try_lock, 426, 426
unlock, 426, 426

Classinterprocess _semaphore
interprocess_semaphore, 427, 427
post, 427, 427
timed_wait, 427, 428
try_wait, 427, 428
wait, 427, 428

Classinterprocess sharable mutex
interprocess _sharable mutex, 428, 428
lock, 428, 429
lock_sharable, 428, 429
timed_lock, 428, 429
timed_lock sharable, 428, 430
try_lock, 428, 429
try_lock_sharable, 428, 429
unlock, 428, 429
unlock_sharable, 428, 430

Class interprocess _upgradable mutex
interprocess_upgradable mutex, 431, 431
lock, 431, 432
lock _sharable, 431, 432
lock _upgradable, 431, 432
timed_lock, 431, 432
timed_lock sharable, 431, 432
timed_lock upgradable, 431, 433
timed_unlock_upgradable and lock, 431, 433
try lock, 431, 432
try_lock_sharable, 431, 432
try_lock _upgradable, 431, 433
try_unlock_sharable and lock, 431, 434
try_unlock_sharable and lock_upgradable, 431, 434
try_unlock upgradable and_lock, 431, 433
unlock, 431, 432
unlock_and lock sharable, 431, 433
unlock_and lock upgradable, 431, 433
unlock_sharable, 431, 432
unlock_upgradable, 431, 433
unlock_upgradable and lock, 431, 433
unlock_upgradable and lock_sharable, 431, 433

Classlock _exception
interprocess_exception, 314
lock exception, 314, 314

Class mapped_region
advise, 391, 393
flush, 391, 393
get_page size, 391, 393
mapped_region, 391, 391, 391
shrink_by, 391, 393
swap, 391, 392

Class named_condition
named_condition, 437, 437, 438
notify_all, 437, 438
notify_one, 437, 438
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pred, 438
remove, 437, 438, 439
timed_wait, 437, 438, 438
wait, 437, 438, 438
Class named_condition_any
named_condition_any, 439, 439, 440
notify_all, 439, 440
notify_one, 439, 440
pred, 440
remove, 439, 440, 441
timed_wait, 439, 440, 440
wait, 439, 440, 440
Class named mutex
lock, 441, 442
named _mutex, 441, 441, 442
remove, 441, 442, 442
timed_lock, 441, 442
try lock, 441, 442
unlock, 441, 442
Class named_recursive_mutex
lock, 443, 444
named_recursive_mutex, 443, 443, 443
remove, 443, 443, 444
timed_lock, 443, 444
try lock, 443, 444
unlock, 443, 444
Class named_semaphore
named_semaphore, 445, 445, 445
post, 445, 446
remove, 445, 445, 446
timed_wait, 445, 446
try_wait, 445, 446
wait, 445, 446
Class named_sharable mutex
lock, 447, 448
lock _sharable, 447, 448
named_sharable mutex, 447, 447, 447
remove, 447, 447, 449
timed_lock, 447, 448
timed_lock sharable, 447, 448
try lock, 447, 448
try_lock_sharable, 447, 448
unlock, 447, 448
unlock_sharable, 447, 448
Class named_upgradable mutex
lock, 450, 451
lock_sharable, 450, 451
lock _upgradable, 450, 452
named_upgradable mutex, 450, 450, 450
remove, 450, 451, 453
timed_lock, 450, 451
timed_lock_sharable, 450, 451
timed_lock upgradable, 450, 452
timed_unlock_upgradable and lock, 450, 453
try_lock, 450, 451
try_lock_sharable, 450, 451
try_lock_upgradable, 450, 452
try_unlock_sharable and lock, 450, 453
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try_unlock _sharable and lock_upgradable, 450, 453
try_unlock _upgradable and_lock, 450, 453
unlock, 450, 451
unlock_and lock sharable, 450, 452
unlock_and lock upgradable, 450, 452
unlock_sharable, 450, 452
unlock_upgradable, 450, 452
unlock_upgradable and lock, 450, 452
unlock_upgradable and lock_sharable, 450, 452
Class null_mutex
lock, 454, 454, 454
lock_sharable, 454, 455, 455
lock _upgradable, 454, 455, 455
null_mutex, 454, 454
timed_lock, 454, 455, 455
timed_lock sharable, 454, 455, 455
timed_lock upgradable, 454, 455, 455
timed_unlock_upgradable and lock, 454, 456, 456
try_lock, 454, 454, 454
try_lock_sharable, 454, 455, 455
try_lock_upgradable, 454, 455, 455
try_unlock_sharable and lock, 454, 456, 456
try_unlock _sharable and lock upgradable, 454, 456, 456
try_unlock_upgradable and_lock, 454, 456, 456
unlock, 454, 455, 455
unlock_and lock sharable, 454, 455, 455
unlock_and _lock upgradable, 454, 455, 455
unlock_sharable, 454, 455, 455
unlock_upgradable, 454, 455, 455
unlock_upgradable and lock, 454, 456, 456
unlock_upgradable and lock_sharable, 454, 455, 455
Class permissions
permissions, 396
set_default, 396, 397
set_permissions, 396, 397
set_unrestricted, 396, 397
Classremove file on_destroy
remove file on destroy, 316
Classremove_shared memory _on_destroy
remove_shared_memory_on_destroy, 400
Class shared_memory_object
remove, 401, 402, 402
shared memory_object, 401
swap, 401, 402
truncate, 401, 402
Class template adaptive pool
adaptive pool, 271, 272
alocate, 271, 273
allocate individual, 271, 274
allocate_many, 271, 273, 273
allocate one, 271, 274, 274
const_pointer, 271
const_reference, 271
dedllocate, 271, 273, 273, 274
deallocate free blocks, 271, 273
deallocate individual, 271, 274
deallocate many, 271, 274
deallocate one, 271, 274, 274, 274, 274
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difference type, 271
other, 271
pointer, 271
rebind, 271
reference, 271
segment_manager, 271
size type, 271
swap, 271, 274
value type, 271
void_pointer, 271
Class template adaptive pool vl
adaptive pool base, 278
adaptive pool v1, 278
base t, 278
other, 278
rebind, 278
Class template allocator
allocate, 320, 321
allocate individual, 320, 322
allocate_many, 320, 321, 321
allocate _one, 320, 322, 322
allocator, 320
construct, 320, 322
dedllocate, 320, 321, 321, 322
deallocate individual, 320, 322
deallocate_many, 320, 322
deallocate _one, 320, 322, 322, 322, 322
destroy, 320, 322
swap, 320, 322
Class template basic_bufferbuf
basic_bufferbuf, 323
buffer, 323, 323, 323
Classtemplate basic_bufferstream
basic_bufferstream, 324
buffer, 324, 324, 324
Classtemplate basic_ibufferstream
basic_ibufferstream, 325
buffer, 325, 325, 325
Classtemplate basic_ivectorstream
basic_ivectorstream, 326
clear, 326, 327, 327
reserve, 326, 327, 327
swap_vector, 326, 326
Classtemplate basic_managed_external_buffer
basic_managed external _buffer, 327, 327
grow, 327, 328
swap, 327, 328
Classtemplate basic_managed_heap_memory
basic_managed heap_memory, 328, 328
grow, 328, 329
swap, 328, 329
Class template basic_managed_mapped_file
basic_managed mapped file, 330
flush, 330, 331
grow, 330, 331
remove, 331
shrink_to_fit, 330, 331
swap, 330, 331
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Class template basic_managed_shared_memory
basic_managed shared_memory, 332, 332
grow, 332, 333
remove, 333
shrink_to_fit, 332, 333
swap, 332, 333

Classtemplate basic_managed_windows shared memory
basic_managed windows shared _memory, 334, 334
swap, 334, 335

Classtemplate basic_managed_xsi_shared memory
basic_ managed xsi_shared memory, 336, 336
remove, 336, 337, 337
swap, 336, 337

Classtemplate basic_obufferstream
basic_obufferstream, 338
buffer, 338, 338, 338

Classtemplate basic_ovectorstream
basic_ovectorstream, 339
reserve, 339, 339, 339
swap_vector, 339, 339

Class template basic_vectorbuf
basic_vectorbuf, 340
clear, 340, 341, 341
reserve, 340, 341
swap_vector, 340, 340

Classtemplate basic_vectorstream
basic_vectorstream, 341
clear, 341, 342, 342
reserve, 341, 342, 342
swap_vector, 341, 342

Class template cached_adaptive pool
allocate, 343, 344
allocate individual, 343, 346
allocate_many, 343, 345, 345
allocate _one, 343, 346, 346
cached_adaptive pool, 343, 344
construct, 343, 345
deallocate, 343, 345, 345, 345
deallocate free blocks, 343, 345
deallocate individual, 343, 346
deallocate_many, 343, 345
deallocate _one, 343, 346, 346, 346, 346
destroy, 343, 345
set_max_cached_nodes, 343, 346
swap, 343, 346

Class template cached_node_allocator
allocate, 347, 348
allocate individual, 347, 349
allocate_many, 347, 349, 349
allocate _one, 347, 349, 350
cached_node_allocator, 347, 348
construct, 347, 349
deallocate, 347, 348, 349, 349
deallocate free blocks, 347, 348
deallocate individual, 347, 350
deallocate_many, 347, 349
deallocate _one, 347, 349, 349, 350, 350
destroy, 347, 349
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set_max_cached_nodes, 347, 350
swap, 347, 350
Class template deleter
deleter, 403
pointer, 403
Classtemplate enable shared from_this
enable shared from_this, 404
Classtemplate flat_map_index
reserve, 350, 351
shrink_to_fit, 350, 351
Classtemplate intrusive ptr
get, 351, 352, 352, 353, 353, 353
intrusive_ptr, 351
intrusive ptr_add ref, 351, 352, 352, 352
intrusive_ptr_release, 351, 352
swap, 351, 353
Classtemplateiset_index
find, 353, 354, 354
iset_index_aux, 353
reserve, 353, 354
shrink_to_fit, 353, 354
Classtemplate iunordered set index
allocator_holder, 354
find, 354, 355, 355
insert_commit, 354, 355
iunordered set_index_aux, 354
reserve, 354, 355
shrink_to_fit, 354, 355
Class template map_index
reserve, 356, 356
shrink_to_fit, 356, 356
Class template message queue t
message_gueue_t, 357
receive, 357, 358
remove, 357, 358, 359
send, 357, 358
timed_receive, 357, 358
timed_send, 357, 358
try_receive, 357, 358
try_send, 357, 358
Classtemplate node_allocator
allocate, 284, 285
allocate individual, 284, 287
allocate_many, 284, 286, 286
allocate _one, 284, 287, 287
construct, 284, 286
const_pointer, 284
const_reference, 284
deallocate, 284, 286, 286, 286
deallocate free blocks, 284, 286
deallocate individual, 284, 287
deallocate_many, 284, 286
deallocate _one, 284, 287, 287, 287, 287
destroy, 284, 286
difference_type, 284
node_allocator, 284, 285
other, 284
pointer, 284
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rebind, 284
reference, 284
segment_manager, 284
size type, 284
swap, 284, 287
value type, 284
void_pointer, 284

Classtemplate node_allocator v1
base t, 289
node_allocator_base, 289
node allocator v1, 289
other, 289
rebind, 289

Class template null_index
begin, 359, 360, 360
end, 359, 360, 360, 360, 360, 360, 360
null_index, 359, 359

Class template offset_ptr
get, 361, 363
offset_ptr, 361, 361, 362, 362, 362, 362, 362, 362
pointer_to, 361, 364

Class template private_adaptive pool
allocate, 293, 295
allocate individual, 293, 296
allocate_many, 293, 296, 296
allocate_one, 293, 296, 296
construct, 293, 295
const_pointer, 293
const_reference, 293
deallocate, 293, 295, 296, 296
deallocate free blocks, 293, 295
deallocate individual, 293, 296
deallocate_many, 293, 296
deallocate_one, 293, 296, 296, 296, 296
destroy, 293, 295
difference_type, 293
other, 293
pointer, 293
private_adaptive pool, 293, 294
rebind, 293
reference, 293
segment_manager, 293
size type, 293
swap, 293, 296
value type, 293
void_pointer, 293

Class template private_adaptive pool v1
base t, 297
other, 297
private_adaptive pool_base, 297
private_adaptive pool v1, 297
rebind, 297

Classtemplate private_node _allocator
allocate, 300, 302
allocate individual, 300, 303
allocate_many, 300, 302, 303
allocate_one, 300, 303, 303
construct, 300, 302
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const_pointer, 300
const_reference, 300
deallocate, 300, 302, 302, 303
deallocate free blocks, 300, 302
deallocate individual, 300, 303
deallocate_many, 300, 303
deallocate_one, 300, 303, 303, 303, 303
destroy, 300, 302
difference_type, 300
other, 300
pointer, 300
private_node_allocator, 300, 301
rebind, 300
reference, 300
segment_manager, 300
size type, 300
swap, 300, 303
value_type, 300
void_pointer, 300
Classtemplate private_node allocator_v1
base t, 304
other, 304
private node allocator_base, 304
private node allocator _v1, 304
rebind, 304
Classtemplate rbtree_best fit
allocate, 365, 366
allocate aligned, 365, 367
all_memory_deallocated, 365, 366
check_sanity, 365, 366
deallocate, 365, 366
get_min_size, 365, 367
grow, 365, 366
rbtree_best fit, 365, 365
shrink_to_fit, 365, 366
zero_free_memory, 365, 366
Class template scoped_lock
lock, 368, 370, 370
lock _exception, 370, 370, 370, 371
release, 368, 371
scoped_lock, 368
swap, 368, 371
timed_lock, 368, 370, 370
timed_unlock_upgradable and lock, 370
try_lock, 368, 370, 370
try_unlock_sharable and_lock, 370
try_unlock_upgradable and_lock, 369
unlock, 368, 370, 371, 371
unlock_upgradable and lock, 369
Class template scoped_ptr
get, 372, 373, 373
release, 372, 372, 372
reset, 372, 372, 372
scoped_ptr, 372, 372, 372
swap, 372, 373
Class template segment_manager
atomic_func, 374, 375, 376
construct, 374, 375, 375
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construct_it, 374, 375, 376
destroy, 374, 376
destroy_ptr, 374, 376
find, 374, 375
find_or_construct, 374, 375, 375
find_or_construct it, 374, 376, 376
get_allocator, 374, 377
get_deleter, 374, 377
get_instance length, 374, 377
get_instance_name, 374, 377
get_instance type, 374, 377
get_min_size, 374, 377
get_ num_named_objects, 374, 377
get_num_unique_objects, 374, 377
reserve_named_objects, 374, 376
reserve_unique_objects, 374, 376
segment_manager, 374, 374, 375
segment_manager_base, 374
shrink_to_fit_indexes, 374, 376
try_atomic_func, 374, 376
Class template segment_manager_base
allocate, 398, 399, 399
allocate aligned, 398, 399, 399
all_memory_deallocated, 398, 399
check_sanity, 398, 399
deallocate, 398, 399
get_min_size, 398, 400
grow, 398, 399
memory_algorithm, 398
mutex_family, 398
segment_manager_base, 398
segment_manager_base type, 398
shrink_to_fit, 398, 399
void_pointer, 398
zero_free_memory, 398, 399
Class template sharable_lock
lock, 378, 380
lock _exception, 380, 380, 380, 380
lock sharable, 380
release, 378, 380
sharable_lock, 378, 378, 378, 379, 379
swap, 378, 381
timed_lock, 378, 380
timed_lock sharable, 380
try_lock, 378, 380
try_lock_sharable, 380
unlock, 378, 380
unlock_and lock sharable, 379
unlock_sharable, 379, 380
unlock_upgradable and lock_sharable, 379
Class template shared ptr
get, 381, 382, 383
reset, 381, 383, 383, 383
shared ptr, 381
swap, 381, 383
Classtemplate simple_seq fit
simple _seq fit, 384
Class template unique_ptr
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deleter_type, 413
element_type, 413
get, 413, 414, 415, 416, 416, 416
get_deleter, 413, 414, 415, 416, 416, 416
pointer, 413
release, 413, 416
reset, 413, 416
swap, 413, 416
unique_ptr, 413, 413, 414, 414
Class template unordered_map_index
reserve, 384, 384
shrink_to_fit, 384, 385
unordered_map_index_aux, 384
Class template upgradable lock
lock, 385, 387
lock _exception, 387, 387, 387, 387
lock _upgradable, 387
release, 385, 388
swap, 385, 388
timed_lock, 385, 387
timed_lock upgradable, 387
try_lock, 385, 387
try_lock_upgradable, 387
try_unlock_sharable and lock upgradable, 386
unlock, 385, 387
unlock_upgradable, 387, 387
upgradable lock, 385, 385, 386, 386, 386
Class template weak_ptr
lock, 388, 389
reset, 388, 390
swap, 388, 390
weak ptr, 388
Class windows _shared _memory
swap, 457, 458
windows_shared_memory, 457
Classxsi_key
xsi_key, 459
Classxsi_shared memory
remove, 460, 461, 461
swap, 460, 461
Xsi_shared_memory, 460
clear
Classtemplate basic_ivectorstream, 326, 327, 327
Classtemplate basic_vectorbuf, 340, 341, 341
Classtemplate basic_vectorstream, 341, 342, 342
Common Managed Mapped Files
managed _mapped file, 71
wmanaged_mapped_file, 71
Common Managed Shared Memory Classes
fixed_managed shared memory, 68
managed shared memory, 68
wfixed managed shared memory, 68
wmanaged_shared_memory, 68
construct
Class template allocator, 320, 322
Class template cached_adaptive pool, 343, 345
Class template cached_node_allocator, 347, 349
Classtemplate node_allocator, 284, 286
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Class template private_adaptive pool, 293, 295
Classtemplate private_node_allocator, 300, 302
Class template segment._manager, 374, 375, 375
Constructing Managed Mapped Files
remove, 71
construct_it
Class template segment_manager, 374, 375, 376
const_pointer
Class template adaptive pooal, 271
Classtemplate node_allocator, 284
Classtemplate private_adaptive pool, 293
Classtemplate private_node allocator, 300
Header < boost/interprocess/all ocators/adaptive pool.hpp >, 269
const_reference
Class template adaptive pooal, 271
Classtemplate node_allocator, 284
Classtemplate private_adaptive pool, 293
Class template private_node allocator, 300
Header < boost/interprocess/all ocators/adaptive pool.hpp >, 269
Containers of containers
void_allocator, 118
create only t
Struct create_only_t, 308
Creating maps in shared memory
name, 9
Creating named shared memory objects
if, 5
Creating vectors in shared memory
if, 7

D

data
What's A Message Queue?, 63
deallocate
Class template adaptive_pool, 271, 273, 273, 274
Classtemplate allocator, 320, 321, 321, 322
Class template cached_adaptive pool, 343, 345, 345, 345
Classtemplate cached_node_allocator, 347, 348, 349, 349
Class template node_allocator, 284, 286, 286, 286
Classtemplate private_adaptive pool, 293, 295, 296, 296
Classtemplate private_node _allocator, 300, 302, 302, 303
Classtemplate rbtree best_fit, 365, 366
Class template segment._ manager_base, 398, 399
Performance of raw memory allocations, 147
Writing a new shared memory allocation algorithm, 149, 150
dedllocate free blocks
Class template adaptive pool, 271, 273
Class template cached_adaptive pool, 343, 345
Classtemplate cached_node_allocator, 347, 348
Classtemplate node_allocator, 284, 286
Classtemplate private adaptive pool, 293, 295
Classtemplate private_node allocator, 300, 302
deadllocate_individual
Class template adaptive pool, 271, 274
Classtemplate allocator, 320, 322
Class template cached_adaptive pool, 343, 346
Classtemplate cached_node_allocator, 347, 350
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Classtemplate node_allocator, 284, 287
Classtemplate private adaptive pool, 293, 296
Classtemplate private_node_allocator, 300, 303
deallocate_many
Class template adaptive pool, 271, 274
Class template allocator, 320, 322
Class template cached_adaptive pool, 343, 345
Class template cached_node_allocator, 347, 349
Classtemplate node_allocator, 284, 286
Class template private_adaptive pool, 293, 296
Classtemplate private_node_allocator, 300, 303
Multiple allocation functions, 82
deallocate one
Classtemplate adaptive pool, 271, 274, 274, 274, 274
Class template allocator, 320, 322, 322, 322, 322
Class template cached_adaptive pool, 343, 346, 346, 346, 346
Class template cached_node_allocator, 347, 349, 349, 350, 350
Classtemplate node_allocator, 284, 287, 287, 287, 287
Class template private_adaptive pool, 293, 296, 296, 296, 296
Classtemplate private_node_allocator, 300, 303, 303, 303, 303
defer_lock type
Struct defer_lock_type, 435
deleter
Class template del eter, 403
Struct template managed_shared_ptr, 410
deleter_type
Class template unique _ptr, 413
Shared pointer and weak pointer, 136
Demotions (Upgradable Mutex only)
unlock_and lock sharable, 50
unlock_and_lock upgradable, 50
unlock_upgradable and lock_sharable, 50
destroy
Class template allocator, 320, 322
Class template cached_adaptive pool, 343, 345
Class template cached_node_allocator, 347, 349
Classtemplate node_allocator, 284, 286
Class template private_adaptive pool, 293, 295
Classtemplate private_node_allocator, 300, 302
Class template segment_manager, 374, 376
destroy ptr
Class template segment_manager, 374, 376
difference type
Class template adaptive pooal, 271
Classtemplate node_allocator, 284
Classtemplate private_adaptive pool, 293
Class template private_node allocator, 300
Header < boost/interprocess/all ocators/adaptive pool.hpp >, 269
Direct iostream formatting: vectorstream and bufferstream
while, 125

E

element_type

Class template unique _ptr, 413
enable_shared_from_this

Classtemplate enable shared from_this, 404
end
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Class template null_index, 359, 360, 360, 360, 360, 360, 360
Example: Serializing a database through the message queue
if, 94
while, 94
Exclusive Locking (Sharable & Upgradable Mutexes)
lock, 48
timed_lock, 48
try_lock, 48
unlock, 48
Executing an object function atomically
atomic_func, 77

F
File Locking Operations

lock, 59

lock_sharable, 59

timed_lock, 59

timed_lock_sharable, 59

try_lock, 59

try_lock_sharable, 59

unlock, 59

unlock_sharable, 59
file lock

Classfile_lock, 419
file_mapping

Classfile_mapping, 315, 315
find

Classtemplateiset_index, 353, 354, 354

Classtemplate iunordered set index, 354, 355, 355

Class template segment_manager, 374, 375

Performance of named allocations, 147
find_or_construct

Class template segment_manager, 374, 375, 375
find_or_construct_it

Class template segment_manager, 374, 376, 376
fixed_managed shared memory

Common Managed Shared Memory Classes, 68

Header < boost/interprocess/interprocess fwd.hpp >, 318
flat_map_index_aux

Building custom indexes, 151

Struct template flat_map_index_aux, 317
flush

Be Careful With lostream Writing, 63

Class mapped _region, 391, 393

Classtemplate basic_managed_mapped _file, 330, 331
for

Formatting directly in your character buffer: bufferstream, 128

Formatting directly in your character vector: vectorstream, 125
Formatting directly in your character buffer: bufferstream

basic_bufferstream, 128

buffer, 128, 128

bufferstream, 128

char_type, 128

for, 128

int_type, 128

off_type, 128

pos_type, 128
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traits_type, 128
whbufferstream, 128
Formatting directly in your character vector: vectorstream
basic_vectorstream, 125
char_type, 125
for, 125
int_type, 125
off_type, 125
pos type, 125
reserve, 125
swap_vector, 125, 125
traits_type, 125
vector_type, 125
Function swap
swap, 277
Function template make_managed shared ptr
make_managed shared ptr, 411, 411
Function template make_managed _unique_ptr
make_managed_unique ptr, 417
Function template make_managed weak ptr
make _managed weak ptr, 418
Function template swap
swap, 408, 408
Function template to_raw_pointer
to_raw_pointer, 408, 409

G
get

Classtemplate intrusive_ptr, 351, 352, 352, 353, 353, 353

Classtemplate offset_ptr, 361, 363

Class template scoped_ptr, 372, 373, 373

Classtemplate shared ptr, 381, 382, 383

Classtemplate unique _ptr, 413, 414, 415, 416, 416, 416
get_allocator

Class template segment_manager, 374, 377
get_deleter

Class template segment_manager, 374, 377

Classtemplate unique _ptr, 413, 414, 415, 416, 416, 416
get_instance length

Class template segment_manager, 374, 377
get_instance_name

Class template segment_manager, 374, 377
get_instance type

Class template segment_manager, 374, 377
get_min_size

Classtemplate rbtree_best fit, 365, 367

Class template segment_manager, 374, 377

Class template segment._ manager_base, 398, 400

Writing a new shared memory allocation algorithm, 149, 150
get_num_named_objects

Class template segment_manager, 374, 377
get_num_unique_objects

Class template segment_manager, 374, 377
get_page size

Class mapped _region, 391, 393
Global try_to lock

try_lock, 435
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grow
Classtemplate basic_managed_external_buffer, 327, 328
Classtemplate basic_managed_heap _memory, 328, 329
Class template basic_managed_mapped _file, 330, 331
Classtemplate basic_managed_shared _memory, 332, 333
Classtemplate rbtree best_fit, 365, 366
Class template segment_manager_base, 398, 399

Managed Heap Memory: Boost.Interprocess machinery in heap memory, 92

Writing a new shared memory allocation algorithm, 149, 150

H

Header < boost/interprocess/allocators/adaptive_pool.hpp >
const_pointer, 269
const_reference, 269
difference_type, 269
multiallocation_chain, 269
pointer, 269
reference, 269
size type, 269
swap, 269
value type, 269
version, 269

Header < boost/interprocess/allocatorg/all ocator.hpp >
buffer, 280

Header < boost/interprocess/errors.hpp >
native_error_t, 311

Header < boost/interprocess/interprocess_fwd.hpp >
fixed_managed shared memory, 318
managed external _buffer, 318
managed heap _memory, 318
managed_mapped_file, 318
managed shared memory, 318
managed windows_shared_memory, 318
managed xsi_shared memory, 318
message_queue, 318
wfixed_managed shared memory, 318
wmanaged_external_buffer, 318
wmanaged_heap_memory, 318
wmanaged_mapped _file, 318
wmanaged_shared_memory, 318
wmanaged_windows shared memory, 318
wmanaged_xsi_shared_memory, 318

Header < boost/interprocess/smart_ptr/intrusive_ptr.hpp >
swap, 404
to_raw_pointer, 404

Header < boost/interprocess/smart_ptr/scoped_ptr.hpp >
swap, 408
to_raw_pointer, 408

Header < boost/interprocess/smart_ptr/shared_ptr.hpp >
make _managed shared ptr, 409
swap, 409
to_raw_pointer, 409

Header < boost/interprocess/smart_ptr/unique_ptr.hpp >
make_managed_unique ptr, 411
swap, 411

Header < boost/interprocess/smart_ptr/weak_ptr.hpp >
make_managed weak_ptr, 417
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swap, 417
Header < boost/interprocess/streams/bufferstream.hpp >
bufferbuf, 418
bufferstream, 418
ibufferstream, 418
obufferstream, 418
whbufferbuf, 418
whbufferstream, 418
wibufferstream, 418
wobufferstream, 418

ibufferstream

Header < boost/interprocess/streams/bufferstream.hpp >, 418
if

Creating named shared memory objects, 5

Creating vectors in shared memory, 7

Example: Serializing a database through the message queue, 94

Intrusive pointer, 132

Managed External Buffer: Constructing all Boost.Interprocess objectsin a user provided buffer, 89

Multiple allocation functions, 82

Opening managed shared memory and mapped files with Copy On Write or Read Only modes, 87

Scoped lock, 35

Scoped pointer, 134

Sharable Lock And Upgradable Lock, 52

Using shared memory as a pool of unnamed memory blocks, 4
index_aux

Building custom indexes, 151
index_t

Building custom indexes, 151

Struct template flat_map_index_aux, 317
insert_commit

Classtemplate iunordered set index, 354, 355
interprocess_condition

Classinterprocess _condition, 421, 421
interprocess_condition_any

Classinterprocess _condition_any, 423, 423
interprocess_exception

Classbad alloc, 312

Classinterprocess _exception, 313, 313

Class lock_exception, 314
interprocess_mutex

Classinterprocess mutex, 424, 424
interprocess_recursive_mutex

Classinterprocess recursive mutex, 426, 426
interprocess_semaphore

Classinterprocess semaphore, 427, 427
interprocess_sharable mutex

Classinterprocess sharable mutex, 428, 428
interprocess_upgradable mutex

Classinterprocess upgradable mutex, 431, 431
Introduction

buffer, 67, 67
Intrusive pointer

if, 132

intrusive_ptr_add_ref, 132, 132

intrusive_ptr_release, 132, 132
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segment_manager, 132, 132
intrusive_ptr
Classtemplate intrusive ptr, 351
intrusive_ptr_add ref
Classtemplate intrusive ptr, 351, 352, 352, 352
Intrusive pointer, 132, 132
intrusive ptr_release
Classtemplate intrusive ptr, 351, 352
Intrusive pointer, 132, 132
int_type

Formatting directly in your character buffer: bufferstream, 128
Formatting directly in your character vector: vectorstream, 125

iset_index_aux

Classtemplateiset_index, 353
iunordered set_index_aux

Classtemplate iunordered set index, 354

K

key_less
Building custom indexes, 151
Struct template flat_map_index_aux, 317
key type
Building custom indexes, 151, 151
Struct template flat_map_index_aux, 317

L

lock
Anonymous condition example, 40, 40
Anonymous mutex example, 36, 36
Classfile lock, 419, 420
Classinterprocess mutex, 424, 425
Classinterprocess recursive_mutex, 426, 426
Classinterprocess _sharable mutex, 428, 429
Classinterprocess upgradable mutex, 431, 432
Class named _mutex, 441, 442
Class named_recursive_mutex, 443, 444
Class named_sharable mutex, 447, 448
Class named_upgradable_mutex, 450, 451
Class null_mutex, 454, 454, 454
Class template scoped_lock, 368, 370, 370
Class template sharable |ock, 378, 380
Class template upgradable _lock, 385, 387
Class template weak_ptr, 388, 389
Exclusive Locking (Sharable & Upgradable M utexes), 48
File Locking Operations, 59
Mutex Operations, 33
Named mutex example, 39
Scoped lock, 35
Sharable Lock And Upgradable Lock, 52
What's a Sharable and an Upgradable Mutex?, 47
Lock Transfers Through Move Semantics
unlock_and_lock_sharable, 54
lock_exception
Classlock_exception, 314, 314
Class template scoped_lock, 370, 370, 370, 371
Class template sharable_lock, 380, 380, 380, 380
Class template upgradable lock, 387, 387, 387, 387
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lock sharable
Classfile lock, 419, 420
Classinterprocess sharable mutex, 428, 429
Classinterprocess upgradable mutex, 431, 432
Class named_sharable mutex, 447, 448
Class named_upgradable mutex, 450, 451
Class null_mutex, 454, 455, 455
Class template sharable lock, 380
File Locking Operations, 59
Sharable Lock And Upgradable Lock, 52, 52
Sharable Locking (Sharable & Upgradable Mutexes), 49
lock upgradable
Classinterprocess upgradable mutex, 431, 432
Class named_upgradable mutex, 450, 452
Class null_mutex, 454, 455, 455
Class template upgradable lock, 387
Sharable Lock And Upgradable Lock, 52
Upgradable Locking (Upgradable Mutex only), 49

M
make _managed shared_ptr

Function template make_managed shared ptr, 411, 411

Header < boost/interprocess/smart_ptr/shared_ptr.hpp >, 409
make_managed_unique ptr

Function template make_managed_unique_ptr, 417

Header < boost/interprocess/smart_ptr/unique_ptr.hpp >, 411
make _managed weak_ptr

Function template make_managed weak_ptr, 418

Header < boost/interprocess/smart_ptr/weak_ptr.hpp >, 417

Managed External Buffer: Constructing all Boost.| nterprocess objectsin a user provided buffer

if, 89
managed_external_buffer, 89
wmanaged_external_buffer, 89
Managed Heap Memory: Boost.Interprocess machinery in heap memory
grow, 92
managed_heap_memory, 92
wmanaged_heap_memory, 92
managed external _buffer
Header < boost/interprocess/interprocess fwd.hpp >, 318

Managed External Buffer: Constructing all Boost.Interprocess objectsin a user provided buffer, 89

managed_heap_memory

Header < boost/interprocess/interprocess fwd.hpp >, 318

Managed Heap Memory: Boost.I nterprocess machinery in heap memory, 92
managed_mapped_file

Common Managed Mapped Files, 71

Header < boost/interprocess/interprocess fwd.hpp >, 318
managed shared memory

Common Managed Shared Memory Classes, 68

Header < boost/interprocess/interprocess fwd.hpp >, 318
managed shared ptr

Struct template managed_shared ptr, 410
managed_unique_ptr

Struct template managed_unique_ptr, 412
managed weak_ptr

Struct template managed_weak_ptr, 417
managed windows_shared_memory

Header < boost/interprocess/interprocess fwd.hpp >, 318
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managed xsi_shared memory

Header < boost/interprocess/interprocess fwd.hpp >, 318
mapped_region

Boost 1.54 Release, 157

Class mapped region, 391, 391, 391
mapped_type

Building custom indexes, 151, 151

Struct template flat_map_index_aux, 317
memory_algorithm

Class template segment_manager _base, 398
message_queue

Header < boost/interprocess/interprocess fwd.hpp >, 318
message_queue_t

Class template message_queue t, 357
multiallocation_chain

Header < boost/interprocess/all ocators/adaptive pool.hpp >, 269

Multiple allocation functions, 82
Multiple allocation functions

allocate, 82, 82

allocate_many, 82, 82, 82

deallocate_many, 82

if, 82

multiallocation chain, 82

while, 82
Mutex Operations

lock, 33

timed_lock, 33

try_lock, 33

unlock, 33
mutex_family

Class template segment_manager_base, 398

Struct mutex_family, 436

The memory agorithm, 143

Writing a new shared memory allocation algorithm, 149, 149, 149, 149, 150
mutex_type

Struct mutex_family, 436

Struct null_mutex_family, 436

Writing a new shared memory allocation algorithm, 149

N

name

Boost unordered containers, 119

Building custom indexes, 151

Creating maps in shared memory, 9
Named mutex example

lock, 39
named_condition

Class named_condition, 437, 437, 438
named_condition_any

Class named_condition_any, 439, 439, 440
named mutex

Class named _mutex, 441, 441, 442
named_recursive_mutex

Class named_recursive_mutex, 443, 443, 443
named_semaphore

Class named_semaphore, 445, 445, 445
named_sharable mutex
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Class named_sharable mutex, 447, 447, 447
named_upgradable mutex

Class named_upgradable mutex, 450, 450, 450
native _error_t

Header < boost/interprocess/errors.hpp >, 311
node_allocator

Classtemplate node_allocator, 284, 285
node_allocator_base

Classtemplate node_allocator_v1, 289
node_allocator_v1

Classtemplate node_allocator_v1, 289
notify_all

Classinterprocess _condition, 421, 422

Classinterprocess _condition_any, 423, 423

Class named_condition, 437, 438

Class named_condition_any, 439, 440
notify_one

Classinterprocess _condition, 421, 422

Classinterprocess _condition_any, 423, 423

Class named_condition, 437, 438

Class named_condition_any, 439, 440
null_index

Classtemplate null_index, 359, 359
null_mutex

Class null_mutex, 454, 454
null_mutex_family

Struct null_mutex_family, 436

O
obufferstream

Header < boost/interprocess/streams/bufferstream.hpp >, 418
offset_ptr

Class template offset_ptr, 361, 361, 362, 362, 362, 362, 362, 362

off type
Formatting directly in your character buffer: bufferstream, 128
Formatting directly in your character vector: vectorstream, 125

Opening managed shared memory and mapped files with Copy On Write or Read Only modes

if, 87
open_copy_on_write t
Struct open_copy_on_write t, 309
open_only t
Struct open_only t, 309
open_or_create t
Struct open_or_create t, 309
open_read only t
Struct open_read _only _t, 310
open_read private t
Struct open_read_private t, 310
other
Class template adaptive pooal, 271
Class template adaptive pool vl, 278
Classtemplate node_allocator, 284
Classtemplate node_allocator_v1, 289
Classtemplate private_adaptive pool, 293
Class template private_adaptive pool_v1, 297
Classtemplate private_node allocator, 300
Classtemplate private_node allocator v1, 304
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Struct template rebind, 274, 275, 278, 287, 290, 297, 298, 304, 305

P

Performance of named allocations
find, 147
Performance of raw memory allocations
alocate, 147, 147
dedllocate, 147
reserve, 147
permissions
Class permissions, 396
pointer
Class template adaptive pooal, 271
Classtemplate deleter, 403
Classtemplate node_allocator, 284
Classtemplate private_adaptive pool, 293
Classtemplate private_node allocator, 300
Class template unique _ptr, 413
Header < boost/interprocess/all ocators/adaptive pool.hpp >, 269
Scoped pointer, 134
pointer_to
Classtemplate offset_ptr, 361, 364
post
Classinterprocess semaphore, 427, 427
Class named_semaphore, 445, 446
pos_type
Formatting directly in your character buffer: bufferstream, 128
Formatting directly in your character vector: vectorstream, 125
pred
Class interprocess_condition, 422
Class interprocess_condition_any, 424
Class named_condition, 438
Class named_condition_any, 440
private_adaptive pool
Classtemplate private adaptive pool, 293, 294
private adaptive pool_base
Class template private_adaptive pool_v1, 297
private_adaptive pool_v1
Class template private_adaptive pool_v1, 297
private_node_allocator
Classtemplate private_node allocator, 300, 301
private_node_allocator_base
Classtemplate private_node allocator v1, 304
private node allocator_v1
Classtemplate private_node allocator v1, 304
Promotions (Upgradable Mutex only)
timed_unlock_upgradable and lock, 51
try_unlock_sharable and lock, 51
try_unlock _sharable and lock upgradable, 51
try_unlock_upgradable and_lock, 51
unlock_upgradable and lock, 51

R
rbtree_best fit

Classtemplate rbtree_best_fit, 365, 365
rebind

Classtemplate adaptive_pool, 271
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Class template adaptive pool v1, 278
Classtemplate node_allocator, 284
Classtemplate node_allocator_v1, 289
Classtemplate private_adaptive pool, 293
Classtemplate private_adaptive pool_v1, 297
Classtemplate private_node allocator, 300
Classtemplate private_node allocator_v1, 304
Struct template rebind, 274, 275, 278, 287, 290, 297, 298, 304, 305
receive
Class template message_queue t, 357, 358
recursive_mutex_type
Struct mutex_family, 436
Struct null_mutex_family, 436
Writing a new shared memory allocation algorithm, 149
reference
Class template adaptive pooal, 271
Classtemplate node_allocator, 284
Classtemplate private_adaptive pool, 293
Class template private_node allocator, 300
Header < boost/interprocess/all ocators/adaptive pool.hpp >, 269
release
Class template scoped_lock, 368, 371
Class template scoped_ptr, 372, 372, 372
Class template sharable_lock, 378, 380
Class template unique _ptr, 413, 416
Class template upgradable lock, 385, 388
Scoped pointer, 134, 134
remove
Classfile_mapping, 315, 316
Class named_condition, 437, 438, 439
Class named_condition_any, 439, 440, 441
Class named _mutex, 441, 442, 442
Class named_recursive_mutex, 443, 443, 444
Class named_semaphore, 445, 445, 446
Class named_sharable mutex, 447, 447, 449
Class named_upgradable mutex, 450, 451, 453
Class shared_memory_object, 401, 402, 402
Class template basic_managed_mapped_file, 331
Class template basic_managed_shared_memory, 333
Classtemplate basic_managed_xsi_shared_memory, 336, 337, 337
Class template message _queue t, 357, 358, 359
Classxsi_shared memory, 460, 461, 461
Constructing Managed Mapped Files, 71
Removing shared memory, 18
remove file on destroy
Classremove file on_destroy, 316
remove _shared memory_on_destroy
Classremove_shared memory_on_destroy, 400
Removing shared memory
remove, 18
reserve
Building custom indexes, 151, 151
Classtemplate basic_ivectorstream, 326, 327, 327
Classtemplate basic_ovectorstream, 339, 339, 339
Classtemplate basic_vectorbuf, 340, 341
Classtemplate basic_vectorstream, 341, 342, 342
Classtemplate flat_map _index, 350, 351
Classtemplateiset_index, 353, 354

224

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Interprocess

Classtemplate iunordered set index, 354, 355

Class template map_index, 356, 356

Class template unordered map_index, 384, 384

Formatting directly in your character vector: vectorstream, 125

Performance of raw memory allocations, 147
reserve_named_objects

Class template segment_manager, 374, 376
reserve_unigque_objects

Class template segment_manager, 374, 376
reset

Class template scoped_ptr, 372, 372, 372

Classtemplate shared ptr, 381, 383, 383, 383

Class template unique _ptr, 413, 416

Class template weak_ptr, 388, 390

S

Scoped lock
if, 35
lock, 35
unlock, 35
Scoped Lock and Sharable Lock With File Locking
unlock_and lock sharable, 61
Scoped pointer
if, 134
pointer, 134
release, 134, 134
segment_manager, 134, 134
scoped_lock
Class template scoped_lock, 368
scoped_ptr
Class template scoped_ptr, 372, 372, 372
segment_manager
Building custom indexes, 151
Class template adaptive pooal, 271
Classtemplate node_allocator, 284
Classtemplate private_adaptive pool, 293
Classtemplate private_node allocator, 300
Class template segment_manager, 374, 374, 375
Intrusive pointer, 132, 132
Scoped pointer, 134, 134
segment_manager_base
Building custom indexes, 151, 151
Class template segment_manager, 374
Class template segment_manager_base, 398
Struct template flat_map_index_aux, 317
segment_manager_base type
Class template segment_manager_base, 398
send
Class template message _queue t, 357, 358
set_default
Class permissions, 396, 397
set_max_cached_nodes
cached_adaptive pool: Avoiding synchronization overhead, 110
cached_node_allocator: caching nodes to avoid overhead, 104
Class template cached_adaptive pool, 343, 346
Classtemplate cached_node_allocator, 347, 350
set_permissions

225

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Interprocess

Class permissions, 396, 397
set_unrestricted
Class permissions, 396, 397
Sharable Lock And Upgradable Lock
if, 52
lock, 52
lock sharable, 52, 52
lock _upgradable, 52
timed_lock sharable, 52
timed_lock upgradable, 52
try_lock_sharable, 52
try_lock_upgradable, 52
unlock_sharable, 52, 52
unlock_upgradable, 52
Sharable Locking (Sharable & Upgradable M utexes)
lock sharable, 49
timed_lock sharable, 49
try_lock_sharable, 49
unlock_sharable, 49
sharable |ock
Class template sharable lock, 378, 378, 378, 379, 379
Shared pointer and weak pointer
deleter_type, 136
shared memory_object
Class shared_memory_object, 401
shared ptr
Class template shared ptr, 381
shrink_by
Class mapped region, 391, 393
shrink_to_fit
Building custom indexes, 151
Class template basic_managed_mapped _file, 330, 331
Classtemplate basic_managed_shared _memory, 332, 333
Classtemplate flat_map _index, 350, 351
Classtemplateiset_index, 353, 354
Classtemplate iunordered set index, 354, 355
Class template map_index, 356, 356
Classtemplate rbtree best_fit, 365, 366
Class template segment_manager_base, 398, 399
Class template unordered map_index, 384, 385
shrink_to_fit_indexes
Class template segment_manager, 374, 376
Simple Lock Transfer
unlock, 54
unlock_sharable, 54
simple_seq fit
Classtemplate simple_seq fit, 384
size type
Class template adaptive pooal, 271
Classtemplate node_allocator, 284
Classtemplate private_adaptive pool, 293
Class template private_node allocator, 300
Header < boost/interprocess/all ocators/adaptive pool.hpp >, 269
Struct accept_ownership_type
accept_ownership_type, 434
Struct create_only t
create only_t, 308
Struct defer_lock_type
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defer_lock_type, 435
Struct mutex_family
mutex_family, 436
mutex_type, 436
recursive_mutex_type, 436
Struct null_mutex_family
mutex_type, 436
null_mutex_family, 436
recursive_mutex_type, 436
Struct open_copy_on_write t
open_copy_on_write t, 309
Struct open_only t
open_only_t, 309
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void_pointer, 143
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Class template sharable_lock, 378, 380
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Class named_sharable mutex, 447, 448
Class named_upgradable mutex, 450, 451
Class null_mutex, 454, 455, 455
Class template sharable lock, 380
File Locking Operations, 59
Sharable Lock And Upgradable Lock, 52
Sharable Locking (Sharable & Upgradable Mutexes), 49
timed_lock _upgradable
Classinterprocess upgradable mutex, 431, 433
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try_send
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try_wait
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Class null_mutex, 454, 455, 455
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File Locking Operations, 59
Sharable Lock And Upgradable Lock, 52, 52
Sharable Locking (Sharable & Upgradable Mutexes), 49
Simple Lock Transfer, 54
unlock_upgradable
Classinterprocess upgradable mutex, 431, 433
Class named_upgradable mutex, 450, 452
Class null_mutex, 454, 455, 455
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Class null_mutex, 454, 456, 456
Class template scoped_lock, 369
Promoations (Upgradable Mutex only), 51
Transfers To Scoped Lock, 56
unlock_upgradable and lock_sharable
Classinterprocess upgradable mutex, 431, 433
Class named_upgradable mutex, 450, 452
Class null_mutex, 454, 455, 455
Class template sharable lock, 379
Demotions (Upgradable Mutex only), 50
Transfers To Sharable Lock, 57
unordered_map_index_aux
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timed_lock upgradable, 49
try_lock_upgradable, 49
unlock_upgradable, 49
upgradable lock
Class template upgradable lock, 385, 385, 386, 386, 386
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Classtemplate private_adaptive pool, 293
Classtemplate private_node allocator, 300
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version
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void_allocator
Containers of containers, 118
Struct template managed_shared_ptr, 410
void_pointer

232

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Interprocess

Class template adaptive pooal, 271

Classtemplate node_allocator, 284
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The memory algorithm, 143
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deallocate, 149, 150
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mutex_family, 149, 149, 149, 149, 150

mutex_type, 149

recursive_mutex_type, 149

void_pointer, 149, 149, 149, 149
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xsi_key
Classxsi_key, 459
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Classxsi_shared_memory, 460
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zero_free_memory
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Function Index
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Class template adaptive pool vl, 278
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Classtemplate basic_ovectorstream, 339
basic_vectorbuf
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basic_vectorstream
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reserve, 151, 151
segment_manager, 151
segment_manager_base, 151, 151
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try_lock, 419, 420
try_lock_sharable, 419, 420
unlock, 419, 420
unlock_sharable, 419, 420
Classfile_mapping
file_mapping, 315, 315
remove, 315, 316
swap, 315, 316
Class interprocess_condition
interprocess_condition, 421, 421
notify_all, 421, 422
notify_one, 421, 422
pred, 422
timed wait, 421, 422, 422
wait, 421, 422, 422
Classinterprocess _condition_any
interprocess_condition_any, 423, 423
notify_all, 423, 423
notify_one, 423, 423
pred, 424
timed_wait, 423, 424, 424

237

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Interprocess
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interprocess mutex, 424, 424
lock, 424, 425
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try_lock, 424, 425
unlock, 424, 425
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lock, 426, 426
timed_lock, 426, 426
try_lock, 426, 426
unlock, 426, 426
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interprocess_semaphore, 427, 427
post, 427, 427
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wait, 427, 428
Classinterprocess sharable mutex
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timed_lock, 428, 429
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try_lock_sharable, 428, 429
unlock, 428, 429
unlock_sharable, 428, 430
Class interprocess _upgradable mutex
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Class named_sharable mutex
lock, 447, 448
lock _sharable, 447, 448
named_sharable mutex, 447, 447, 447
remove, 447, 447, 449
timed_lock, 447, 448
timed_lock sharable, 447, 448
try_lock, 447, 448
try_lock_sharable, 447, 448
unlock, 447, 448
unlock_sharable, 447, 448
Class named_upgradable mutex
lock, 450, 451
lock_sharable, 450, 451
lock _upgradable, 450, 452
named_upgradable mutex, 450, 450, 450
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remove, 450, 451, 453
timed_lock, 450, 451
timed_lock_sharable, 450, 451
timed_lock upgradable, 450, 452
timed_unlock_upgradable and lock, 450, 453
try_lock, 450, 451
try_lock_sharable, 450, 451
try_lock_upgradable, 450, 452
try_unlock_sharable and lock, 450, 453
try_unlock _sharable and lock_upgradable, 450, 453
try_unlock upgradable and_lock, 450, 453
unlock, 450, 451
unlock_and lock sharable, 450, 452
unlock_and lock upgradable, 450, 452
unlock_sharable, 450, 452
unlock_upgradable, 450, 452
unlock_upgradable and lock, 450, 452
unlock_upgradable and lock_sharable, 450, 452
Class null_mutex
lock, 454, 454, 454
lock sharable, 454, 455, 455
lock _upgradable, 454, 455, 455
null_mutex, 454, 454
timed_lock, 454, 455, 455
timed_lock sharable, 454, 455, 455
timed_lock upgradable, 454, 455, 455
timed_unlock_upgradable and lock, 454, 456, 456
try_lock, 454, 454, 454
try_lock_sharable, 454, 455, 455
try_lock_upgradable, 454, 455, 455
try_unlock_sharable and lock, 454, 456, 456
try_unlock _sharable and lock upgradable, 454, 456, 456
try_unlock _upgradable and_lock, 454, 456, 456
unlock, 454, 455, 455
unlock_and lock sharable, 454, 455, 455
unlock_and _lock upgradable, 454, 455, 455
unlock_sharable, 454, 455, 455
unlock_upgradable, 454, 455, 455
unlock_upgradable and lock, 454, 456, 456
unlock_upgradable and lock_sharable, 454, 455, 455
Class permissions
permissions, 396
set_default, 396, 397
set_permissions, 396, 397
set_unrestricted, 396, 397
Classremove file on_destroy
remove file on destroy, 316
Classremove_shared memory _on_destroy
remove_shared_memory_on_destroy, 400
Class shared_memory_object
remove, 401, 402, 402
shared memory_object, 401
swap, 401, 402
truncate, 401, 402
Class template adaptive pool
adaptive pool, 271, 272
alocate, 271, 273
allocate individual, 271, 274
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allocate_many, 271, 273, 273
allocate one, 271, 274, 274
const_pointer, 271
const_reference, 271
dedllocate, 271, 273, 273, 274
deallocate free blocks, 271, 273
deallocate individual, 271, 274
deallocate many, 271, 274
deallocate one, 271, 274, 274, 274, 274
difference type, 271
other, 271
pointer, 271
rebind, 271
reference, 271
segment_manager, 271
size type, 271
swap, 271, 274
value type, 271
void_pointer, 271

Class template adaptive pool vl
adaptive pool base, 278
adaptive pool v1, 278
base t, 278
other, 278
rebind, 278

Class template allocator
allocate, 320, 321
allocate individual, 320, 322
allocate_many, 320, 321, 321
allocate _one, 320, 322, 322
allocator, 320
construct, 320, 322
dedllocate, 320, 321, 321, 322
deallocate individual, 320, 322
deallocate_many, 320, 322
deallocate _one, 320, 322, 322, 322, 322
destroy, 320, 322
swap, 320, 322

Class template basic_bufferbuf
basic_bufferbuf, 323
buffer, 323, 323, 323

Classtemplate basic_bufferstream
basic_bufferstream, 324
buffer, 324, 324, 324

Classtemplate basic_ibufferstream
basic_ibufferstream, 325
buffer, 325, 325, 325

Classtemplate basic_ivectorstream
basic_ivectorstream, 326
clear, 326, 327, 327
reserve, 326, 327, 327
swap_vector, 326, 326

Classtemplate basic_managed_external_buffer
basic_managed external_buffer, 327, 327
grow, 327, 328
swap, 327, 328

Classtemplate basic_managed_heap_memory
basic_managed heap_memory, 328, 328
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grow, 328, 329
swap, 328, 329

Class template basic_managed_mapped_file
basic_managed mapped file, 330
flush, 330, 331
grow, 330, 331
remove, 331
shrink_to_fit, 330, 331
swap, 330, 331

Classtemplate basic_managed_shared_memory
basic_managed shared_memory, 332, 332
grow, 332, 333
remove, 333
shrink_to_fit, 332, 333
swap, 332, 333

Classtemplate basic_managed_windows shared memory
basic_managed windows shared _memory, 334, 334
swap, 334, 335

Classtemplate basic_managed_xsi_shared_memory
basic_ managed xsi_shared memory, 336, 336
remove, 336, 337, 337
swap, 336, 337

Classtemplate basic_obufferstream
basic_obufferstream, 338
buffer, 338, 338, 338

Classtemplate basic_ovectorstream
basic_ovectorstream, 339
reserve, 339, 339, 339
swap_vector, 339, 339

Class template basic_vectorbuf
basic_vectorbuf, 340
clear, 340, 341, 341
reserve, 340, 341
swap_vector, 340, 340

Classtemplate basic_vectorstream
basic_vectorstream, 341
clear, 341, 342, 342
reserve, 341, 342, 342
swap_vector, 341, 342

Class template cached_adaptive pool
allocate, 343, 344
allocate individual, 343, 346
allocate_many, 343, 345, 345
allocate _one, 343, 346, 346
cached_adaptive pool, 343, 344
construct, 343, 345
deallocate, 343, 345, 345, 345
deallocate free blocks, 343, 345
deallocate individual, 343, 346
deallocate_many, 343, 345
deallocate _one, 343, 346, 346, 346, 346
destroy, 343, 345
set_max_cached_nodes, 343, 346
swap, 343, 346

Class template cached_node_allocator
allocate, 347, 348
allocate individual, 347, 349
allocate_many, 347, 349, 349
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allocate _one, 347, 349, 350
cached_node_allocator, 347, 348
construct, 347, 349
deallocate, 347, 348, 349, 349
deallocate free blocks, 347, 348
deallocate individual, 347, 350
deallocate_many, 347, 349
deallocate _one, 347, 349, 349, 350, 350
destroy, 347, 349
set_max_cached_nodes, 347, 350
swap, 347, 350
Class template deleter
deleter, 403
pointer, 403
Classtemplate enable shared from_this
enable shared from_this, 404
Classtemplate flat_map_index
reserve, 350, 351
shrink_to_fit, 350, 351
Classtemplate intrusive ptr
get, 351, 352, 352, 353, 353, 353
intrusive_ptr, 351
intrusive ptr_add ref, 351, 352, 352, 352
intrusive ptr_release, 351, 352
swap, 351, 353
Classtemplateiset_index
find, 353, 354, 354
iset_index_aux, 353
reserve, 353, 354
shrink_to_fit, 353, 354
Classtemplate iunordered set index
allocator_holder, 354
find, 354, 355, 355
insert_commit, 354, 355
iunordered set_index_aux, 354
reserve, 354, 355
shrink_to_fit, 354, 355
Class template map_index
reserve, 356, 356
shrink_to_fit, 356, 356
Class template message queue t
message_gueue_t, 357
receive, 357, 358
remove, 357, 358, 359
send, 357, 358
timed_receive, 357, 358
timed_send, 357, 358
try_receive, 357, 358
try_send, 357, 358
Classtemplate node_allocator
allocate, 284, 285
allocate individual, 284, 287
allocate_many, 284, 286, 286
allocate _one, 284, 287, 287
construct, 284, 286
const_pointer, 284
const_reference, 284
deallocate, 284, 286, 286, 286
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deallocate free blocks, 284, 286
deallocate individual, 284, 287
deallocate_many, 284, 286
deallocate _one, 284, 287, 287, 287, 287
destroy, 284, 286
difference type, 284
node_allocator, 284, 285
other, 284
pointer, 284
rebind, 284
reference, 284
segment_manager, 284
size type, 284
swap, 284, 287
value type, 284
void_pointer, 284

Classtemplate node_allocator v1
base t, 289
node_allocator_base, 289
node allocator v1, 289
other, 289
rebind, 289

Class template null_index
begin, 359, 360, 360
end, 359, 360, 360, 360, 360, 360, 360
null_index, 359, 359

Class template offset_ptr
get, 361, 363
offset_ptr, 361, 361, 362, 362, 362, 362, 362, 362
pointer_to, 361, 364

Class template private_adaptive pool
allocate, 293, 295
allocate individual, 293, 296
allocate_many, 293, 296, 296
allocate_one, 293, 296, 296
construct, 293, 295
const_pointer, 293
const_reference, 293
deallocate, 293, 295, 296, 296
deallocate free blocks, 293, 295
deallocate individual, 293, 296
deallocate_many, 293, 296
deallocate_one, 293, 296, 296, 296, 296
destroy, 293, 295
difference_type, 293
other, 293
pointer, 293
private_adaptive pool, 293, 294
rebind, 293
reference, 293
segment_manager, 293
size type, 293
swap, 293, 296
value type, 293
void_pointer, 293

Classtemplate private_adaptive pool v1
base t, 297
other, 297
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private_adaptive pool base, 297
private_adaptive pool v1, 297
rebind, 297

Classtemplate private_node allocator
allocate, 300, 302
allocate individual, 300, 303
allocate_many, 300, 302, 303
allocate_one, 300, 303, 303
construct, 300, 302
const_pointer, 300
const_reference, 300
deallocate, 300, 302, 302, 303
deallocate free blocks, 300, 302
deallocate individual, 300, 303
deallocate_many, 300, 303
deallocate_one, 300, 303, 303, 303, 303
destroy, 300, 302
difference_type, 300
other, 300
pointer, 300
private_node_allocator, 300, 301
rebind, 300
reference, 300
segment_manager, 300
size type, 300
swap, 300, 303
value _type, 300
void_pointer, 300

Classtemplate private_node allocator_v1
base t, 304
other, 304
private node allocator_base, 304
private node allocator v1, 304
rebind, 304

Classtemplate rbtree_best fit
allocate, 365, 366
allocate aligned, 365, 367
all_memory_deallocated, 365, 366
check_sanity, 365, 366
deallocate, 365, 366
get_min_size, 365, 367
grow, 365, 366
rbtree_best_fit, 365, 365
shrink_to_fit, 365, 366
zero_free_memory, 365, 366

Class template scoped_lock
lock, 368, 370, 370
lock _exception, 370, 370, 370, 371
release, 368, 371
scoped_lock, 368
swap, 368, 371
timed_lock, 368, 370, 370
timed_unlock_upgradable and lock, 370
try_lock, 368, 370, 370
try_unlock_sharable and_lock, 370
try_unlock_upgradable and_lock, 369
unlock, 368, 370, 371, 371
unlock_upgradable and lock, 369
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Class template scoped_ptr

get, 372, 373, 373
release, 372, 372, 372
reset, 372, 372, 372
scoped_ptr, 372, 372, 372
swap, 372, 373

Class template segment_manager

atomic_func, 374, 375, 376
construct, 374, 375, 375
construct_it, 374, 375, 376
destroy, 374, 376

destroy_ptr, 374, 376

find, 374, 375

find_or_construct, 374, 375, 375
find_or_construct it, 374, 376, 376
get_allocator, 374, 377

get_deleter, 374, 377
get_instance length, 374, 377
get_instance_name, 374, 377
get_instance type, 374, 377
get_min_size, 374, 377
get_num_named_objects, 374, 377
get_num_unique_objects, 374, 377
reserve_named_objects, 374, 376
reserve_unique_objects, 374, 376
segment_manager, 374, 374, 375
segment_manager_base, 374
shrink_to_fit_indexes, 374, 376
try_atomic_func, 374, 376

Class template segment_manager_base

allocate, 398, 399, 399

allocate aligned, 398, 399, 399
all_memory_deallocated, 398, 399
check_sanity, 398, 399

deallocate, 398, 399
get_min_size, 398, 400

grow, 398, 399
memory_algorithm, 398
mutex_family, 398
segment_manager_base, 398
segment_manager_base type, 398
shrink_to_fit, 398, 399
void_pointer, 398
zero_free_memory, 398, 399

Class template sharable_lock

lock, 378, 380

lock _exception, 380, 380, 380, 380
lock sharable, 380

release, 378, 380

sharable _lock, 378, 378, 378, 379, 379
swap, 378, 381

timed_lock, 378, 380

timed _lock sharable, 380

try_lock, 378, 380
try_lock_sharable, 380

unlock, 378, 380

unlock_and lock sharable, 379
unlock_sharable, 379, 380
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unlock_upgradable and lock_sharable, 379
Classtemplate shared ptr
get, 381, 382, 383
reset, 381, 383, 383, 383
shared ptr, 381
swap, 381, 383
Classtemplate simple_seq fit
simple_seq fit, 384
Class template unique_ptr
deleter_type, 413
element_type, 413
get, 413, 414, 415, 416, 416, 416
get_deleter, 413, 414, 415, 416, 416, 416
pointer, 413
release, 413, 416
reset, 413, 416
swap, 413, 416
unique_ptr, 413, 413, 414, 414
Class template unordered_map_index
reserve, 384, 384
shrink_to_fit, 384, 385
unordered_map_index_aux, 384
Class template upgradable lock
lock, 385, 387
lock _exception, 387, 387, 387, 387
lock _upgradable, 387
release, 385, 388
swap, 385, 388
timed_lock, 385, 387
timed_lock upgradable, 387
try_lock, 385, 387
try_lock_upgradable, 387
try_unlock_sharable and lock upgradable, 386
unlock, 385, 387
unlock_upgradable, 387, 387
upgradable lock, 385, 385, 386, 386, 386
Class template weak_ptr
lock, 388, 389
reset, 388, 390
swap, 388, 390
weak _ptr, 388
Class windows _shared _memory
swap, 457, 458
windows_shared_memory, 457
Classxsi_key
xsi_key, 459
Classxsi_shared memory
remove, 460, 461, 461
swap, 460, 461
Xsi_shared_memory, 460
clear
Classtemplate basic_ivectorstream, 326, 327, 327
Classtemplate basic_vectorbuf, 340, 341, 341
Classtemplate basic_vectorstream, 341, 342, 342
Common Managed Mapped Files
managed _mapped file, 71
wmanaged_mapped_file, 71
Common Managed Shared Memory Classes
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fixed_managed shared memory, 68
managed shared memory, 68
wfixed managed shared memory, 68
wmanaged_shared_memory, 68
construct
Class template allocator, 320, 322
Class template cached_adaptive pool, 343, 345
Class template cached_node_allocator, 347, 349
Classtemplate node_allocator, 284, 286
Classtemplate private_adaptive pool, 293, 295
Classtemplate private_node_allocator, 300, 302
Class template segment_manager, 374, 375, 375
Constructing Managed Mapped Files
remove, 71
construct_it
Class template segment_manager, 374, 375, 376
const_pointer
Class template adaptive pooal, 271
Classtemplate node_allocator, 284
Classtemplate private_adaptive pool, 293
Classtemplate private_node allocator, 300
Header < boost/interprocess/all ocators/adaptive pool.hpp >, 269
const_reference
Class template adaptive pooal, 271
Classtemplate node_allocator, 284
Classtemplate private_adaptive pool, 293
Classtemplate private_node allocator, 300
Header < boost/interprocess/all ocators/adaptive pool.hpp >, 269
Containers of containers
void_allocator, 118
create only t
Struct create_only_t, 308
Creating maps in shared memory
name, 9
Creating named shared memory objects
if, 5
Creating vectors in shared memory
if, 7

D

data
What's A Message Queue?, 63
deallocate
Class template adaptive_pool, 271, 273, 273, 274
Classtemplate allocator, 320, 321, 321, 322
Class template cached_adaptive pool, 343, 345, 345, 345
Classtemplate cached_node_allocator, 347, 348, 349, 349
Classtemplate node_allocator, 284, 286, 286, 286
Classtemplate private_adaptive pool, 293, 295, 296, 296
Classtemplate private_node_allocator, 300, 302, 302, 303
Classtemplate rbtree best_fit, 365, 366
Class template segment._ manager_base, 398, 399
Performance of raw memory allocations, 147
Writing a new shared memory allocation algorithm, 149, 150
dedllocate free blocks
Class template adaptive pool, 271, 273
Class template cached_adaptive pool, 343, 345
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Class template cached_node_allocator, 347, 348
Classtemplate node_allocator, 284, 286
Class template private_adaptive pool, 293, 295
Classtemplate private_node_allocator, 300, 302
deallocate individual
Class template adaptive pool, 271, 274
Class template allocator, 320, 322
Class template cached_adaptive pool, 343, 346
Class template cached_node_allocator, 347, 350
Classtemplate node_allocator, 284, 287
Class template private_adaptive pool, 293, 296
Classtemplate private_node_allocator, 300, 303
deallocate_many
Class template adaptive pool, 271, 274
Class template allocator, 320, 322
Class template cached_adaptive pool, 343, 345
Class template cached_node_allocator, 347, 349
Classtemplate node_allocator, 284, 286
Classtemplate private_adaptive pool, 293, 296
Classtemplate private_node_allocator, 300, 303
Multiple allocation functions, 82
deallocate one
Classtemplate adaptive pool, 271, 274, 274, 274, 274
Class template allocator, 320, 322, 322, 322, 322
Class template cached_adaptive pool, 343, 346, 346, 346, 346
Class template cached_node_allocator, 347, 349, 349, 350, 350
Classtemplate node_allocator, 284, 287, 287, 287, 287
Class template private_adaptive pool, 293, 296, 296, 296, 296
Classtemplate private_node_allocator, 300, 303, 303, 303, 303
defer_lock type
Struct defer_lock_type, 435
deleter
Class template del eter, 403
Struct template managed_shared_ptr, 410
deleter_type
Class template unique_ptr, 413
Shared pointer and weak pointer, 136
Demotions (Upgradable Mutex only)
unlock_and lock sharable, 50
unlock_and_lock upgradable, 50
unlock_upgradable and lock_sharable, 50
destroy
Class template allocator, 320, 322
Class template cached_adaptive pool, 343, 345
Class template cached_node_allocator, 347, 349
Classtemplate node_allocator, 284, 286
Class template private_adaptive pool, 293, 295
Classtemplate private_node_allocator, 300, 302
Class template segment_manager, 374, 376
destroy ptr
Class template segment_manager, 374, 376
difference type
Class template adaptive pooal, 271
Classtemplate node_allocator, 284
Classtemplate private_adaptive pool, 293
Class template private_node allocator, 300
Header < boost/interprocess/all ocators/adaptive pool.hpp >, 269
Direct iostream formatting: vectorstream and bufferstream
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while, 125

E

element_type
Class template unique _ptr, 413
enable_shared_from_this
Classtemplate enable shared from_this, 404
end
Class template null_index, 359, 360, 360, 360, 360, 360, 360
Example: Serializing a database through the message queue
if, 94
while, 94
Exclusive Locking (Sharable & Upgradable Mutexes)
lock, 48
timed_lock, 48
try_lock, 48
unlock, 48
Executing an object function atomically
atomic_func, 77

F

File Locking Operations

lock, 59

lock _sharable, 59

timed_lock, 59

timed lock sharable, 59

try_lock, 59

try_lock_sharable, 59

unlock, 59

unlock_sharable, 59
file_lock

Classfile lock, 419
file_mapping

Classfile_mapping, 315, 315
find

Classtemplateiset_index, 353, 354, 354

Classtemplate iunordered_set_index, 354, 355, 355

Class template segment_manager, 374, 375

Performance of named allocations, 147
find_or_construct

Class template segment_manager, 374, 375, 375
find_or_construct_it

Class template segment_manager, 374, 376, 376
fixed_managed _shared _memory

Common Managed Shared Memory Classes, 68

Header < boost/interprocess/interprocess fwd.hpp >, 318
flat_map_index_aux

Building custom indexes, 151

Struct template flat_map_index_aux, 317
flush

Be Careful With lostream Writing, 63

Class mapped_region, 391, 393

Classtemplate basic_managed_mapped_file, 330, 331
for

Formatting directly in your character buffer: bufferstream, 128

Formatting directly in your character vector: vectorstream, 125
Formatting directly in your character buffer: bufferstream
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basic_bufferstream, 128
buffer, 128, 128
bufferstream, 128
char_type, 128
for, 128
int_type, 128
off_type, 128
pos type, 128
traits_type, 128
whbufferstream, 128
Formatting directly in your character vector: vectorstream
basic_vectorstream, 125
char_type, 125
for, 125
int_type, 125
off_type, 125
pos type, 125
reserve, 125
swap_vector, 125, 125
traits_type, 125
vector_type, 125
Function swap
swap, 277
Function template make_managed shared ptr
make_managed shared ptr, 411, 411
Function template make_managed unique_ptr
make_managed_unique ptr, 417
Function template make_managed weak ptr
make _managed weak ptr, 418
Function template swap
swap, 408, 408
Function template to_raw_pointer
to_raw_pointer, 408, 409

G
get

Classtemplate intrusive_ptr, 351, 352, 352, 353, 353, 353

Classtemplate offset_ptr, 361, 363

Class template scoped_ptr, 372, 373, 373

Class template shared ptr, 381, 382, 383

Classtemplate unique _ptr, 413, 414, 415, 416, 416, 416
get_allocator

Class template segment_manager, 374, 377
get_deleter

Class template segment_manager, 374, 377

Classtemplate unique _ptr, 413, 414, 415, 416, 416, 416
get_instance length

Class template segment_manager, 374, 377
get_instance_name

Class template segment_manager, 374, 377
get_instance type

Class template segment_manager, 374, 377
get_min_size

Classtemplate rbtree_best fit, 365, 367

Class template segment_manager, 374, 377

Class template segment._ manager_base, 398, 400

Writing a new shared memory allocation algorithm, 149, 150
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get_num_named_objects
Class template segment_manager, 374, 377
get_num_unique_objects
Class template segment_manager, 374, 377
get_page size
Class mapped _region, 391, 393
Global try_to lock
try_lock, 435
grow
Classtemplate basic_managed_external_buffer, 327, 328
Classtemplate basic_managed_heap _memory, 328, 329
Class template basic_managed_mapped _file, 330, 331
Classtemplate basic_managed_shared _memory, 332, 333
Classtemplate rbtree best_fit, 365, 366
Class template segment_manager_base, 398, 399
Managed Heap Memory: Boost.Interprocess machinery in heap memory, 92
Writing a new shared memory allocation algorithm, 149, 150

H

Header < boost/interprocess/allocators/adaptive_pool.hpp >
const_pointer, 269
const_reference, 269
difference_type, 269
multialocation_chain, 269
pointer, 269
reference, 269
size type, 269
swap, 269
value type, 269
version, 269

Header < boost/interprocess/allocatorg/all ocator.hpp >
buffer, 280

Header < boost/interprocess/errors.hpp >
native_error_t, 311

Header < boost/interprocess/interprocess fwd.hpp >
fixed_managed shared memory, 318
managed external _buffer, 318
managed heap _memory, 318
managed_mapped_file, 318
managed shared memory, 318
managed windows_shared_memory, 318
managed xsi_shared memory, 318
message_queue, 318
wfixed_managed shared memory, 318
wmanaged_external_buffer, 318
wmanaged_heap_memory, 318
wmanaged_mapped _file, 318
wmanaged_shared_memory, 318
wmanaged_windows shared memory, 318
wmanaged_xsi_shared_memory, 318

Header < boost/interprocess/smart_ptr/intrusive_ptr.hpp >
swap, 404
to_raw_pointer, 404

Header < boost/interprocess/smart_ptr/scoped_ptr.hpp >
swap, 408
to_raw_pointer, 408

Header < boost/interprocess/smart_ptr/shared_ptr.hpp >
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make _managed shared ptr, 409
swap, 409
to_raw_pointer, 409
Header < boost/interprocess/smart_ptr/unique_ptr.hpp >
make_managed_unique ptr, 411
swap, 411
Header < boost/interprocess/smart_ptr/weak ptr.hpp >
make _managed weak ptr, 417
swap, 417
Header < boost/interprocess/streams/bufferstream.hpp >
bufferbuf, 418
bufferstream, 418
ibufferstream, 418
obufferstream, 418
whbufferbuf, 418
whbufferstream, 418
wibufferstream, 418
wobufferstream, 418

ibufferstream
Header < boost/interprocess/streams/bufferstream.hpp >, 418
if
Creating named shared memory objects, 5
Creating vectors in shared memory, 7
Example: Serializing a database through the message queue, 94
Intrusive pointer, 132

Managed External Buffer: Constructing all Boost.Interprocess objectsin a user provided buffer, 89

Multiple allocation functions, 82

Opening managed shared memory and mapped files with Copy On Write or Read Only modes, 87

Scoped lock, 35

Scoped pointer, 134

Sharable Lock And Upgradable Lock, 52

Using shared memory as a pool of unnamed memory blocks, 4
index_aux

Building custom indexes, 151
index_t

Building custom indexes, 151

Struct template flat_map_index_aux, 317
insert_commit

Classtemplate iunordered set index, 354, 355
interprocess_condition

Classinterprocess _condition, 421, 421
interprocess_condition_any

Classinterprocess _condition_any, 423, 423
interprocess_exception

Classbad alloc, 312

Classinterprocess_exception, 313, 313

Class lock_exception, 314
interprocess_mutex

Classinterprocess mutex, 424, 424
interprocess_recursive_mutex

Classinterprocess recursive_mutex, 426, 426
interprocess _semaphore

Classinterprocess semaphore, 427, 427
interprocess_sharable mutex

Classinterprocess sharable mutex, 428, 428
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interprocess_upgradable mutex
Classinterprocess upgradable mutex, 431, 431
Introduction
buffer, 67, 67
Intrusive pointer
if, 132
intrusive_ptr_add ref, 132, 132
intrusive ptr_release, 132, 132
segment_manager, 132, 132
intrusive_ptr
Classtemplate intrusive ptr, 351
intrusive_ptr_add ref
Classtemplate intrusive ptr, 351, 352, 352, 352
Intrusive pointer, 132, 132
intrusive ptr_release
Classtemplate intrusive ptr, 351, 352
Intrusive pointer, 132, 132
int_type

Formatting directly in your character buffer: bufferstream, 128
Formatting directly in your character vector: vectorstream, 125
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Classtemplateiset_index, 353
iunordered set_index_aux

Classtemplate iunordered set index, 354

K
key_less
Building custom indexes, 151
Struct template flat_map_index_aux, 317
key type
Building custom indexes, 151, 151
Struct template flat_map_index_aux, 317
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lock
Anonymous condition example, 40, 40
Anonymous mutex example, 36, 36
Classfile lock, 419, 420
Classinterprocess mutex, 424, 425
Classinterprocess recursive_mutex, 426, 426
Classinterprocess _sharable mutex, 428, 429
Classinterprocess upgradable mutex, 431, 432
Class named _mutex, 441, 442
Class named_recursive_mutex, 443, 444
Class named_sharable mutex, 447, 448
Class named_upgradable_mutex, 450, 451
Class null_mutex, 454, 454, 454
Class template scoped_lock, 368, 370, 370
Class template sharable |ock, 378, 380
Class template upgradable _lock, 385, 387
Class template weak_ptr, 388, 389
Exclusive Locking (Sharable & Upgradable Mutexes), 48
File Locking Operations, 59
Mutex Operations, 33
Named mutex example, 39
Scoped lock, 35
Sharable Lock And Upgradable Lock, 52
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What's a Sharable and an Upgradable Mutex?, 47
Lock Transfers Through Move Semantics

unlock_and lock sharable, 54
lock _exception

Classlock _exception, 314, 314

Class template scoped_lock, 370, 370, 370, 371

Class template sharable_lock, 380, 380, 380, 380

Class template upgradable lock, 387, 387, 387, 387
lock sharable

Classfile lock, 419, 420

Classinterprocess sharable mutex, 428, 429

Classinterprocess upgradable mutex, 431, 432

Class named_sharable mutex, 447, 448

Class named_upgradable mutex, 450, 451

Class null_mutex, 454, 455, 455

Class template sharable lock, 380

File Locking Operations, 59

Sharable Lock And Upgradable Lock, 52, 52

Sharable Locking (Sharable & Upgradable Mutexes), 49
lock upgradable

Classinterprocess upgradable mutex, 431, 432

Class named_upgradable mutex, 450, 452

Class null_mutex, 454, 455, 455

Class template upgradable lock, 387

Sharable Lock And Upgradable Lock, 52

Upgradable Locking (Upgradable Mutex only), 49
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make_managed_unique ptr
Function template make_managed_unique_ptr, 417
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make _managed weak_ptr
Function template make_managed weak_ptr, 418
Header < boost/interprocess/smart_ptr/weak_ptr.hpp >, 417
Managed External Buffer: Constructing all Boost.I nterprocess objectsin a user provided buffer
if, 89
managed_external_buffer, 89
wmanaged_external_buffer, 89
Managed Heap Memory: Boost.Interprocess machinery in heap memory
grow, 92
managed_heap_memory, 92
wmanaged_heap_memory, 92
managed external _buffer
Header < boost/interprocess/interprocess fwd.hpp >, 318
Managed External Buffer: Constructing all Boost.Interprocess objectsin a user provided buffer, 89
managed_heap_memory
Header < boost/interprocess/interprocess fwd.hpp >, 318
Managed Heap Memory: Boost.I nterprocess machinery in heap memory, 92
managed_mapped_file
Common Managed Mapped Files, 71
Header < boost/interprocess/interprocess fwd.hpp >, 318
managed shared_memory
Common Managed Shared Memory Classes, 68
Header < boost/interprocess/interprocess fwd.hpp >, 318
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managed_shared ptr

Struct template managed_shared_ptr, 410
managed_unique_ptr

Struct template managed_unique_ptr, 412
managed weak ptr

Struct template managed weak_ptr, 417
managed windows_shared_memory

Header < boost/interprocess/interprocess fwd.hpp >, 318
managed xsi_shared memory

Header < boost/interprocess/interprocess fwd.hpp >, 318
mapped_region

Boost 1.54 Release, 157

Class mapped region, 391, 391, 391
mapped_type

Building custom indexes, 151, 151

Struct template flat_map_index_aux, 317
memory_algorithm

Class template segment_manager _base, 398
message_queue

Header < boost/interprocess/interprocess fwd.hpp >, 318
message_queue_t

Class template message_queue t, 357
multiallocation_chain

Header < boost/interprocess/all ocators/adaptive pool.hpp >, 269

Multiple allocation functions, 82
Multiple allocation functions

allocate, 82, 82

allocate_many, 82, 82, 82

deallocate_many, 82

if, 82

multiallocation chain, 82

while, 82
Mutex Operations

lock, 33

timed_lock, 33

try_lock, 33

unlock, 33
mutex_family

Class template segment_manager_base, 398

Struct mutex_family, 436

The memory algorithm, 143

Writing a new shared memory allocation algorithm, 149, 149, 149, 149, 150
mutex_type

Struct mutex_family, 436

Struct null_mutex_family, 436

Writing a new shared memory allocation algorithm, 149
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name
Boost unordered containers, 119
Building custom indexes, 151
Creating mapsin shared memory, 9
Named mutex example
lock, 39
named_condition
Class named_condition, 437, 437, 438
named_condition_any
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Class named_condition_any, 439, 439, 440
named mutex

Class named _mutex, 441, 441, 442
named_recursive_mutex

Class named_recursive_mutex, 443, 443, 443
named_semaphore

Class named_semaphore, 445, 445, 445
named_sharable mutex

Class named_sharable mutex, 447, 447, 447
named_upgradable mutex

Class named_upgradable mutex, 450, 450, 450
native _error_t

Header < boost/interprocess/errors.hpp >, 311
node_allocator

Classtemplate node_allocator, 284, 285
node_allocator_base

Classtemplate node_allocator_v1, 289
node_allocator_v1

Classtemplate node_allocator_v1, 289
notify_all

Classinterprocess _condition, 421, 422

Classinterprocess _condition_any, 423, 423

Class named_condition, 437, 438

Class named_condition_any, 439, 440
notify_one

Classinterprocess _condition, 421, 422

Classinterprocess _condition_any, 423, 423

Class named_condition, 437, 438

Class named_condition_any, 439, 440

null_index
Classtemplate null_index, 359, 359
null_mutex

Class null_mutex, 454, 454
null_mutex_family
Struct null_mutex_family, 436
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Header < boost/interprocess/streams/bufferstream.hpp >, 418
offset_ptr

Class template offset_ptr, 361, 361, 362, 362, 362, 362, 362, 362
off type

Formatting directly in your character buffer: bufferstream, 128
Formatting directly in your character vector: vectorstream, 125
Opening managed shared memory and mapped files with Copy On Write or Read Only modes
if, 87
open_copy_on_write t
Struct open_copy_on_write t, 309
open_only t
Struct open_only t, 309
open_or_create t
Struct open_or_create t, 309
open_read only t
Struct open_read _only _t, 310
open_read private t
Struct open_read_private t, 310
other
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Class template adaptive pool v1, 278

Classtemplate node_allocator, 284

Classtemplate node_allocator_v1, 289

Classtemplate private_adaptive pool, 293

Classtemplate private_adaptive pool_v1, 297

Classtemplate private_node allocator, 300

Classtemplate private_node allocator_v1, 304

Struct template rebind, 274, 275, 278, 287, 290, 297, 298, 304, 305
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Performance of named allocations
find, 147
Performance of raw memory allocations
alocate, 147, 147
dedllocate, 147
reserve, 147
permissions
Class permissions, 396
pointer
Class template adaptive pooal, 271
Classtemplate deleter, 403
Classtemplate node_allocator, 284
Classtemplate private_adaptive pool, 293
Classtemplate private_node allocator, 300
Class template unique _ptr, 413
Header < boost/interprocess/all ocators/adaptive pool.hpp >, 269
Scoped pointer, 134
pointer_to
Classtemplate offset_ptr, 361, 364
post
Classinterprocess semaphore, 427, 427
Class named_semaphore, 445, 446
pos_type
Formatting directly in your character buffer: bufferstream, 128
Formatting directly in your character vector: vectorstream, 125
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Class interprocess_condition, 422
Class interprocess_condition_any, 424
Class named_condition, 438
Class named_condition_any, 440
private_adaptive pool
Classtemplate private adaptive pool, 293, 294
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Class template private_adaptive pool_v1, 297
private_adaptive pool_v1
Class template private_adaptive pool_v1, 297
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Classtemplate private_node allocator, 300, 301
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Classtemplate private_node allocator_v1, 304
private node allocator_v1
Classtemplate private_node allocator_v1, 304
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timed_unlock_upgradable and lock, 51
try_unlock_sharable and lock, 51
try_unlock_sharable and lock upgradable, 51
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try_unlock_upgradable and_lock, 51
unlock_upgradable and lock, 51

R
rbtree_best_fit
Classtemplate rbtree best_fit, 365, 365
rebind
Class template adaptive pooal, 271
Class template adaptive pool v1, 278
Classtemplate node_allocator, 284
Classtemplate node_allocator_v1, 289
Classtemplate private_adaptive pool, 293
Class template private_adaptive pool_v1, 297
Classtemplate private_node allocator, 300
Classtemplate private_node allocator v1, 304
Struct template rebind, 274, 275, 278, 287, 290, 297, 298, 304, 305
receive
Class template message _queue t, 357, 358
recursive_mutex_type
Struct mutex_family, 436
Struct null_mutex_family, 436
Writing a new shared memory allocation algorithm, 149
reference
Class template adaptive pooal, 271
Classtemplate node_allocator, 284
Classtemplate private_adaptive pool, 293
Classtemplate private_node allocator, 300
Header < boost/interprocess/all ocators/adaptive pool.hpp >, 269
release
Class template scoped_lock, 368, 371
Class template scoped_ptr, 372, 372, 372
Classtemplate sharable_lock, 378, 380
Class template unique _ptr, 413, 416
Class template upgradable lock, 385, 388
Scoped pointer, 134, 134
remove
Classfile_mapping, 315, 316
Class named_condition, 437, 438, 439
Class named_condition_any, 439, 440, 441
Class named _mutex, 441, 442, 442
Class named_recursive_mutex, 443, 443, 444
Class named_semaphore, 445, 445, 446
Class named_sharable mutex, 447, 447, 449
Class named_upgradable mutex, 450, 451, 453
Class shared_memory_object, 401, 402, 402
Classtemplate basic_managed_mapped_file, 331
Classtemplate basic_managed_shared_memory, 333
Classtemplate basic_managed_xsi_shared_memory, 336, 337, 337
Class template message queue t, 357, 358, 359
Classxsi_shared memory, 460, 461, 461
Constructing Managed Mapped Files, 71
Removing shared memory, 18
remove file on destroy
Classremove file on_destroy, 316
remove _shared memory_on_destroy
Classremove_shared memory_on_destroy, 400
Removing shared memory
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remove, 18
reserve
Building custom indexes, 151, 151
Classtemplate basic_ivectorstream, 326, 327, 327
Classtemplate basic_ovectorstream, 339, 339, 339
Classtemplate basic_vectorbuf, 340, 341
Classtemplate basic_vectorstream, 341, 342, 342
Classtemplate flat_map _index, 350, 351
Classtemplateiset_index, 353, 354
Classtemplate iunordered set index, 354, 355
Class template map_index, 356, 356
Class template unordered map_index, 384, 384
Formatting directly in your character vector: vectorstream, 125
Performance of raw memory allocations, 147
reserve_named_objects
Class template segment_manager, 374, 376
reserve_unigque_objects
Class template segment_manager, 374, 376
reset
Class template scoped_ptr, 372, 372, 372
Class template shared ptr, 381, 383, 383, 383
Class template unique _ptr, 413, 416
Class template weak_ptr, 388, 390
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Scoped lock
if, 35
lock, 35
unlock, 35
Scoped Lock and Sharable Lock With File Locking
unlock_and lock sharable, 61
Scoped pointer
if, 134
pointer, 134
release, 134, 134
segment_manager, 134, 134
scoped_lock
Class template scoped_lock, 368
scoped_ptr
Class template scoped_ptr, 372, 372, 372
segment_manager
Building custom indexes, 151
Class template adaptive pooal, 271
Classtemplate node_allocator, 284
Classtemplate private_adaptive pool, 293
Classtemplate private_node allocator, 300
Class template segment_manager, 374, 374, 375
Intrusive pointer, 132, 132
Scoped pointer, 134, 134
segment_manager_base
Building custom indexes, 151, 151
Class template segment_manager, 374
Class template segment_manager_base, 398
Struct template flat_map_index_aux, 317
segment_manager_base type
Class template segment_manager_base, 398
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Class template message_queue t, 357, 358
set_default
Class permissions, 396, 397
set_max_cached_nodes
cached_adaptive pool: Avoiding synchronization overhead, 110
cached_node_allocator: caching nodes to avoid overhead, 104
Class template cached_adaptive pool, 343, 346
Class template cached_node_allocator, 347, 350
set_permissions
Class permissions, 396, 397
set_unrestricted
Class permissions, 396, 397
Sharable Lock And Upgradable Lock
if, 52
lock, 52
lock sharable, 52, 52
lock _upgradable, 52
timed_lock sharable, 52
timed_lock upgradable, 52
try_lock_sharable, 52
try_lock_upgradable, 52
unlock_sharable, 52, 52
unlock_upgradable, 52
Sharable Locking (Sharable & Upgradable M utexes)
lock _sharable, 49
timed_lock sharable, 49
try_lock_sharable, 49
unlock_sharable, 49
sharable |ock
Class template sharable lock, 378, 378, 378, 379, 379
Shared pointer and weak pointer
deleter_type, 136
shared memory_object
Class shared_memory_object, 401
shared ptr
Class template shared ptr, 381
shrink_by
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shrink_to_fit
Building custom indexes, 151
Class template basic_managed_mapped _file, 330, 331
Classtemplate basic_managed_shared _memory, 332, 333
Classtemplate flat_map _index, 350, 351
Classtemplateiset_index, 353, 354
Classtemplate iunordered set index, 354, 355
Class template map_index, 356, 356
Classtemplate rbtree best_fit, 365, 366
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Class template unordered map_index, 384, 385
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Class template segment_manager, 374, 376
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unlock, 54
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Classtemplate node_allocator, 284
Classtemplate private_adaptive pool, 293
Classtemplate private_node allocator, 300
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accept_ownership_type, 434
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create only_t, 308
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defer_lock_type, 435
Struct mutex_family
mutex_family, 436
mutex_type, 436
recursive_mutex_type, 436
Struct null_mutex_family
mutex_type, 436
null_mutex_family, 436
recursive_mutex_type, 436
Struct open_copy_on_write t
open_copy_on_write t, 309
Struct open_only t
open_only_t, 309
Struct open_or_create t
open_or_create t, 309
Struct open_read only t
open_read only t, 310
Struct open_read private t
open_read private t, 310
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allocator_type, 317
flat_map_index_aux, 317
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key less, 317
key type, 317
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segment_manager_base, 317
value type, 317
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deleter, 410
managed shared ptr, 410
type, 410
void_allocator, 410
Struct template managed _unique_ptr
managed _unique _ptr, 412
type, 412
Struct template managed weak_ptr
managed weak _ptr, 417
type, 417
Struct template rebind
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rebind, 274, 275, 278, 287, 290, 297, 298, 304, 305
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try _to_lock type, 435
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Classfile lock, 419, 420
Classfile_mapping, 315, 316
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Class template basic_managed_windows shared memory, 334, 335

Classtemplate basic_managed_xsi_shared_memory, 336, 337
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Class template cached_node_allocator, 347, 350

Classtemplate intrusive ptr, 351, 353

Classtemplate node_allocator, 284, 287

Classtemplate private_adaptive pool, 293, 296

Classtemplate private_node_allocator, 300, 303

Class template scoped_lock, 368, 371

Class template scoped_ptr, 372, 373

Class template sharable_lock, 378, 381

Class template shared ptr, 381, 383

Class template unique _ptr, 413, 416

Class template upgradable lock, 385, 388

Class template weak_ptr, 388, 390
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Formatting directly in your character vector: vectorstream, 125, 125
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alocate, 75
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The memory agorithm
mutex_family, 143
void_pointer, 143

The segment manager
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Classfile lock, 419, 420
Classinterprocess mutex, 424, 425
Classinterprocess recursive_mutex, 426, 426
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Class template scoped_lock, 368, 370, 370

Class template sharable_lock, 378, 380

Class template upgradable lock, 385, 387

Exclusive Locking (Sharable & Upgradable Mutexes), 48

File Locking Operations, 59

Mutex Operations, 33
timed lock sharable

Classfile lock, 419, 420

Classinterprocess sharable mutex, 428, 430

Classinterprocess upgradable mutex, 431, 432

Class named_sharable mutex, 447, 448

Class named_upgradable mutex, 450, 451

Class null_mutex, 454, 455, 455

Class template sharable lock, 380

File Locking Operations, 59

Sharable Lock And Upgradable Lock, 52

Sharable Locking (Sharable & Upgradable Mutexes), 49
timed_lock upgradable

Classinterprocess upgradable mutex, 431, 433

Class named_upgradable mutex, 450, 452

Class null_mutex, 454, 455, 455
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Sharable Lock And Upgradable Lock, 52

Upgradable Locking (Upgradable Mutex only), 49
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timed send

Class template message_queue t, 357, 358
timed_unlock_upgradable and lock

Classinterprocess upgradable mutex, 431, 433

Class named_upgradable mutex, 450, 453

Class null_mutex, 454, 456, 456
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Promoations (Upgradable Mutex only), 51

Transfers To Scoped Lock, 56
timed_wait
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Classinterprocess _condition_any, 423, 424, 424

Class interprocess _semaphore, 427, 428

Class named_condition, 437, 438, 438
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traits_type

Formatting directly in your character buffer: bufferstream, 128

Formatting directly in your character vector: vectorstream, 125
Transferring Unlocked Locks

unlock_and lock sharable, 57
Transfers To Scoped Lock

timed_unlock_upgradable and lock, 56

try_unlock_sharable and lock, 56

try_unlock_upgradable and_lock, 56

unlock_upgradable and lock, 56
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unlock_and lock sharable, 57
unlock_upgradable and lock_sharable, 57
Transfers To Upgradable Lock
try_unlock _sharable and lock upgradable, 56
unlock_and_lock upgradable, 56
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try lock
Boost 1.56 Release, 157
Classfile lock, 419, 420
Classinterprocess mutex, 424, 425
Classinterprocess recursive_mutex, 426, 426
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File Locking Operations, 59
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Mutex Operations, 33
try_lock_sharable
Classfile lock, 419, 420
Classinterprocess sharable mutex, 428, 429
Classinterprocess upgradable mutex, 431, 432
Class named_sharable mutex, 447, 448
Class named_upgradable mutex, 450, 451
Class null_mutex, 454, 455, 455
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File Locking Operations, 59
Sharable Lock And Upgradable Lock, 52
Sharable Locking (Sharable & Upgradable Mutexes), 49
try_lock_upgradable
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Class null_mutex, 454, 455, 455
Class template upgradable lock, 387
Sharable Lock And Upgradable Lock, 52
Upgradable Locking (Upgradable Mutex only), 49
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try_send
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try_unlock _sharable and_lock
Classinterprocess upgradable mutex, 431, 434
Class named_upgradable mutex, 450, 453
Class null_mutex, 454, 456, 456
Class template scoped_lock, 370
Promoations (Upgradable Mutex only), 51
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Transfers To Scoped Lock, 56

try_unlock _sharable and lock upgradable
Classinterprocess upgradable mutex, 431, 434
Class named_upgradable mutex, 450, 453
Class null_mutex, 454, 456, 456
Class template upgradable lock, 386
Promoations (Upgradable Mutex only), 51
Transfers To Upgradable Lock, 56

try_unlock upgradable and_lock
Classinterprocess upgradable mutex, 431, 433
Class named_upgradable mutex, 450, 453
Class null_mutex, 454, 456, 456
Class template scoped_lock, 369
Promoations (Upgradable Mutex only), 51
Transfers To Scoped Lock, 56

try_wait
Classinterprocess _semaphore, 427, 428
Class named_semaphore, 445, 446

type
Struct template managed_shared_ptr, 410
Struct template managed_unique_ptr, 412
Struct template managed weak_ptr, 417

U
unique_ptr
Classtemplate unique _ptr, 413, 413, 414, 414
unlock
Classfile lock, 419, 420
Classinterprocess mutex, 424, 425
Classinterprocess recursive_mutex, 426, 426
Classinterprocess sharable mutex, 428, 429
Classinterprocess upgradable mutex, 431, 432
Class named _mutex, 441, 442
Class named _recursive_mutex, 443, 444
Class named_sharable mutex, 447, 448
Class named_upgradable mutex, 450, 451
Class null_mutex, 454, 455, 455
Class template scoped_lock, 368, 370, 371, 371
Class template sharable_lock, 378, 380
Class template upgradable lock, 385, 387
Exclusive Locking (Sharable & Upgradable Mutexes), 48
File Locking Operations, 59
Mutex Operations, 33
Scoped lock, 35
Simple Lock Transfer, 54
unlock_and_lock sharable
Classinterprocess upgradable mutex, 431, 433
Class named_upgradable mutex, 450, 452
Class null_mutex, 454, 455, 455
Class template sharable lock, 379
Demotions (Upgradable Mutex only), 50
Lock Transfers Through Move Semantics, 54
Scoped Lock and Sharable Lock With File Locking, 61
Transferring Unlocked Locks, 57
Transfers To Sharable Lock, 57
unlock_and_lock upgradable
Classinterprocess upgradable mutex, 431, 433
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Class named_upgradable mutex, 450, 452
Class null_mutex, 454, 455, 455
Demotions (Upgradable Mutex only), 50
Transfers To Upgradable Lock, 56
unlock_sharable
Classfile lock, 419, 420
Classinterprocess sharable mutex, 428, 430
Classinterprocess upgradable mutex, 431, 432
Class named_sharable mutex, 447, 448
Class named_upgradable mutex, 450, 452
Class null_mutex, 454, 455, 455
Class template sharable_lock, 379, 380
File Locking Operations, 59
Sharable Lock And Upgradable Lock, 52, 52
Sharable Locking (Sharable & Upgradable Mutexes), 49
Simple Lock Transfer, 54
unlock_upgradable
Classinterprocess upgradable mutex, 431, 433
Class named_upgradable mutex, 450, 452
Class null_mutex, 454, 455, 455
Class template upgradable lock, 387, 387
Sharable Lock And Upgradable Lock, 52
Upgradable Locking (Upgradable Mutex only), 49
unlock_upgradable and lock
Classinterprocess upgradable mutex, 431, 433
Class named_upgradable mutex, 450, 452
Class null_mutex, 454, 456, 456
Class template scoped_lock, 369
Promoations (Upgradable Mutex only), 51
Transfers To Scoped Lock, 56
unlock_upgradable and lock_sharable
Classinterprocess upgradable mutex, 431, 433
Class named_upgradable mutex, 450, 452
Class null_mutex, 454, 455, 455
Class template sharable lock, 379
Demotions (Upgradable Mutex only), 50
Transfers To Sharable Lock, 57
unordered_map_index_aux
Class template unordered map_index, 384
Upgradable Locking (Upgradable Mutex only)
lock _upgradable, 49
timed_lock upgradable, 49
try_lock_upgradable, 49
unlock_upgradable, 49
upgradable lock
Class template upgradable lock, 385, 385, 386, 386, 386
Using shared memory as a pool of unnamed memory blocks
if, 4

\
value type
Building custom indexes, 151
Class template adaptive pooal, 271
Classtemplate node_allocator, 284
Classtemplate private_adaptive pool, 293
Classtemplate private_node allocator, 300
Header < boost/interprocess/all ocators/adaptive pool.hpp >, 269
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Struct template flat_map_index_aux, 317
vector_type

Formatting directly in your character vector: vectorstream, 125
version

Header < boost/interprocess/all ocators/adaptive pool.hpp >, 269
void_allocator

Containers of containers, 118

Struct template managed_shared_ptr, 410
void_pointer

Class template adaptive pooal, 271

Classtemplate node_allocator, 284

Classtemplate private_adaptive pool, 293

Class template private_node allocator, 300

Class template segment_manager_base, 398

The memory algorithm, 143

Writing a new shared memory allocation algorithm, 149, 149, 149, 149

W
wait
Classbad alloc, 312
Classinterprocess _condition, 421, 422, 422
Class interprocess_condition_any, 423, 423, 424
Classinterprocess semaphore, 427, 428
Class named_condition, 437, 438, 438
Class named_condition_any, 439, 440, 440
Class named_semaphore, 445, 446
whbufferbuf
Header < boost/interprocess/streams/bufferstream.hpp >, 418
whbufferstream
Formatting directly in your character buffer: bufferstream, 128
Header < boost/interprocess/streams/bufferstream.hpp >, 418
weak_ptr
Classtemplate weak_ptr, 388
wfixed managed shared memory
Common Managed Shared Memory Classes, 68
Header < boost/interprocess/interprocess fwd.hpp >, 318
What's A Message Queue?
data, 63
What's a Sharable and an Upgradable Mutex?
lock, 47
while
Anonymous mutex example, 36, 36
Direct iostream formatting: vectorstream and bufferstream, 125
Example: Serializing a database through the message queue, 94
Multiple allocation functions, 82
wibufferstream
Header < boost/interprocess/streams/bufferstream.hpp >, 418
windows_shared _memory
Classwindows_shared _memory, 457
wmanaged_external_buffer
Header < boost/interprocess/interprocess fwd.hpp >, 318
Managed External Buffer: Constructing all Boost.Interprocess objectsin a user provided buffer, 89
wmanaged_heap_memory
Header < boost/interprocess/interprocess fwd.hpp >, 318
Managed Heap Memory: Boost.Interprocess machinery in heap memory, 92
wmanaged_mapped_file
Common Managed Mapped Files, 71
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Header < boost/interprocess/interprocess fwd.hpp >, 318
wmanaged_shared_memory

Common Managed Shared Memory Classes, 68

Header < boost/interprocess/interprocess fwd.hpp >, 318
wmanaged_windows shared memory

Header < boost/interprocess/interprocess fwd.hpp >, 318
wmanaged_xsi_shared_memory

Header < boost/interprocess/interprocess fwd.hpp >, 318
wobufferstream

Header < boost/interprocess/streams/bufferstream.hpp >, 418
Writing a new shared memory allocation algorithm

allocate, 149, 150, 150, 150

deallocate, 149, 150

get_min_size, 149, 150

grow, 149, 150

mutex_family, 149, 149, 149, 149, 150

mutex_type, 149

recursive_mutex_type, 149

void_pointer, 149, 149, 149, 149

X
xsi_key
Classxsi_key, 459
xsi_shared_memory
Classxsi_shared_memory, 460

Z

zero_free_memory
Classtemplate rbtree_best_fit, 365, 366
Class template segment_manager_base, 398, 399

Boost.Interprocess Reference

Header <boost/interprocess/allocators/adaptive_pool.hpp>

Describes adaptive_pool pooled shared memory STL compatible allocator
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tenpl ate<typenane T, typenanme Segnent Manager, std::size_t NodesPer Bl ock,
std::size_t MaxFreeBl ocks, unsigned char OverheadPercent >
cl ass adaptive_pool ; nanespace boost {
tenpl at e<t ypenane T, typenane Segnent Manager,
std::size_t NodesPerBl ock = 64, std::size_t MuxFreeBl ocks = 2,
unsi gned char Over headPercent = 5>
cl ass adaptive_pool _vl1;
tenpl at e<unsigned int V, typename T, typenane S, std::size_t NPC
std::size_t F, unsigned char OP>
bool operator==(const adaptive_pool _base< V, T, S, NPC F, OP > &,
const adaptive_pool _base< V, T, S, NPC F, OP > &);
tenpl at e<unsigned int V, typename T, typenane S, std::size_t NPC
std::size_t F, unsigned char OP>
bool operator!=(const adaptive_pool _base< V, T, S, NPC F, OP > &,
const adaptive_pool _base< V, T, S, NPC F, OP > &);
namespace i nterprocess {
tenpl at e<typenane T2> struct rebind;

typedef boost::intrusive::pointer_traits< void_pointer > :tenplate rebind_pointO
er< T > :type pointer;
typedef boost::intrusive::pointer_traits< void_pointer > :tenplate rebind_pointO
er< const T >::type const_pointer;
typedef T val ue_type;
t ypedef unspecified reference;
t ypedef unspecified const_reference;
t ypedef segnent_manager::size_type size_type;
t ypedef segnent _nmanager::difference_type difference_type;
t ypedef boost::interprocess::version_type< adaptive_pool base, Version > version;
t ypedef unspecified nultiallocation_chain;
BOOST_STATI C_ASSERT( ( Ver si on<=2) ) ;
adapti ve_pool _base(segnment _nanager *);
adapti ve_pool _base(const adapti ve_pool _base &);

/'l Assignnent from other adaptive_pool _base.
adapti ve_pool _base & operator=(const adaptive_pool base & other);
t enpl at e<t ypenane T2>
adapti ve_pool _base(const adapti ve_pool _base< Version, T2, Segnent Manager, NodesPer Bl ock, Max[O
FreeBl ocks, OverheadPercent > &);
~adapti ve_pool _base();
void * get_node_pool ();
segnent _nmanager * get_segnent _manager () ;
friend void swap(self_t & self_t &);
}

}
tenpl ate<typenane T, typenane S, std::size_t NodesPerBl ock, std::size_t F,

unsi gned char OP>
bool operator==(const adaptive_pool < T, S, NodesPer Bl ock, >
const adaptive_pool < T, S, NodesPerBl ock, F, >
tenpl ate<typenane T, typenane S, std::size_t NodesPerBl ock, std::size_t F,
unsi gned char OP>
bool operator!=(const adaptive_pool< T, S, NodesPer Bl ock,
const adaptive_pool < T, S, NodesPer Bl ock,

’

33
&

33
&

>
>

Class template adaptive_pool

adaptive pool
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Synopsis

/'l In header: <boost/interprocess/allocators/adaptive_pool.hpp>

tenpl at e<typenane T, typenane Segnent Manager, std::size_t NodesPer Bl ock
std::size_t MaxFreeBl ocks, unsigned char OverheadPercent >
cl ass adaptive_pool {

public:
/'l types
typedef inpl enmentation_defined:: segnment_nanager segnent _nanager;
t ypedef segnent _nanager: : voi d_poi nter voi d_poi nter
typedef inpl ementation_defined:: pointer poi nter;
typedef inpl enmentation_defined::const_pointer const _poi nter;
typedef T val ue_type
t ypedef unspecified ref erence
t ypedef unspecified const _reference
t ypedef segnent _nanager::size_type si ze_type;
t ypedef segnent _nmanager: : difference_type di fference_type

/'l menber classes/structs/unions
t enpl at e<t ypenane T2>
struct rebind {
/'l types
typedef adaptive_pool < T2, Segnent Manager, NodesPer Bl ock, MaxFreeBl ocks, OverheadPercent > othO
er;

I

/'l construct/copy/ destruct
adapti ve_pool (segnent _manager *);
adapti ve_pool (const adaptive_pool &)
t enpl at e<t ypenane T2>
adapti ve_pool (const adaptive_pool < T2, Segnent Manager, NodesPer Bl ock, MaxFreeBl ocks, Over(
headPercent > &)
tenpl at e<typenane T2, typenane Segnent Manager2, std::size_t N2
std::size_t F2, unsigned char OP2>
adaptive_pool &
oper at or =(const adaptive_pool < T2, Segnent Manager2, N2, F2, OP2 > &)
~adapt i ve_pool ()

/1 public nmenber functions

void * get_node_pool () const;

segnment _nmanager * get_segnent _nmanager () const

size_type nax_size() const;

poi nter allocate(size_type, cvoid_pointer = 0);

voi d deal | ocate(const pointer & size_type);

voi d deal | ocate_free_bl ocks()

poi nter address(reference) const;

const _poi nter address(const_reference) const;

size_type size(const pointer & const;

std::pair< pointer, bool >

al | ocati on_conmand(boost::interprocess::allocation_type, size_type
size_type, size_type & const pointer & = 0);

voi d all ocate_many(size_type, size_type, nultiallocation_chain &)

voi d all ocate_many(const size_type *, size_type, nultiallocation_chain &)

voi d deal | ocate_nmany(nultiallocation_chain &)

poi nter allocate_one();

voi d all ocate_individual (size_type, multiallocation_chain &)
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voi d deal | ocate_one(const pointer &);
voi d deal | ocate_individual (nmultiallocation_chain &);

/1 friend functions
friend void swap(self_t & self_t &);

Description

An STL node allocator that uses a segment manager as memory source. The internal pointer type will of the same type (raw, smart)
as "typename SegmentManager::void_pointer" type. This alows placing the allocator in shared memory, memory mapped-files,
etc...

Thisnode allocator shares a segregated storage between all instances of adaptive pool with equal sizeof(T) placed in the same segment
group. NodesPerBlock is the number of nodes allocated at once when the allocator needs runs out of nodes. MaxFreeBlocks is the
maximum number of totally free blocks that the adaptive node pool will hold. The rest of the totally free blocks will be deallocated
with the segment manager.

OverheadPercent is the (approximated) maximum size overhead (1-20%) of the allocator: (memory usable for nodes/ total memory
allocated from the segment manager)

adapt i ve_pool public construct/copy/destruct
adapti ve_pool (segrment _manager * segnent_nmgr);

Not assignablefrom other adapt i ve_pool Constructor from asegment manager. If not present, constructs anode pool. Increments
the reference count of the associated node pool. Can throw boost : : i nt er process: : bad_al | oc

adapti ve_pool (const adaptive_pool & other);
Copy constructor from other adapt i ve_pool . Increments the reference count of the associated node pool. Never throws

t enpl at e<t ypenane T2>
adapti ve_pool (const adaptive_pool < T2, Segnent Manager, NodesPer Bl ock, MaxFreeBl ocks, Over(
headPercent > & other);

Copy constructor from related adapt i ve_pool . If not present, constructs a node pool. Increments the reference count of the
associated node pool. Can throw boost : : i nt er process: : bad_al | oc

tenpl at e<typenane T2, typenane Segnent Manager2, std::size_t N2,
std::size_t F2, unsigned char OP2>
adaptive_pool &
oper at or =(const adaptive_pool < T2, Segnent Manager2, N2, F2, OP2 > &);

Not assignable from related adapt i ve_pool
~adapti ve_pool ();

Destructor, removes node_pool_t from memory if its reference count reaches to zero. Never throws
adapti ve_pool public member functions

L void * get_node_pool () const;

Returns a pointer to the node pool. Never throws

272

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Interprocess

10

segnment _nmanager * get_segnment _manager () const;
Returns the segment manager. Never throws
size_type max_size() const;
Returns the number of el ements that could be allocated. Never throws
poi nter allocate(size_type count, cvoid pointer hint = 0);
Allocate memory for an array of count elements. Throwsboost : : i nt er process: : bad_al | oc if there is no enough memory
voi d deal | ocate(const pointer & ptr, size_type count);
Deallocate allocated memory. Never throws
voi d deal | ocate_free bl ocks();
Deallocates all free blocks of the pool
poi nter address(reference value) const;
Returns address of mutable object. Never throws
const _poi nter address(const_reference val ue) const;
Returns address of nhon mutable object. Never throws
size_type size(const pointer & p) const;

Returns maximum the number of objectsthe previously allocated memory pointed by p can hold. Thissize only worksfor memory
allocated with alocate, allocation_command and allocate_many.

std::pair< pointer, bool >

al | ocati on_conmand(boost: :interprocess::allocation_type comand,
size_type limt_size, size_type preferred_size,
size_type & received_size, const pointer & reuse = 0);

voi d all ocate_many(size_type el emsize, size_type numelenents,
mul tiallocation_chain & chain);

Allocatesmany elementsof sizeelem_sizein acontiguous block of memory. The minimum number to beallocated ismin_elements,
the preferred and maximum number is preferred_elements. The number of actually allocated elementsis will be assigned to re-
ceived_size. The elements must be deallocated with deallocate(...)

voi d all ocate_many(const size_type * el emsizes, size_type n_elenents,
mul tiallocation_chain & chain);

Allocatesn_elements elements, each one of sizeelem_sizeg[i]in acontiguous block of memory. The elements must be deallocated

273

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Interprocess

voi d deal | ocate_nany(mnultiallocation_chain & chain);

Allocatesmany elementsof sizeelem_sizeinacontiguous block of memory. The minimum number to beallocated ismin_elements,
the preferred and maximum number is preferred_elements. The number of actually allocated elementsis will be assigned to re-
ceived_size. The elements must be deallocated with deallocate(...)

poi nter allocate_one();

Allocates just one object. Memory allocated with this function must be deallocated only with deallocate one(). Throws
boost : :interprocess:: bad_al | oc if thereisno enough memory

voi d al |l ocat e_i ndi vi dual (size_type num el enents,
mul tiallocation_chain & chain);

Allocates many elements of size == 1 in a contiguous block of memory. The minimum number to be allocated is min_elements,
the preferred and maximum number is preferred_elements. The number of actually alocated elementsis will be assigned to re-
ceived _size. Memory allocated with this function must be deallocated only with deallocate_one().

voi d deal | ocate_one(const pointer & p);

Deallocates memory previoudy allocated with allocate_one(). You should never use deallocate_oneto deall ocate memory allocated
with other functions different from allocate_one(). Never throws

. voi d deal | ocate_individual (rmultiallocation_chain & chain);

Allocates many elements of size == 1 in a contiguous block of memory. The minimum number to be allocated is min_elements,
the preferred and maximum number is preferred_elements. The number of actually alocated elementsis will be assigned to re-
ceived_size. Memory allocated with this function must be deall ocated only with deallocate_one().

adapt i ve_pool friend functions
friend void swap(self_t & allocl, self_t & alloc2);

Swaps alocators. Does not throw. If each allocator is placed in a different memory segment, the result is undefined.
Swaps allocators. Does not throw. If each allocator is placed in a different memory segment, the result is undefined.

Swaps alocators. Does not throw. If each allocator is placed in a different shared memory segments, the result is undefined.

Struct template rebind

adaptive_pool::rebind
Synopsis
/'l 1 n header: <boost/interprocess/allocators/adaptive_pool.hpp>

t enpl at e<t ypenane T2>

struct rebind {

/'l types

typedef adaptive_pool < T2, Segnent Manager, NodesPer Bl ock, MaxFreeBl ocks, OverheadPercent > other;
s
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Description

Obtains adaptive_pool from adaptive_pool

Struct template rebind

boost::interprocess::rebind — Obtains node_allocator from other node_allocator.
Synopsis

/'l In header: <boost/interprocess/allocators/adaptive_pool.hpp>
t enpl at e<t ypenane T2>
struct rebind {

/'l types

t ypedef adaptive_pool _base< Version, T2, Segnent Manager, NodesPerBl ock, MaxFreeBl ocks, Over(
headPer cent > ot her;

}

Description
Obtains adaptive pool_base from adaptive pool_base

Obtains node_allocator_base from node_allocator_base

Function adaptive_pool_base

boost::interprocess::adaptive_pool base
Synopsis
/1 I'n header: <boost/interprocess/allocators/adaptive_pool . hpp>

adapti ve_pool _base(segnent _nanager * segnent_mmgr);

Description

Constructor from a segment manager. If not present, constructs a node pool. Increments the reference count of the associated node
pool. Can throw boost : : i nt er process: : bad_al | oc

Function adaptive_pool_base

boost::interprocess::adaptive_pool _base
Synopsis
/'l In header: <boost/interprocess/allocators/adaptive_pool.hpp>

adapti ve_pool _base(const adapti ve_pool _base & other);

Description

Copy constructor from other adaptive_pool _base. Increments the reference count of the associated node pool. Never throws
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Function template adaptive_pool_base

boost::interprocess::adaptive_pool base
Synopsis
/1 I'n header: <boost/interprocess/allocators/adaptive_pool . hpp>

t enpl at e<t ypenane T2>
adapti ve_pool _base(const adaptive_pool _base< Version, T2, Segrent Manager, NodesPer Bl ock, MaxO
Fr eeBl ocks, OverheadPercent > & other);

Description

Copy constructor from related adaptive pool base. If not present, constructs a node pool. |ncrements the reference count of the as-
sociated node pool. Can throw boost : : i nt er process: : bad_al | oc

Function ~adaptive_pool_base

boost::interprocess::~adaptive_pool base
Synopsis
/'l In header: <boost/interprocess/allocators/adaptive_pool.hpp>

~adapt i ve_pool _base();

Description

Destructor, removes node_pool_t from memory if its reference count reaches to zero. Never throws

Function get_node_pool

boost::interprocess::get_node pool — Returns the internal node pool. Never throws.
Synopsis
/1 I'n header: <boost/interprocess/allocators/adaptive_pool . hpp>

void * get_node_pool ();

Description

Returns a pointer to the node pool. Never throws

Function get_segment_manager

boost::interprocess::get_segment_manager — Returns the segment manager. Never throws.
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Synopsis
/'l In header: <boost/interprocess/allocators/adaptive_pool.hpp>

segnent _manager * get_segnent _manager () ;

Description

Returns the segment manager. Never throws

Function swap

boost::interprocess::swap
Synopsis
/1 I'n header: <boost/interprocess/allocators/adaptive_pool . hpp>

friend void swap(self_t & allocl, self_t & alloc2);

Description
Swaps allocators. Does not throw. If each allocator is placed in a different memory segment, the result is undefined.

Swaps alocators. Does not throw. If each allocator is placed in a different shared memory segments, the result is undefined.

Class template adaptive_pool_v1

boost::adaptive_pool_v1
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Synopsis

/'l In header: <boost/interprocess/allocators/adaptive_pool.hpp>

tenpl ate<typenane T, typenane Segnent Manager, std::size_t NodesPerBl ock = 64
std::size_t MaxFreeBlocks = 2, unsigned char Over headPercent = 5>

cl ass adaptive_pool vl : public adaptive_pool _base< 1, T, Segment Manager, NodesPerBl ock, MaxFreeBO
| ocks, OverheadPercent >
{
public:

/'l types

typedef unspecified base_t;

/1 nmenber cl asses/structs/unions
t enpl at e<t ypenane T2>
struct rebind {
/'l types
t ypedef adaptive_pool vl< T2, Segnent Manager, NodesPerBl ock, MaxFreeBl ocks, OverheadPerd
cent > other

I

/'l construct/copy/ destruct
adapti ve_pool _v1( Segnent Manager *);
t enpl at e<t ypenane T2>
adaptive_pool _vl(const adaptive_pool vl< T2, Segrment Manager, NodesPer Bl ock, MaxFreeBl ocks, OverOd
headPercent > &)

I

Description

adapt i ve_pool _v1 public construct/copy/destruct

adapti ve_pool _v1(Segnent Manager * segnent_mmgr);

t enpl at e<t ypenane T2>
adapti ve_pool _vl(const adaptive_pool vl< T2, SegnentManager, NodesPerBl ock, MaxFreeBl ocks
Over headPercent > & other)

Struct template rebind

boost::adaptive pool v1::rebind
Synopsis
/1 I'n header: <boost/interprocess/allocators/adaptive_pool . hpp>

t enpl at e<t ypenane T2>
struct rebind {

/'l types

typedef adaptive_pool _v1< T2, Segnent Manager, NodesPer Bl ock, MaxFreeBl ocks, OverheadPercent > ot h[
er;

I
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Function template operator==

boost::operator==
Synopsis
/1 I'n header: <boost/interprocess/allocators/adaptive_pool . hpp>

tenpl at e<unsigned int V, typename T, typenane S, std::size_t NPC
std::size_t F, unsigned char OP>
bool operator==(const adaptive_pool _base< V, T, S, NPC F, OP > & allocl,
const adaptive_pool _base< V, T, S, NPC, F, OP > & alloc2);

Description

Equality test for same type of adaptive pool base

Function template operator!=

boost::operator!=
Synopsis
/1 I'n header: <boost/interprocess/allocators/adaptive_pool . hpp>

tenpl at e<unsigned int V, typename T, typenane S, std::size_t NPC
std::size_t F, unsigned char OP>
bool operator!=(const adaptive_pool _base< V, T, S, NPC F, OP > & allocl,
const adaptive_pool _base< V, T, S, NPC, F, OP > & alloc2);

Description

Inequality test for same type of adaptive pool _base

Function template operator==

operator==
Synopsis
/'l I'n header: <boost/interprocess/allocators/adaptive_pool . hpp>

tenpl ate<typenane T, typenane S, std::size_t NodesPerBl ock, std::size_t F,
unsi gned char OP>
bool operator==(const adaptive_pool< T, S, NodesPerBl ock, F, OP > & allocl,
const adaptive_pool < T, S, NodesPerBlock, F, OP > & alloc2);

Description

Equality test for same type of adapt i ve_pool
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Function template operator!=

operator!=
Synopsis
/1 I'n header: <boost/interprocess/allocators/adaptive_pool . hpp>

tenpl ate<typenane T, typenane S, std::size_t NodesPerBl ock, std::size_t F,
unsi gned char OP>
bool operator!=(const adaptive_pool< T, S, NodesPerBlock, F, OP > & allocl,
const adaptive_pool< T, S, NodesPerBlock, F, OP > & alloc2);

Description

Inequality test for same type of adapt i ve_pool

Header <boost/interprocess/allocators/allocator.hpp>

Describes an allocator that allocates portions of fixed size memory buffer (shared memory, mapped file...)

namespace boost {
namespace interprocess {

tenpl at e<typenane T, typenane Segnent Manager >
bool operator==(const allocator< T, SegnentManager > &,
const allocator< T, SegnentManager &) ;

tenpl at e<typenane T, typenane Segnent Manager >
bool operator!=(const allocator< T, SegnentManager > &,
const allocator< T, SegnentManager &) ;

\

\

Function template operator==

boost::interprocess::operator==
Synopsis
/'l In header: <boost/interprocess/allocators/allocator.hpp>

tenpl at e<typenane T, typenane Segnent Manager >
bool operator==(const allocator< T, SegnentManager > & allocl,
const allocator< T, SegmentManager > & alloc2);

Description

Equality test for same type of allocator

Function template operator!=

boost::interprocess::operator! =
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Synopsis
/'l 1n header: <boost/interprocess/allocators/allocator.hpp>

tenpl at e<typenane T, typenane Segnent Manager >
bool operator!=(const allocator< T, SegnentManager > & allocl,
const allocator< T, SegnentManager > & alloc2);

Description

Inequality test for same type of allocator

Header <boost/interprocess/allocators/cached _adaptive_pool.hpp>

Describes cached adaptive pool pooled shared memory STL compatible allocator

nanmespace boost {
namespace interprocess {
tenpl ate<typenane T, typenanme S, std::size_t NodesPerBl ock, std::size_t F,
std::size t OP>
bool operator==(const cached_adaptive_pool < T, S, NodesPerBl ock, F, OP > &,
const cached_adaptive_pool < T, S, NodesPerBl ock, F, OP > &);
tenpl at e<typenane T, typenanme S, std::size_t NodesPerBl ock, std::size_t F,
std::size t OP>
bool operator!=(const cached_adaptive_pool < T, S, NodesPerBl ock, F, OP > &,
const cached_adaptive_pool < T, S, NodesPerBl ock, F, OP > &);

Function template operator==

boost::interprocess:..operator==
Synopsis
/'l In header: <boost/interprocess/allocators/cached_adaptive_pool . hpp>

tenpl at e<typenanme T, typenanme S, std::size_t NodesPerBl ock, std::size_t F,
std::size_t OP>
bool operator==(const cached_adaptive_pool < T, S, NodesPerBlock, F, OP > & allocl,
const cached_adaptive_pool < T, S, NodesPerBl ock, F, OP > & alloc2);

Description

Equality test for same type of cached_adapt i ve_pool

Function template operator!=

boost::interprocess::operator! =
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Synopsis
/'l 1In header: <boost/interprocess/allocators/cached_adaptive_pool . hpp>

tenpl ate<typenane T, typenane S, std::size_t NodesPerBl ock, std::size_t F,
std::size_t OP>
bool operator!=(const cached_adaptive_pool< T, S, NodesPerBlock, F, OP > & allocl,
const cached_adaptive_pool < T, S, NodesPerBl ock, F, OP > & alloc2);

Description

Inequality test for sametype of cached_adapti ve_pool
Header <boost/interprocess/allocators/cached_node_allocator.hpp>

Describes cached _cached _node_allocator pooled shared memory STL compatible allocator

namespace boost {
namespace interprocess {

tenpl ate<typenane T, typename S, std::size_t NPC>
bool operator==(const cached_node_allocator< T, S, NPC > &,
const cached_node allocator< T, S, NPC > &);

tenpl ate<typenane T, typename S, std::size_t NPC>
bool operator!=(const cached_node_allocator< T, S, NPC > &,
const cached_node allocator< T, S, NPC > &);

Function template operator==

boost::interprocess:..operator==
Synopsis
/'l In header: <boost/interprocess/allocators/cached_node_all ocator. hpp>

tenpl ate<typenanme T, typenanme S, std::size_t NPC>
bool operator==(const cached_node_al locator< T, S, NPC > & allocl,
const cached_node_allocator< T, S, NPC > & alloc2);

Description

Equality test for same type of cached_node_al | ocat or

Function template operator!=

boost::interprocess::operator! =
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Synopsis
/'l In header: <boost/interprocess/allocators/cached_node_all ocator. hpp>

tenpl ate<typenane T, typenanme S, std::size_t NPC>
bool operator!=(const cached_node_allocator< T, S, NPC > & allocl,
const cached_node_allocator< T, S, NPC > & alloc2);

Description

Inequality test for same type of cached_node_al | ocat or

Header <boost/interprocess/allocators/node_allocator.hpp>

Describes node_allocator pooled shared memory STL compatible allocator

tenpl at e<typenane T, typename Segnent Manager, std::size_t NodesPer Bl ock>
cl ass node_al | ocat or; nanespace boost {
tenpl at e<typenane T, typename Segnent Manager,
std::size_ t NodesPerBl ock = 64>
cl ass node_al | ocator_v1,;
tenpl at e<unsigned int V, typename T, typenane S, std::size_t NPC>
bool operator==(const node_all ocator_base< V, T, S, NPC > &,
const node_al |l ocator_base< V, T, S, NPC > &);
tenpl at e<unsigned int V, typename T, typenane S, std::size_t NPC>
bool operator!=(const node_all ocator_base< V, T, NPC > &,
const node_al | ocator _base< V, T, NPC > &);
namespace interprocess {
node_al | ocat or _base( segnent _nmanager *);
node_al | ocat or _base(const node_al | ocat or _base &);
t enpl at e<t ypenane T2>
node_al | ocat or _base(const node_al | ocat or _base< Version, T2, SegnentManager,
lock > &) ;

S,
S,

/'l Assignment from other node_all ocator_base.
node_al | ocat or _base & operator=(const node_al | ocat or_base & other);
~node_al | ocat or _base();
}
}
tenpl ate<typenane T, typename S, std::size_t NPC>
bool operator==(const node_allocator< T, S, NPC > &,
const node_allocator< T, S, NPC > &);
tenpl at e<typenane T, typename S, std::size_t NPC>
bool operator!=(const node_allocator< T, S, NPC > &,
const node_allocator< T, S, NPC > &);

Class template node_allocator

node_allocator

NodesPer B
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Synopsis

/'l 1n header: <boost/interprocess/allocators/node_all ocator. hpp>

tenpl at e<typenane T, typenanme Segnent Manager, std::size_t NodesPer Bl ock>
cl ass node_al | ocator {

publi c:
/'l types
typedef inpl enmentation_defined:: segnent _nanager segnent _nmanager;
t ypedef segnent _nanager: : voi d_poi nter voi d_poi nter;
typedef inpl ementation_defined:: pointer poi nter;
t ypedef inpl enmentation_defined::const_pointer const _poi nter;
typedef T val ue_t ype;
t ypedef unspecified ref erence;
t ypedef unspecified const _reference;
t ypedef segnent _nanager::size_type si ze_type;
t ypedef segnent _nmanager: : difference_type di fference_type;

/1 nmenber cl asses/structs/unions

t enpl at e<t ypenane T2>

struct rebind {

/'l types

t ypedef node_al |l ocator< T2, Segnment Manager, NodesPer Bl ock > ot her;

b

/'l construct/copy/ destruct
node_al | ocat or (segnent _manager *);
node_al | ocat or (const node_al | ocator &);
t enpl at e<t ypenane T2>
node_al | ocat or (const node_al | ocator< T2, Segnment Manager, NodesPerBl ock > &);
tenpl at e<typenane T2, typenane Segnment Manager?2, std::size_t N2>
node_al | ocator &
oper at or =(const node_al | ocator< T2, Segnment Manager2, N2 > &);
~node_al | ocator ();

/1 public nmenber functions

void * get_node_pool () const;

segnment _nmanager * get_segnent_nmnager () const;

size_type nax_size() const;

poi nter allocate(size_type, cvoid_pointer = 0);

voi d deal | ocate(const pointer & size_type);

voi d deal | ocate_free_bl ocks();

poi nter address(reference) const;

const _poi nter address(const_reference) const;

voi d construct(const pointer & const_reference);

voi d destroy(const pointer &);

size_type size(const pointer & const;

std::pair< pointer, bool >

al | ocati on_conmand(boost::interprocess::allocation_type, size_type,
size_type, size_type & const pointer & = 0);

voi d all ocate_many(size_type, size_type, nultiallocation_chain &) ;

voi d all ocate_many(const size type *, size_type, multiallocation_chain &) ;

voi d deal | ocate_nmany(mrultiallocation_chain &);

poi nter allocate_one();

voi d all ocate_individual (size_type, nmultiallocation_chain &);

voi d deal | ocate_one(const pointer &);

voi d deal | ocate_indi vidual (rmultiallocation_chain &);

/1 friend functions
friend void swap(self_t & self_t &);
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Description

An STL node allocator that uses a segment manager as memory source. The internal pointer type will of the same type (raw, smart)
as "typename SegmentManager::void_pointer" type. This alows placing the allocator in shared memory, memory mapped-files,
etc... Thisnode all ocator shares a segregated storage between all instances of node_allocator with equal sizeof (T) placed in the same
segment group. NodesPerBlock is the number of nodes allocated at once when the allocator runs out of nodes

node_al | ocat or public construct/copy/destruct
node_al | ocat or (segnent _nmanager * segment _mgr) ;

Not assignablefrom other node_al | ocat or Constructor from asegment manager. If not present, constructs anode pool. Increments
the reference count of the associated node pool. Can throw boost : : i nt er process: : bad_al | oc

node_al | ocat or (const node_al | ocator & other);
Copy constructor from other node_al | ocat or . Increments the reference count of the associated node pool. Never throws

t enpl at e<t ypenane T2>
node_al | ocat or (const node_al | ocator< T2, Segnment Manager, NodesPer Bl ock > & other);

Copy constructor from related node_al | ocat or . If not present, constructs a node pool. Increments the reference count of the
associated node pool. Can throw boost : : i nt er process: : bad_al | oc

4. tenpl at e<typenane T2, typenane Segnment Manager?2, std::size_t N2>
node_al | ocator &
oper at or =(const node_al | ocator< T2, Segnment Manager2, N2 > &);
Not assignable from related node_al | ocat or
5.

~node_al | ocator();

Destructor, removes node_pool_t from memory if its reference count reaches to zero. Never throws

node_al | ocat or public member functions

void * get_node_pool () const;

Returns a pointer to the node pool. Never throws
segnent _nanager * get_segnment _nanager () const;

Returns the segment manager. Never throws
size_type max_size() const;

Returns the number of elements that could be allocated. Never throws
poi nter allocate(size_type count, cvoid_pointer hint = 0);

Allocate memory for an array of count elements. Throwsboost : : i nt er process: : bad_al | oc if thereis no enough memory
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voi d deal | ocate(const pointer & ptr, size_type count);
Deallocate allocated memory. Never throws

voi d deal | ocate_free_bl ocks();
Deallocates all free blocks of the pool

poi nter address(reference value) const;
Returns address of mutable object. Never throws

const _poi nter address(const_reference val ue) const;

Returns address of non mutable object. Never throws

9. voi d construct(const pointer & ptr, const_reference v);
Copy construct an object. Throws if T's copy constructor throws
10 . . ]
voi d destroy(const pointer & ptr);
Destroys object. Throws if object's destructor throws
size_type size(const pointer & p) const;
Returns maximum the number of objectsthe previously allocated memory pointed by p can hold. Thissize only worksfor memory
allocated with allocate, allocation_command and allocate_many.
2 std::pair< pointer, bool >
al | ocati on_conmand(boost: :interprocess::allocation_type command,
size_type limt_size, size_type preferred_size,
size_type & received_size, const pointer & reuse = 0);
void all ocate_nany(size_type el emsize, size_type numelenments,
mul tiall ocation_chain & chain);
Allocates many elementsof sizeelem_sizein acontiguous block of memory. The minimum number to be allocatedismin_elements,
the preferred and maximum number is preferred_elements. The number of actually alocated elementsis will be assigned to re-
ceived_size. The elements must be deallocated with deallocate(...)
14

voi d all ocate_many(const size_type * el emsizes, size_type n_elenents,
mul tiallocation_chain & chain);

Allocatesn_elements elements, each one of sizeelem_sizeg[i]in acontiguous block of memory. The elements must be deallocated

voi d deal | ocate_many(rultiallocation_chain & chain);
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Allocatesmany elementsof sizeelem_sizeinacontiguous block of memory. The minimum number to beallocated ismin_elements,
the preferred and maximum number is preferred_elements. The number of actually allocated elementsis will be assigned to re-
ceived_size. The elements must be deallocated with deallocate(...)

poi nter allocate_one();

Allocates just one object. Memory alocated with this function must be deallocated only with deallocate one(). Throws
boost : :interprocess:: bad_al | oc if thereisno enough memory

voi d al |l ocate_individual (size_type num el ements,
mul tiallocation_chain & chain);

Allocates many elements of size == 1 in a contiguous block of memory. The minimum number to be allocated is min_elements,
the preferred and maximum number is preferred_elements. The number of actually allocated elementsis will be assigned to re-
ceived_size. Memory allocated with this function must be deallocated only with deallocate_one().

voi d deal | ocate_one(const pointer & p);

Deallocates memory previoudy allocated with alocate_one(). You should never use deallocate_oneto deall ocate memory all ocated
with other functions different from allocate_one(). Never throws

voi d deal | ocate_individual (multiallocation_chain & chain);

Allocates many elements of size == 1 in a contiguous block of memory. The minimum number to be allocated is min_elements,
the preferred and maximum number is preferred_elements. The number of actually alocated elementsis will be assigned to re-
celved_size. Memory allocated with this function must be deall ocated only with deallocate_one().

node_al | ocat or friend functions

friend void swap(self_t & allocl, self_t & alloc2);

Swaps alocators. Does not throw. If each allocator is placed in a different memory segment, the result is undefined.
Swaps allocators. Does hot throw. If each allocator is placed in a different memory segment, the result is undefined.

Swaps allocators. Does not throw. If each allocator is placed in a different shared memory segments, the result is undefined.

Struct template rebind

node allocator::rebind
Synopsis
/'l 1n header: <boost/interprocess/allocators/node_all ocator. hpp>

t enpl at e<t ypenane T2>
struct rebind {

/'l types
t ypedef node_al | ocator< T2, Segnent Manager, NodesPer Bl ock > ot her;

Description

Obtains node_allocator from node_allocator
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Function node_allocator_base

boost::interprocess::node_allocator_base
Synopsis
/1 In header: <boost/interprocess/allocators/node_all ocator. hpp>

node_al | ocat or _base(segnent _nanager * segment_mmgr);

Description

Constructor from a segment manager. If not present, constructs a node pool. Increments the reference count of the associated node
pool. Can throw boost : : i nt er process: : bad_al | oc

Function node_allocator_base

boost::interprocess::node_allocator_base
Synopsis
/1 I'n header: <boost/interprocess/allocators/node_all ocator. hpp>

node_al | ocat or _base(const node_al | ocat or _base & other);

Description

Copy constructor from other node_allocator_base. Increments the reference count of the associated node pool. Never throws

Function template node_allocator_base

boost::interprocess::node_allocator_base
Synopsis
/'l I'n header: <boost/interprocess/allocators/node_all ocator. hpp>

t enpl at e<t ypenane T2>
node_al | ocat or _base(const node_al | ocat or _base< Version, T2, SegnentManager, NodesPerBO
| ock > & other);

Description

Copy constructor from related node_allocator_base. If not present, constructs a node pool. Increments the reference count of the
associated node pool. Can throw boost : : i nt er process: : bad_al | oc

Function ~node_allocator_base

boost::interprocess::~node_allocator_base
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Synopsis
/'l 1n header: <boost/interprocess/allocators/node_all ocator. hpp>

~node_al | ocat or _base();

Description

Destructor, removes node_pool_t from memory if its reference count reaches to zero. Never throws

Class template node_allocator_v1

boost::node_allocator v1
Synopsis

/1 I'n header: <boost/interprocess/allocators/node_all ocator. hpp>

tenpl at e<typenane T, typenane Segnent Manager, std::size_t NodesPerBl ock = 64>
cl ass node_al | ocator _v1 :
public node_al |l ocator_base< 1, T, Segnment Manager, NodesPerBl ock >
{
public:
/'l types
t ypedef unspecified base_t;

/'l menber classes/structs/unions

t enpl at e<t ypenane T2>

struct rebind {

/'l types

t ypedef node_al | ocator_vi1< T2, Segment Manager, NodesPer Bl ock > ot her
b
/'l construct/copy/ destruct

node_al | ocat or _v1( Segnent Manager *);

t enpl at e<t ypenane T2>
node_al | ocat or _v1(const node_al | ocator_v1< T2, Segnent Manager, NodesPerBl ock > &)

Description
node_al | ocat or _v1 public construct/copy/destruct

L node_al | ocat or _v1( Segnent Manager * segment_mmgr)

t enpl at e<t ypenane T2>
node_al | ocator _vi1(const node_all ocator_vi1< T2, Segnent Manager, NodesPerBl ock > & ot her)

Struct template rebind

boost::node_allocator_v1::rebind
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Synopsis
/'l 1n header: <boost/interprocess/allocators/node_all ocator. hpp>

t enpl at e<t ypenane T2>

struct rebind {

/'l types

typedef node_al | ocator_vi1< T2, Segment Manager, NodesPer Bl ock > ot her;

H
Function template operator==
boost::operator==
Synopsis

/'l 1n header: <boost/interprocess/allocators/node_all ocator. hpp>

tenpl at e<unsigned int V, typenane T, typenane S, std::size_t NPC>
bool operator==(const node_al |l ocator_base< V, T, S, NPC > & allocl,
const node_allocator_base< V, T, S, NPC > & alloc2);

Description

Equality test for same type of node_allocator_base

Function template operator!=

boost::operator!=
Synopsis
/'l 1n header: <boost/interprocess/allocators/node_all ocator. hpp>

tenpl at e<unsigned int V, typename T, typenane S, std::size_t NPC>
bool operator!=(const node_allocator_base< V, T, S, NPC > & allocl,
const node_al locator_base< V, T, S, NPC > & alloc2);

Description

Inequality test for same type of node_allocator_base

Function template operator==

operator==
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Synopsis
/'l 1n header: <boost/interprocess/allocators/node_all ocator. hpp>

tenpl ate<typenane T, typenanme S, std::size_t NPC>
bool operator==(const node_allocator< T, S, NPC > & all ocl,
const node_allocator< T, S, NPC > & alloc2);

Description

Equality test for same type of node_al | ocat or

Function template operator!=

operator!=
Synopsis
/1 I'n header: <boost/interprocess/allocators/node_all ocator. hpp>

tenpl at e<typenane T, typenanme S, std::size_t NPC>
bool operator!=(const node_allocator< T, S, NPC > & allocl,
const node_allocator< T, S, NPC > & alloc2);

Description
Inequality test for same type of node_al | ocat or
Header <boost/interprocess/allocators/private_adaptive_pool.hpp>

Describes private_adaptive pool_base pooled shared memory STL compatible all ocator
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tenpl ate<typenane T, typenane Segnent Manager, std::size_t NodesPer Bl ock

std::size_t MaxFreeBl ocks, unsigned char OverheadPercent >
cl ass private_adapti ve_pool ; nanespace boost {
tenpl at e<t ypenane T, typenane Segnent Manager,
std::size_t NodesPerBl ock = 64, std::size_t MuxFreeBl ocks = 2
unsi gned char Over headPercent = 5>
cl ass private_adapti ve_pool _v1;

/1l Equality test for same type of private_adaptive_pool base
tenpl at e<unsigned int V, typename T, typenane S, std::size_t NodesPerBl ock
std::size_t F, unsigned char OP>

bool operator==(const private_adaptive_pool base< V, T, S, NodesPerBlock, F, OP > & allocl
const private_adaptive_pool base< V, T, S, NodesPerBlock, F, OP > & alloc2);

/1l Inequality test for sane type of private_adaptive_pool _base
tenpl ate<unsigned int V, typename T, typenane S, std::size_t NodesPerBl ock
std::size_t F, unsigned char OP>

bool operator!=(const private_adaptive_pool base< V, T, S, NodesPerBlock, F, OP >
F, OP >

const private_adaptive_pool _base< V, T, S, NodesPer Bl ock
namespace interprocess {

/1 Constructor froma segnent nanager.
private_adapti ve_pool _base(segnent _nanager * segnment_mmgr)

/1 Copy constructor from other private_adaptive_pool base. Never throws.
private_adapti ve_pool _base(const private_adaptive_pool base & other)

/1 Copy constructor fromrelated private_adaptive_pool base. Never throws.

t enpl at e<t ypenane T2>

private_adapti ve_pool _base(const private_adaptive_pool base< Version, T2

ager, NodesPer Bl ock, MaxFreeBl ocks, OverheadPercent > & other)

}

/1 Destructor, frees all used nmenory. Never throws.
~privat e_adapti ve_pool _base()

}

tenpl ate<typenane T, typenane S, std::size_t NodesPerBl ock, std::size_t F,

bool operator==(const private_adaptive_pool< T, S, NodesPerBlock, F, OP > &
const private_adaptive_pool< T, S, NodesPerBlock, F, OP > &
tenpl ate<typenane T, typenane S, std::size_t NodesPerBl ock, std::size_t F,
unsi gned char OP>
bool operator!=(const private_adaptive_pool< T, S, NodesPerBlock, F, OP > &
const private_adaptive_pool< T, S, NodesPerBlock, F, OP > &

unsi gned char OP>

Class template private_adaptive_pool

private_adaptive pool

& allocl
& alloc2);
Segnent Man
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Synopsis

/'l In header: <boost/interprocess/allocators/private_adaptive_pool . hpp>

tenpl at e<typenane T, typenanme Segnent Manager, std::size_t NodesPer Bl ock,
std::size_t MaxFreeBl ocks, unsigned char OverheadPercent >
cl ass private_adaptive_pool {

public:
/'l types
typedef inpl enmentation_defined:: segnment_nanager segnent _nanager;
t ypedef segnent _nanager: : voi d_poi nter voi d_poi nter;
typedef inpl ementation_defined:: pointer poi nter;
typedef inpl enmentation_defined::const_pointer const _poi nter;
typedef T val ue_t ype;
t ypedef unspecified ref erence;
t ypedef unspecified const _reference;
t ypedef segnent _nanager::size_type si ze_type;
t ypedef segnent _nmanager: : difference_type di fference_type;

/1 nmenber cl asses/structs/unions
t enpl at e<t ypenane T2>
struct rebind {
/'l types
typedef private_adaptive_pool < T2, Segnent Manager, NodesPer Bl ock, MaxFreeBl ocks, OverheadPer [
cent > other;

I

/'l construct/copy/ destruct
private_adapti ve_pool (segnent _manager *);
private_adapti ve_pool (const private_adaptive_pool &);
t enpl at e<t ypenane T2>
private_adapti ve_pool (const private_adaptive_pool < T2, Segment Manager, NodesPer Bl ock, MaxO
FreeBl ocks, OverheadPercent > &);
tenpl at e<typenane T2, typenane Segnment Manager?2, std::size_t N2,
std::size_t F2, unsigned char OP2>
private_adaptive_pool &
oper ator =(const private_adaptive_pool < T2, Segment Manager2, N2, F2 > &);
private_adapti ve_pool & operator=(const private_adaptive_pool &);
~privat e_adapti ve_pool ();

/1 public nmenber functions

node_pool _t * get_node_pool () const;

segnment _nmanager * get_segnent_nmnager () const;

size_type nax_size() const;

poi nter allocate(size_type, cvoid_pointer = 0);

voi d deal | ocate(const pointer & size_type);

voi d deal | ocate_free_bl ocks();

poi nter address(reference) const;

const _poi nter address(const_reference) const;

voi d construct(const pointer & const_reference);

voi d destroy(const pointer &);

size_type size(const pointer & const;

std::pair< pointer, bool >

al l ocati on_conmand(boost::interprocess::allocation_type, size_type,
size_type, size_type & const pointer & = 0);

voi d all ocate_many(size_type, size_type, nultiallocation_chain &) ;

voi d all ocate_many(const size type *, size_type, multiallocation_chain &) ;

voi d deal | ocate_nmany(rultiallocation_chain &);

poi nter allocate_one();

voi d all ocate_individual (size_type, nmultiallocation_chain &);
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voi d deal | ocate_one(const pointer &);
voi d deal | ocate_individual (nmultiallocation_chain &);

/1 friend functions
friend void swap(self_t & self_t &);

Description

An STL node allocator that uses a segment manager as memory source. The internal pointer type will of the same type (raw, smart)
as "typename SegmentManager::void_pointer" type. This alows placing the allocator in shared memory, memory mapped-files,
etc... Thisalocator has its own node pool.

NodesPerBlock isthe minimum number of nodes of nodes allocated at once when the allocator needs runs out of nodes. MaxFreeBlocks
is the maximum number of totally free blocks that the adaptive node pool will hold. The rest of the totally free blocks will be deal-
located with the segment manager.

OverheadPercent is the (approximated) maximum size overhead (1-20%) of the allocator: (memory usable for nodes/ total memory
allocated from the segment manager)

privat e_adaptive_pool public construct/copy/destruct
private_adapti ve_pool (segnent _nanager * segnent_mngr);

Constructor from a segment manager. If not present, constructs a node pool. Increments the reference count of the associated
node pool. Can throw boost : : i nt er process: : bad_al | oc

private_adapti ve_pool (const private_adaptive_pool & other);

Copy constructor from other pri vat e_adapti ve_pool . Increments the reference count of the associated node pool. Never
throws

t enpl at e<t ypenane T2>
private_adapti ve_pool (const private_adaptive_pool < T2, Segment Manager, NodesPer Bl ock, MaxO
FreeBl ocks, OverheadPercent > & other);

Copy constructor fromrelated pri vat e_adapt i ve_pool . If not present, constructs anode pool. Increments the reference count
of the associated node pool. Can throw boost : : i nt er process: : bad_al | oc

tenpl at e<typenane T2, typenane Segnent Manager2, std::size_t N2,
std::size_t F2, unsigned char OP2>
private_adapti ve_pool &
oper ator=(const private_adaptive_pool < T2, Segment Manager2, N2, F2 > &);

Not assignable from related pri vat e_adapt i ve_pool

private_adaptive_pool & operator=(const private_adaptive_pool &);
Not assignable from other pri vat e_adapt i ve_pool

~privat e_adapti ve_pool ();

Destructor, removes node_pool_t from memory if its reference count reaches to zero. Never throws
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private_adaptive_pool public member functions
node_pool _t * get_node_pool () const;
Returns a pointer to the node pool. Never throws
segnment _nanager * get_segment _nanager() const;
Returns the segment manager. Never throws
size_type max_size() const;
Returns the number of elements that could be alocated. Never throws
poi nter allocate(size_type count, cvoid_pointer hint = 0);
Allocate memory for an array of count elements. Throwsboost : : i nt er process: : bad_al | oc if thereis no enough memory
voi d deal | ocate(const pointer & ptr, size_type count);
Deallocate allocated memory. Never throws
voi d deal | ocate_free_bl ocks();
Deallocates all free blocks of the pool
poi nter address(reference value) const;
Returns address of mutable object. Never throws
const _poi nter address(const_reference val ue) const;
Returns address of non mutable object. Never throws
voi d construct(const pointer & ptr, const_reference v);
Copy construct an object. Throws if T's copy constructor throws
10 voi d destroy(const pointer & ptr);
Destroys object. Throws if object's destructor throws

size_type size(const pointer & p) const;

Returns maximum the number of objectsthe previously allocated memory pointed by p can hold. Thissize only worksfor memory
allocated with alocate, allocation_command and allocate_many.
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19

std::pair< pointer, bool >

al | ocati on_conmand(boost: :interprocess::allocation_type comand,
size_type limt_size, size_type preferred_size,
size_type & received_size, const pointer & reuse = 0);

void all ocate_nany(size_type el emsize, size_type numelenments,
mul tiall ocation_chain & chain);

Allocatesmany elementsof sizeelem_sizein acontiguous block of memory. The minimum number to beallocated ismin_elements,
the preferred and maximum number is preferred_elements. The number of actually alocated elementsis will be assigned to re-
ceived_size. The elements must be deallocated with deallocate(...)

voi d all ocate_many(const size_type * el emsizes, size_type n_elenents,
mul tiallocation_chain & chain);

Allocatesn_elements elements, each one of size elem_sizeg[i]in acontiguous block of memory. The elements must be deallocated
voi d deal | ocate_many(rultiallocation_chain & chain);

Allocatesmany elements of sizeelem_sizein acontiguous block of memory. The minimum number to beallocated ismin_elements,
the preferred and maximum number is preferred_elements. The number of actually alocated elementsis will be assigned to re-
ceived_size. The elements must be deallocated with deallocate(...)

poi nter allocate_one();

Allocates just one object. Memory allocated with this function must be deallocated only with deallocate one(). Throws
boost: :interprocess::bad_all oc if thereisno enough memory

voi d al |l ocate_i ndi vidual (size_type numel enents,
nmul tiall ocation_chain & chain);

Allocates many elements of size == 1in a contiguous block of memory. The minimum number to be alocated is min_elements,
the preferred and maximum number is preferred_elements. The number of actually alocated elementsis will be assigned to re-
ceived_size. Memory allocated with this function must be deallocated only with deallocate_one().

voi d deal | ocate_one(const pointer & p);

Deallocates memory previoudy allocated with allocate_one(). You should never use deallocate_oneto deall ocate memory all ocated
with other functions different from allocate_one(). Never throws

voi d deal | ocat e_i ndi vi dual (nmul ti all ocati on_chain & chain);

Allocates many elements of size == 1 in a contiguous block of memory. The minimum number to be allocated is min_elements,
the preferred and maximum number is preferred_elements. The number of actually allocated elementsis will be assigned to re-
ceived_size. Memory allocated with this function must be deallocated only with deallocate_one().

privat e_adaptive_pool friend functions

friend void swap(self_t & allocl, self_t & alloc2);

Swaps allocators. Does not throw. If each allocator is placed in a different memory segment, the result is undefined.
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Swaps allocators. Does not throw. If each allocator is placed in a different memory segment, the result is undefined.

Swaps alocators. Does not throw. If each allocator is placed in a different shared memory segments, the result is undefined.

Struct template rebind

private_adaptive pool::rebind
Synopsis
/'l In header: <boost/interprocess/allocators/private_adaptive_pool . hpp>

t enpl at e<t ypenane T2>
struct rebind {

/'l types

typedef private_adaptive_pool < T2, Segnent Manager, NodesPer Bl ock, MaxFreeBl ocks, OverheadPerd
cent > other

}

Description

Obtains private_adaptive pool from private _adaptive pool

Class template private_adaptive_pool_v1

boost::private_adaptive pool vl
Synopsis

/'l In header: <boost/interprocess/allocators/private_adaptive_pool . hpp>

tenpl at e<typenane T, typenanme Segnent Manager, std::size_t NodesPerBl ock = 64
std::size_t MuxFreeBl ocks = 2, unsigned char Over headPercent = 5>

cl ass private_adaptive_pool vl : public private_adaptive_pool _base< 1, T, Segment Manager, NodesPer [
Bl ock, MaxFreeBl ocks, Over headPercent >
{
public:

/'l types

typedef unspecified base_t;

/1 menber cl asses/structs/unions
t enpl at e<t ypenane T2>
struct rebind {
/'l types
typedef private_adaptive_pool _vl< T2, Segment Manager, NodesPer Bl ock, MaxFreeBl ocks, OverheadlO
Percent > ot her

b

/'l construct/copy/ destruct
private_adapti ve_pool _v1( Segnent Manager *);
t enpl at e<t ypenane T2>
private_adapti ve_pool _vl1(const private_adaptive_pool _vi< T2, Segnent Manager, NodesPer Bl ock, Max[
FreeBl ocks, OverheadPercent > &)

b
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Description

privat e_adaptive_pool _v1 public construct/copy/destruct

private_adapti ve_pool _v1(Segnent Manager * segnment_mngr);

t enpl at e<t ypenane T2>
private_adapti ve_pool _vl(const private_adaptive_pool vl< T2, Segnent Manager, NodesPer Bl ock,
MaxFr eeBl ocks, OverheadPercent > & other);

Struct template rebind

boost::private_adaptive pool v1::rebind
Synopsis
/'l In header: <boost/interprocess/allocators/private_adaptive_pool . hpp>

t enpl at e<t ypenane T2>
struct rebind {

/'l types

typedef private_adaptive_pool _vl< T2, Segnent Manager, NodesPerBl ock, MaxFreeBl ocks, OverheadOd
Percent > ot her

b
Function template operator==
operator==
Synopsis
/'l In header: <boost/interprocess/allocators/private_adaptive_pool . hpp>

tenpl ate<typenane T, typenane S, std::size_t NodesPerBl ock, std::size_t F,
unsi gned char OP>
bool operator==(const private_adaptive_pool< T, S, NodesPerBlock, F, OP > & allocl,
const private_adaptive_pool< T, S, NodesPerBlock, F, OP > & alloc2);

Description

Equality test for sametype of pri vat e_adapt i ve_pool

Function template operator!=

operator!=
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Synopsis
/'l In header: <boost/interprocess/allocators/private_adaptive_pool . hpp>

tenpl ate<typenane T, typenane S, std::size_t NodesPerBl ock, std::size_t F,
unsi gned char OP>

bool operator!=(const private_adaptive_pool< T, S, NodesPerBlock, F, OP > & allocl,
const private_adaptive_pool< T, S, NodesPerBlock, F, OP > & alloc2);

Description

Inequality test for sasmetype of pri vat e_adapti ve_pool
Header <boost/interprocess/allocators/private_node_allocator.hpp>

Describes private_node_allocator_base pooled shared memory STL compatible allocator

tenpl at e<typenane T, typenanme Segnent Manager, std::size_t NodesPer Bl ock>
cl ass private_node_al |l ocat or; nanespace boost {
tenpl at e<typenane T, typename Segnent Manager,
std::size t NodesPerBl ock = 64>
class private_node_all ocator_vi;

/1l Equality test for sane type of private node_all ocator_ base.
tenpl at e<unsigned int V, typename T, typenane S, std::size_t NPC>
bool operator==(const private_node_allocator_base< V, T, S, NPC > & allocl,
const private_node_allocator_base< V, T, S, NPC > & alloc2);

/'l Inequality test for sane type of private node_all ocator_base.
tenpl at e<unsigned int V, typename T, typenane S, std::size_t NPC>
bool operator!=(const private_node_allocator_base< V, T, S, NPC > & allocl,
const private_node_allocator_base< V, T, S, NPC > & alloc2);
namespace interprocess {

/1l Constructor froma segnent nanager.
private_node_al | ocat or _base(segnent _manager * segnent_mmngr);

/'l Copy constructor fromother private node_allocator_base. Never throws.
private_node_al | ocat or _base(const private_node_al |l ocator_base & other);

/1 Copy constructor fromrelated private _node_all ocator_base. Never throws.
t enpl at e<t ypenane T2>
private_node_al | ocat or _base(const private_node_al | ocat or_base< Version, T2,
ager, NodesPerBl ock > & other);

/1l Destructor, frees all used nenory. Never throws.
~privat e_node_al | ocat or _base();
}

}
tenpl at e<typenane T, typename S, std::size_t NodesPerBl ock, std::size_t F

unsi gned char OP>

bool operator==(const private_node_allocator< T, S, NodesPerBlock, F, OP > &,
const private_node_allocator< T, S, NodesPerBlock, F, OP > &);
tenpl at e<typenane T, typenanme S, std::size_t NodesPerBl ock, std::size_t F,
unsi gned char OP>
bool operator!=(const private_node_allocator< T, S, NodesPerBlock, F, OP > &,
const private_node_allocator< T, S, NodesPerBlock, F, OP > &);

Segnent ManQ
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Class template private_node_allocator

private_node_allocator
Synopsis

/1 In header: <boost/interprocess/allocators/private_node_all ocator. hpp>

tenpl ate<typenane T, typenane Segnent Manager, std::size_t NodesPer Bl ock>
class private_node_all ocator {

public:
/'l types
typedef inpl enmentation_defined:: segnent_nanager segnent _nmanager;
t ypedef segnent _nanager: :voi d_poi nter voi d_poi nter
typedef inpl enmentation_defined:: pointer poi nter;
t ypedef inpl enmentation_defined::const_pointer const _pointer;
typedef T val ue_type
t ypedef unspecified ref erence
t ypedef unspecified const _reference
t ypedef segnent _nanager::size_type si ze_type;
t ypedef segnent _manage: : di fference_type di fference_type

/'l menber classes/structs/unions

t enpl at e<t ypenane T2>

struct rebind {

/'l types

typedef private_node_allocator< T2, SegnentManager, NodesPer Bl ock > ot her

b

/1 construct/copy/destruct
private_node_al |l ocat or (segnent _nanager *);
private_node_al |l ocator(const private_node_allocator &)
t enpl at e<t ypenane T2>
private_node_al |l ocator(const private_node_all ocator< T2, Segnment Manager, NodesPer Bl ock > &) ;
tenpl at e<typenane T2, typenane Segment Manager?2, std::size_t N2>
private_node_all ocator &
operator=(const private_node_allocator< T2, SegnentManager2, N2 > &)
private_node_al |l ocator & operator=(const private_node_allocator &)
~private_node_al | ocator();

/1 public nmenber functions

node_pool _t * get_node_pool () const;

segnent _nanager * get_segnent_nanager () const

size_type max_size() const;

poi nter allocate(size_type, cvoid_pointer = 0);

voi d deal | ocate(const pointer & size_type);

voi d deal | ocate_free_bl ocks()

poi nter address(reference) const;

const _poi nter address(const_reference) const;

voi d construct(const pointer & const_reference)

voi d destroy(const pointer &)

size_type size(const pointer & const;

std::pair< pointer, bool >

al | ocati on_conmand(boost::interprocess::allocation_type, size_type
size_type, size_type & const pointer & = 0);

void all ocate_many(size_type, size_type, nultiallocation_chain &)

voi d al |l ocate_many(const size_type *, size_type, multiallocation_chain &)

voi d deal l ocate_many(nultiallocation_chain &

poi nter allocate_one();

voi d al |l ocate_individual (size_type, nultiallocation_chain &
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voi d deal | ocate_one(const pointer &);
voi d deal | ocate_individual (nmultiallocation_chain &);

/1 friend functions
friend void swap(self_t & self_t &);

Description

An STL node allocator that uses a segment manager as memory source. The internal pointer type will of the same type (raw, smart)
as "typename SegmentManager::void_pointer" type. This alows placing the allocator in shared memory, memory mapped-files,
etc... This allocator has its own node pool. NodesPerBlock is the number of nodes allocated at once when the allocator needs runs
out of nodes

privat e_node_al | ocat or public construct/copy/destruct
private_node_al |l ocat or (segnent _manager * segnment_mmgr);

Constructor from a segment manager. If not present, constructs a node pool. Increments the reference count of the associated
node pool. Can throw boost : : i nt er process: : bad_al | oc

private_node_al |l ocator (const private_node_all ocator & other);

Copy constructor from other pri vat e_node_al | ocat or . Increments the reference count of the associated node pool. Never
throws

t enpl at e<t ypenane T2>
private_node_all ocator(const private_node_all ocator< T2, Segnent Manager, NodesPerBl ock > &
ot her);

Copy constructor from related pri vat e_node_al | ocat or. If not present, constructs a node pool. Increments the reference
count of the associated node pool. Can throw boost : : i nt er process: : bad_al | oc

t enpl at e<typenanme T2, typenanme Segnent Manager?2, std::size_t N2>
private_node_all ocator &
operator=(const private_node_allocator< T2, Segment Manager2, N2 > &);

Not assignable from related pri vat e_node_al | ocat or

private_node_al | ocator & operator=(const private_node_allocator &);
Not assignable from other pri vat e_node_al | ocat or

~private_node_al | ocator();

Destructor, removes node_pool_t from memory if its reference count reaches to zero. Never throws

private_node_al | ocat or public member functions
node_pool _t * get_node_pool () const;

Returns a pointer to the node pool. Never throws
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segnment _nmanager * get_segnment _manager () const;
Returns the segment manager. Never throws
size_type max_size() const;
Returns the number of el ements that could be allocated. Never throws
poi nter allocate(size_type count, cvoid pointer hint = 0);
Allocate memory for an array of count elements. Throwsboost : : i nt er process: : bad_al | oc if there is no enough memory
voi d deal | ocate(const pointer & ptr, size_type count);
Deallocate allocated memory. Never throws
voi d deal | ocate_free bl ocks();
Deallocates all free blocks of the pool
poi nter address(reference value) const;
Returns address of mutable object. Never throws
const _poi nter address(const_reference val ue) const;
Returns address of nhon mutable object. Never throws
voi d construct(const pointer & ptr, const_reference v);
Copy construct an object. Throws if T's copy constructor throws
voi d destroy(const pointer & ptr);
Destroys object. Throws if object's destructor throws
size_type size(const pointer & p) const;

Returns maximum the number of objectsthe previously allocated memory pointed by p can hold. Thissize only worksfor memory
alocated with allocate, allocation_command and alocate_many.

12 std::pair< pointer, bool >

al | ocati on_conmand(boost: :interprocess::allocation_type comand,
size_type limt_size, size_type preferred_size,
size_type & received_size, const pointer & reuse = 0);

void all ocate_many(size_type el emsize, size_type numelenents,
mul tiallocation_chain & chain);
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Allocatesmany elementsof sizeelem_sizeinacontiguous block of memory. The minimum number to beallocated ismin_elements,
the preferred and maximum number is preferred_elements. The number of actually allocated elementsis will be assigned to re-
ceived_size. The elements must be deallocated with deallocate(...)

voi d al |l ocate_many(const size_type * el emsizes, size_type n_elenents,
nmul tiall ocation_chain & chain);

Allocatesn_elements elements, each one of size elem_sizeg[i]in acontiguous block of memory. The elements must be deallocated
voi d deal | ocate_many(multiallocation_chain & chain);

Allocatesmany elementsof sizeelem_sizein acontiguous block of memory. The minimum number to beallocated ismin_elements,
the preferred and maximum number is preferred_elements. The number of actually allocated elementsis will be assigned to re-
ceived_size. The elements must be deallocated with deallocate...)

poi nter allocate_one();

Allocates just one object. Memory allocated with this function must be deallocated only with deallocate one(). Throws
boost : :interprocess:: bad_al | oc if thereis no enough memory

voi d al | ocate_i ndi vi dual (size_type num el enents,
mul tiall ocation_chain & chain);

Allocates many elements of size == 1 in a contiguous block of memory. The minimum number to be allocated is min_elements,
the preferred and maximum number is preferred_elements. The number of actually alocated elementsis will be assigned to re-
celved_size. Memory allocated with this function must be deall ocated only with deallocate_one().

voi d deal | ocate_one(const pointer & p);

Deallocates memory previoudly allocated with allocate_one(). You should never use deallocate_oneto deall ocate memory all ocated
with other functions different from allocate_one(). Never throws

voi d deal | ocate_individual (nmultiallocation_chain & chain);

Allocates many elements of size == 1in a contiguous block of memory. The minimum number to be alocated is min_elements,
the preferred and maximum number is preferred_elements. The number of actually alocated elementsis will be assigned to re-
ceived_size. Memory allocated with this function must be deallocated only with deallocate_one().

private_node_al | ocat or friend functions

friend void swap(self_t & allocl, self_t & alloc2);

Swaps alocators. Does not throw. If each allocator is placed in a different memory segment, the result is undefined.
Swaps alocators. Does not throw. If each allocator is placed in a different memory segment, the result is undefined.

Swaps allocators. Does not throw. If each allocator is placed in a different shared memory segments, the result is undefined.

Struct template rebind

private_node_allocator::rebind
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Synopsis
/'l 1In header: <boost/interprocess/allocators/private_node_all ocator. hpp>

t enpl at e<t ypenane T2>

struct rebind {

/'l types

typedef private_node_allocator< T2, Segnment Manager, NodesPer Bl ock > ot her

e

Description

Obtains private_node_allocator from private node allocator

Class template private_node_allocator_v1

boost::private_node allocator v1
Synopsis

/'l In header: <boost/interprocess/allocators/private_node_allocator. hpp>

tenpl at e<typenane T, typenane Segnent Manager, std::size_t NodesPerBl ock = 64>
cl ass private_node_all ocator_v1 :
public private_node_all ocator_base< 1, T, Segment Manager, NodesPerBl ock >
{
public:
/'l types
t ypedef unspecified base_t;

/'l menber classes/structs/unions

t enpl at e<t ypenane T2>

struct rebind {

/'l types

typedef private_node_allocator_vil< T2, Segnment Manager, NodesPerBl ock > ot her

b

/'l construct/copy/ destruct
private_node_al | ocat or _v1(Segnment Manager *);
t enpl at e<t ypenane T2>
private_node_al |l ocator_vl(const private_node_all ocator_vl< T2, Segnment Manager, NodesPer BO
lock > &)
b

Description

private_node_al | ocat or _v1 public construct/copy/destruct
private_node_al | ocat or _v1(Segnent Manager * segnent_mmgr);
t enpl at e<t ypenane T2>

private_node_al | ocator_v1(const private_node_allocator_vl< T2, SegnentManager, NodesPer Bl ock
> & other);
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Struct template rebind

boost::private_node_allocator_v1::rebind
Synopsis
/1 In header: <boost/interprocess/allocators/private_node_all ocator. hpp>

t enpl at e<t ypenane T2>

struct rebind {

/'l types

typedef private_node_allocator_vil< T2, Segnent Manager, NodesPer Bl ock > ot her;

b

Function template operator==

operator==
Synopsis
/'l 1In header: <boost/interprocess/allocators/private_node_allocator. hpp>

tenpl at e<typenane T, typenane S, std::size_t NodesPerBl ock, std::size_t F,
unsi gned char OP>
bool operator==(const private_node_allocator< T, S, NodesPerBlock, F, OP > & allocl,
const private_node_allocator< T, S, NodesPerBlock, F, OP > & alloc2);

Description

Equality test for sametype of pri vat e_node_al | ocat or

Function template operator!=

operator!=
Synopsis
/'l In header: <boost/interprocess/allocators/private_node_all ocator. hpp>

tenpl ate<typenane T, typenane S, std::size_t NodesPerBl ock, std::size_t F,
unsi gned char OP>
bool operator!=(const private_node_allocator< T, S, NodesPerBlock, F, OP > & allocl,
const private_node_allocator< T, S, NodesPerBlock, F, OP > & alloc2);

Description
Inequality test for sametype of pri vat e_node_al | ocat or
Header <boost/interprocess/anonymous_shared_memory.hpp>

Describes afunction that creates anonymous shared memory that can be shared between forked processes
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nanespace boost {
nanmespace interprocess {
nmapped_r egi on anonynous_shared_nenory(std::size_t, void * = 0)
}
}

Function anonymous_shared_memory

boost::interprocess::anonymous_shared_memory
Synopsis
/1 I'n header: <boost/interprocess/anonynous_shared_nenory. hpp>

mapped_r egi on anonynmous_shared_menory(std: :size_t size, void * address = 0);

Description

A function that creates an anonymous shared memory segment of size "size". If "address" is passed the function will try to map the
segment in that address. Otherwise the operating system will choose the mapping address. The function returns anepped_r egi on
holding that segment or throwsi nt er pr ocess_except i on if the function fails.

Header <boost/interprocess/containers/allocation_type.hpp>

Global allocate_new

boost::interprocess::allocate_new

Synopsis
/'l In header: <boost/interprocess/containers/allocation_type.hpp>
static const allocation_type allocate_new

Global expand_fwd

boost::interprocess::expand_fwd

Synopsis
/'l In header: <boost/interprocess/containers/allocation_type.hpp>

static const allocation_type expand_fwd;

Global expand_bwd

boost::interprocess::expand_bwd
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Synopsis
/'l 1n header: <boost/interprocess/containers/allocation_type.hpp>
static const allocation_type expand_bwd;

Global shrink_in_place

boost::interprocess::shrink_in_place

Synopsis
/1 I'n header: <boost/interprocess/containers/allocation_type.hpp>
static const allocation_type shrink_in_place;

Global try_shrink_in_place

boost::interprocess::try_shrink_in_place

Synopsis
/'l In header: <boost/interprocess/containers/allocation_type.hpp>

static const allocation_type try_shrink_in_place;

Global nothrow_allocation

boost::interprocess::nothrow_allocation
Synopsis
/'l 1n header: <boost/interprocess/containers/allocation_type.hpp>

static const allocation_type nothrow allocation

Global zero_memory

boost::interprocess::zero_memory
Synopsis

/'l I'n header: <boost/interprocess/containers/allocation_type.hpp>

static const allocation_type zero_nenory;
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Header <boost/interprocess/containers/deque.hpp>
Header <boost/interprocess/containers/flat_map.hpp>
Header <boost/interprocess/containers/flat_set.hpp>
Header <boost/interprocess/containers/list.hpp>

Header <boost/interprocess/containers/map.hpp>

Header <boost/interprocess/containers/pair.hpp>

Header <boost/interprocess/containers/set.hpp>

Header <boost/interprocess/containers/slist.hpp>

Header <boost/interprocess/containers/stable_vector.hpp>
Header <boost/interprocess/containers/string.hpp>
Header <boost/interprocess/containers/vector.hpp>
Header <boost/interprocess/containers/version_type.hpp>

Header <boost/interprocess/creation_tags.hpp>

namespace boost {
namespace interprocess {

struct create_only_t;
struct open_copy_on_wite_t
struct open_only_t;
struct open_or_create_t
struct open_read_only_t;
struct open_read_private_t;

static const create_only_t create_only;
static const open_only_t open_only;
static const open_read_only_t open_read_only;

static const open_or_create_t open_or_create;
static const open_copy_on_wite_t open_copy_on_wite

Struct create_only_t

boost::interprocess::create_only _t
Synopsis
/'l 1In header: <boost/interprocess/creation_tags. hpp>

struct create_only_t {

};
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Description

Tag to indicate that the resource must be only created

Struct open_copy_on_write_t

boost::interprocess::open_copy_on_write t
Synopsis
/'l 1In header: <boost/interprocess/creation_tags. hpp>

struct open_copy_on_wite_t {

}

Description

Tag to indicate that the resource must be only opened for reading

Struct open_only_t

boost::interprocess::open_only t
Synopsis
/'l I'n header: <boost/interprocess/creation_tags. hpp>

struct open_only_t {

b

Description

Tag to indicate that the resource must be only opened

Struct open_or_create_t

boost::interprocess::open_or_create t
Synopsis
/1 I'n header: <boost/interprocess/creation_tags. hpp>

struct open_or_create t {

I

Description

Tag to indicate that the resource must be created. If already created, it must be opened.

Struct open_read_only _t

boost::interprocess::open_read only_t
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Synopsis
/'l 1n header: <boost/interprocess/creation_tags. hpp>

struct open_read_only_t {

I

Description

Tag to indicate that the resource must be only opened for reading

Struct open_read_private_t

boost::interprocess::open_read private t
Synopsis
/'l I'n header: <boost/interprocess/creation_tags. hpp>

struct open_read_private_t {

I

Description

Tag to indicate that the resource must be only opened privately for reading

Global create_only

boost::interprocess::create_only
Synopsis

/'l I'n header: <boost/interprocess/creation_tags. hpp>

static const create_only t create_only;

Description

Value to indicate that the resource must be only created

Global open_only

boost::interprocess::open_only
Synopsis

/'l In header: <boost/interprocess/creation_tags. hpp>

static const open_only_t open_only;
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Description

Value to indicate that the resource must be only opened

Global open_read_only

boost::interprocess::open_read_only
Synopsis

/'l 1In header: <boost/interprocess/creation_tags. hpp>

static const open_read_only_t open_read_only;

Description

Value to indicate that the resource must be only opened for reading

Global open_or_create

boost::interprocess::open_or_create
Synopsis

/'l I'n header: <boost/interprocess/creation_tags. hpp>

static const open_or_create_t open_or_create;

Description

Value to indicate that the resource must be created. If already created, it must be opened.

Global open_copy_on_write

boost::interprocess::open_copy_on_write
Synopsis

/'l I'n header: <boost/interprocess/creation_tags. hpp>

static const open_copy_on_ wite_t open_copy_on wite;
Description
Value to indicate that the resource must be only opened for reading

Header <boost/interprocess/errors.hpp>

Describes the error numbering of interprocess classes
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nanespace boost {
namespace i nterprocess {

enum error_code_t { no_error = = 0, systemerror, other_error,
security_error, read_only_error, io_error, path_error,
not _found_error, busy_error, already_exists_error,
not _enpty_error, is_directory_error,
out _of space_error, out_of_nenory_error,
out _of resource_error, |lock_error, semerror
node_error, size_error, corrupted_error,
not _such_file_or_directory, invalid_argunent,
ti meout _when_I| ocki ng_error
ti meout _when_waiting_error, owner_dead_error }

typedef int native_error_t;

}
}

Header <boost/interprocess/exceptions.hpp>

Describes exceptions thrown by interprocess classes

nanespace boost {
namespace i nterprocess {
cl ass bad_all oc
cl ass interprocess_exception
cl ass | ock_exception

}
}

Class bad_alloc

boost::interprocess::bad_alloc
Synopsis
/1 I'n header: <boost/interprocess/exceptions. hpp>

class bad_alloc : public boost::interprocess::interprocess_exception {

public:
/'l construct/copy/ destruct
bad_al l oc();

/1 public nmenber functions
virtual const char * what() const

b

Description

This is the exception thrown by named interprocess semaphore when a deadlock situation is detected or when an error is detected
in the post/wait operation This is the exception thrown by synchronization objects when there is an error in await() function This
exception is thrown when a named object is created in "open_only" mode and the resource was not already created This exception
is thrown when a memory request can't be fulfilled.

bad_al | oc public construct/copy/destruct

bad_al l oc();
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bad_al | oc public member functions

virtual const char * what() const;

Class interprocess_exception

boost::interprocess::interprocess_exception
Synopsis
/1 I'n header: <boost/interprocess/exceptions. hpp>

cl ass interprocess_exception : public exception {
public:
/'l construct/copy/ destruct
i nterprocess_exception(const char *);
i nterprocess_exception(const error_info & const char * = 0);
~i nt er process_exception();
/1 public menber functions
virtual const char * what() const;
native_error_t get_native_error() const;
error_code_t get_error_code() const;

b

Description
This classis the base class of all exceptions thrown by boost::interprocess

i nt er process_excepti on public construct/copy/destruct

i nter process_exception(const char * err);
i nterprocess_exception(const error_info & err_info, const char * str = 0);

~i nterprocess_exception();

i nt er process_excepti on public member functions

virtual const char * what() const;
native_error_t get_native_error() const;

error_code_t get_error_code() const;

313

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Interprocess

Class lock_exception

boost::interprocess::lock_exception
Synopsis
/1 In header: <boost/interprocess/exceptions. hpp>

class | ock_exception : public boost::interprocess::interprocess_exception {
public:

/1 construct/copy/ destruct

| ock_exception();

/1 public nmenber functions
virtual const char * what() const;

b

Description

This is the exception thrown by shared interprocess mutex family when a deadlock situation is detected or when using a interpro-
cess_condition the interprocess mutex is not locked

| ock_excepti on public construct/copy/destruct
1

| ock_exception();

| ock_excepti on public member functions

virtual const char * what() const;

Header <boost/interprocess/file_mapping.hpp>

Describes file_mapping and mapped region classes

namespace boost {
namespace interprocess {
class file_nmapping;
class renmove_file_on_destroy;
}
}

Class file_mapping

boost::interprocess::file_mapping
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Synopsis
/'l I'n header: <boost/interprocess/file_nmapping. hpp>

class file_nmapping {

publi c:
/'l construct/copy/ destruct
file_mapping();
file_mappi ng(const char *, node_t);
file_mapping(file_mapping &&);
file_mapping & operator=(file_mapping &&);
~file_mappi ng();
/1 public nmenber functions
void swap(file_mapping &) ;
node_t get _node() const;
mappi ng_handl e_t get _nappi ng_handl e() const;
const char * get_nane() const;

/1 public static functions
static bool renove(const char *);

Description
A class that wraps a file-mapping that can be used to create mapped regions from the mapped files
file_mappi ng public construct/copy/destruct
L file_mapping();
Constructs an empty file mapping. Does not throw

fil e_mappi ng(const char * filename, node_t node);

Opens a file mapping of file "filename", starting in offset "file_offset", and the mapping's size will be "size". The mapping can
be opened for read-only "read_only" or read-write "read_write" modes. Throwsi nt er pr ocess_except i on on error.

file_mapping(file_mapping & noved);

Movesthe ownership of "moved"'sfile mapping object to * this. After thecall, "moved" does not represent any file mapping object.
Does not throw

file_mapping & operator=(file_nmappi ng & noved) ;

Moves the ownership of "moved"'s file mapping to *this. After the call, "moved" does not represent any file mapping. Does not
throw

~fil e_mappi ng();

Destroys the file mapping. All mapped regions created from this are still valid. Does not throw
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file_mappi ng public member functions
voi d swap(file_mapping & other);

Swaps to file_mappings. Does not throw.

2. node_t get_node() const;

Returns access mode used in the constructor
mappi ng_handl e_t get_nappi ng_handl e() const;
Obtains the mapping handle to be used with mapped_r egi on
const char * get_nanme() const;

Returns the name of the file used in the constructor.
file_mappi ng public static functions

1. . .
static bool renove(const char * filenane);

Removes the file named "filename" even if it's been memory mapped. Returns true on success. The function might fail in some
operating systems if the file is being used other processes and no deletion permission was shared.

Class remove_file_on_destroy

boost::interprocess::remove file_on_destroy
Synopsis
/'l In header: <boost/interprocess/file_nmapping. hpp>

class renmove_file_on_destroy {

public:
/'l construct/copy/destruct
remove_file_on_destroy(const char *);
~renmove_file_on_destroy();

}

Description

A class that stores the name of afile and tries to remove it in its destructor Useful to remove temporary files in the presence of ex-
ceptions

remove_fil e_on_destroy public construct/copy/destruct

remove_file_on_destroy(const char * nane);

~renmove_file_on_destroy();

316

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Interprocess

Header <boost/interprocess/indexes/flat_map_index.hpp>

Describes index adaptor of boost::map container, to use it as name/shared memory index

nanespace boost {
namespace i nterprocess {
tenpl at e<t ypenane MapConfig> struct flat_map_i ndex_aux;

}
}

Struct template flat_map_index_aux

boost::interprocess::flat_map _index_aux — Helper class to define typedefs from IndexTraits.
Synopsis

/'l I'n header: <boost/interprocess/indexes/flat_map_i ndex. hpp>

t enpl at e<t ypenane MapConfi g>
struct flat_map_i ndex_aux {

/'l types

t ypedef MapConfi g:: key_type key_type;

t ypedef MapConfi g:: mapped_t ype mapped_t ype;

t ypedef MapConfi g:: segnent _manager _base segment _nanager _base;
typedef std::less< key_type > key_| ess;

typedef std::pair< key_type, nmapped_type > val ue_t ype;

t ypedef allocator< val ue_type, segnent _manager _base > al | ocat or _type;
typedef flat_map< key_type, mapped_type, key_less, allocator_type > index_t;

Header <boost/interprocess/indexes/iset_index.hpp>

Describesindex adaptor of boost::intrusive::set container, to use it as name/shared memory index

Header <boost/interprocess/indexes/iunordered_set_index.hpp>

Describes index adaptor of boost::intrusive::unordered_set container, to use it as name/shared memory index

Header <boost/interprocess/indexes/map_index.hpp>

Describes index adaptor of boost::map container, to use it as name/shared memory index

Header <boost/interprocess/indexes/null_index.hpp>

Describes anull index adaptor, so that if we don't want to construct named objects, we can use this null index type to save resources.
Header <boost/interprocess/indexes/unordered_map_index.hpp>

Describes index adaptor of boost::unordered_map container, to use it as name/shared memory index
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Header <boost/interprocess/interprocess_fwd.hpp>

namespace boost {
namespace interprocess {
tenpl at e<typenane T, typename Segnent Manager,

std::size_ t NodesPerBlock = 64, std::size t MaxFreeBl ocks = 2,

unsi gned char Over headPercent = 5>
cl ass adaptive_pool ;

tenpl at e<typenanme T, typename Segnent Manager > cl ass al | ocator;
tenpl at e<typenane CharT, typename CharTraits = std::char_traits<CharT> >

cl ass basi c_buf f er buf;

tenpl at e<typenane CharT, typename CharTraits
cl ass basic_bufferstream

tenpl at e<typenane CharT, typename CharTraits
cl ass basic_ibufferstream

t enpl at e<t ypenane Char Vect or,

typenane CharTraits = std::char_traits<typenanme CharVector::val ue_type> >

cl ass basic_ivectorstream

t enpl at e<t ypenane Char Type, typenane MenoryAl gorithm

std::char_traits<CharT> >

std::char_traits<CharT> >

templ ate< cl ass | ndexConfig > class | ndexType>

cl ass basi c_managed_ext ernal _buffer;

t enpl at e<t ypenane Char Type, typenane MenoryAl gorithm

tenmpl ate< cl ass | ndexConfig > class | ndexType>

cl ass basi c_managed_heap_nenory;

t enpl at e<t ypenane Char Type, typenane MenoryAl gorithm

templ ate< cl ass | ndexConfig > class | ndexType>

cl ass basi c_managed_napped_fil e;

t enpl at e<t ypenane Char Type, typenane MenoryAl gorithm

tenmpl ate< cl ass | ndexConfig > class | ndexType>

cl ass basi c_managed_shar ed_nenory:;

t enpl at e<t ypenane Char Type, typenane MenoryAl gorithm

tenmpl ate< cl ass | ndexConfig > class | ndexType>

cl ass basi c_managed_wi ndows_shar ed_nenory;

t enpl at e<t ypenane Char Type, typenane MenoryAl gorithm

templ ate< cl ass | ndexConfig > class | ndexType>

cl ass basi c_managed_xsi _shared_nenory:;

tenpl at e<typenane CharT, typename CharTraits = std::char_traits<CharT> >

cl ass basi c_obufferstream
t enpl at e<t ypenane Char Vect or,

typenane CharTraits = std::char_traits<typename CharVector::val ue_type> >

cl ass basi c_ovectorstream
t enpl at e<t ypenane Char Vect or,

typenane CharTraits = std::char_traits<typenanme CharVector::val ue_type> >

cl ass basi c_vect orbuf;
t enpl at e<t ypenane Char Vect or,

typenane CharTraits = std::char_traits<typenanme CharVector::val ue_type> >

cl ass basi c_vectorstream
tenpl at e<typenane T, typename Segnent Manager,

std::size_t NodesPerBl ock = 64, std::size t MaxFreeBl ocks = 2,

unsi gned char Over headPercent = 5>
cl ass cached_adaptive_pool ;
tenpl at e<typenane T, typename Segnent Manager,
std::size_ t NodesPerBl ock = 64>
cl ass cached _node_al | ocat or;
t enpl at e<t ypenane | ndexConfi g> class flat_map_i ndex;

tenpl at e<typenane T, typenane Voi dPointer> class intrusive_ptr;

t enpl at e<t ypenane | ndexConfi g> cl ass iset_index;

t enpl at e<t ypenane | ndexConfi g> cl ass iunordered_set _i ndex;

t enpl at e<t ypenane | ndexConfi g> cl ass nmap_i ndex;
t enpl at e<t ypenane Voi dPoi nter> cl ass nessage_queue_t;
tenpl at e<typenane T, typename Segnent Manager,
std::size_ t NodesPerBl ock = 64>
cl ass node_al | ocator;

318

render

httpo://www.renderx.com/


http://www.boost.org/doc/libs/release/doc/html/../../boost/interprocess/interprocess_fwd.hpp
http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Interprocess

t enpl at e<t ypenane | ndexConfi g> cl ass nul | _i ndex;
tenpl ate<typenane T, typenane DifferenceType = std::ptrdiff_t,
typenane Offset Type = std::size_t,
std::size_t Alignment = offset_type_alignnent>
class offset_ptr
tenpl at e<typenane T, typenane Segnent Manager
std::size_t NodesPerBl ock = 64, std::size_t MuxFreeBl ocks = 2
unsi gned char OverheadPercent = 5>
cl ass private_adapti ve_pool
tenpl at e<typenane T, typenane Segnent Manager
std::size_t NodesPerBl ock = 64>
cl ass private_node_all ocator
tenpl at e<t ypenane MitexFamily, typenane Voi dMutex = offset_ptr<voi d>
std::size_t MemAli gnnent = 0>
class rbtree_best fit;
t enpl at e<t ypenane Mitex> cl ass scoped_| ock
tenpl ate<typenane T, typenane Del eter> cl ass scoped_ptr;
t enpl at e<t ypenane Char Type, typename MenoryAl gorithm
tenpl ate< class | ndexConfig > class |IndexType>
cl ass segnent _nanager ;
t enpl at e<t ypenane Shar abl eMut ex> cl ass sharabl e_I| ock
tenpl ate<typenane T, typenane Voi dAl | ocator, typenane Del eter>
cl ass shared_ptr
t enpl at e<t ypenane MiutexFamily, typenane Voi dMutex = offset_ptr<void> >
class sinple_seq_fit;
t enpl at e<t ypenane | ndexConfi g> cl ass unordered_nap_i ndex
t enpl at e<t ypenane Upgradabl eMut ex> cl ass upgradabl e_I| ock
tenpl at e<typenane T, typenane Voi dAl | ocator, typenane Del eter>
cl ass weak_ptr;

t ypedef basi c_managed_external _buffer< char,rbtree_best fit< null_nutex famly > iset_inQ
dex > nanaged_external _buffer;
typedef basi c_nmanaged_external _buffer< wchar _t,rbtree_best fit< null _nmutex_famly > iset_inQ
dex > wmanaged_ext ernal _buffer
typedef basi c_nmanaged_shared_nenory< char,rbtree_best _fit< nmutex_famly > iset_index > nanQ
aged_shared_nenory;
t ypedef basi c_nanaged_shared_nenory< wchar _t,rbtree_best fit< nutex_famly > iset_index > wranO
aged_shared_nenory;
t ypedef basi c_managed_wi ndows_shared_nenory< char,rbtree_best fit< nmutex_famly > iset_inQO
dex > nanaged_w ndows_shar ed_nenory;
typedef basi c_managed_wi ndows_shared_nenory< wchar _t,rbtree_best _fit< mutex famly > iset_in0O
dex > wmanaged_w ndows_shared_nenory;
t ypedef basi c_nanaged_xsi _shared_nenory< char,rbtree_best fit< nutex famly > iset_index > manO
aged_xsi _shared_nenory;
t ypedef basi c_managed_xsi _shared_nenory< wchar _t,rbtree_best fit< nutex _famly > iset_inQ
dex > wmanaged_xsi _shared_nenory;
t ypedef basi c_managed_shared_nenory< char,rbtree_best fit< nmutex_famly, void * > iset_inQO
dex > fixed_managed_shared_nenory;
typedef basi c_nmanaged_shared_nenory< wchar _t,rbtree_best fit< nutex_famly, void * > iset_in0O
dex > wfi xed_nanaged_shared_nenory;
t ypedef basi c_nmanaged_heap_nenory< char,rbtree_best _fit< null_rmutex famly > iset_index > nanO
aged_heap_nenory
t ypedef basi c_managed_heap_nenory< wchar _t,rbtree_best _fit< null_nutex famly > iset_inQO
dex > wmanaged_heap_nenory;
typedef basi c_nmanaged_napped_fil e< char,rbtree_best _fit< nutex_family > iset_index > man0d
aged_napped_fil e;
typedef basi c_nmanaged_napped_fil e< wchar _t,rbtree_best fit< mutex _famly > iset_index > wran
aged_napped_fil e;
t ypedef nessage_queue_t< offset_ptr< void > > nessage_queue

static const std::size_t offset_type_alignnent;

}
}
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Class template adaptive_pool

boost::interprocess::adaptive_pool

Synopsis

11

I n header: <boost/interprocess/interprocess_fwd. hpp>

tenpl ate<typenane T, typenane Segnent Manager, std::size_t NodesPerBl ock = 64,

cl

I

std::size_t MaxFreeBl ocks = 2, unsigned char Over headPercent = 5>
ass adaptive_pool {

Class template allocator

boost::interprocess::allocator

Synopsis

I

In header: <boost/interprocess/interprocess_fwd. hpp>

tenpl at e<typenane T, typenane Segnent Manager >

cl

ass al locator {

public:

b

/'l construct/copy/ destruct

al | ocat or (segnent _manager *);

al | ocator (const allocator &);

tenpl at e<t ypenane T2> al |l ocator(const allocator< T2, Segment Manager > &);

/1 public menber functions

segnment _manager * get_segnent _nmanager () const;

poi nter allocate(size_type, cvoid_ptr = 0);

voi d deal | ocate(const pointer & size_type);

size_type max_size() const;

size_type size(const pointer &) const;

std:: pair< pointer, bool >

al | ocati on_conmand( boost: :interprocess::allocation_type, size_type,
size_type, size_type & const pointer & = 0);

void al |l ocate_nany(size_type, size_type, nmultiallocation_chain &);

void al | ocate_nany(const size_type *, size_type, multiallocation_chain &);

voi d deal |l ocate_many(nultiallocation_chain &);

poi nter allocate_one();

void al | ocate_individual (size_type, nultiallocation_chain & ;

voi d deal | ocate_one(const pointer &);

voi d deal | ocate_individual (multiallocation_chain &) ;

poi nter address(reference) const;

const _poi nter address(const_reference) const;

t enpl at e<t ypenane P> void construct(const pointer & P &&);

voi d destroy(const pointer &);

/1 friend functions
friend void swap(self_t & self_t &);

Description

An STL compatible allocator that uses a segment manager as memory source. Theinternal pointer type will of the same type (raw,
smart) as "typename SegmentManager::void_pointer" type. This alows placing the allocator in shared memory, memory mapped-
files, etc...
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al | ocat or public construct/copy/destruct
al | ocat or (segnent _manager * segnent _mgr) ;
Constructor from the segment manager. Never throws
2. al l ocator(const allocator & other);
Constructor from other allocator. Never throws
3.

t enpl at e<t ypenanme T2> al | ocator(const allocator< T2, SegnentManager > & other);

Constructor from related allocator. Never throws

al | ocat or public member functions
segment _nenager * get_segnent_nanager () const;

Returns the segment manager. Never throws

poi nter allocate(size_type count, cvoid_ptr hint 0);

Allocates memory for an array of count elements. Throwsboost : : i nt er process: : bad_al | oc if thereisno enough memory
3. . . . _
voi d deal | ocate(const pointer & ptr, size_type);
Deallocates memory previously allocated. Never throws
size_type max_size() const;
Returns the number of elementsthat could be allocated. Never throws

size_type size(const pointer & p) const;

Returns maximum the number of objectsthe previously allocated memory pointed by p can hold. Thissize only worksfor memory
allocated with alocate, allocation_command and allocate_many.

std::pair< pointer, bool >

al | ocati on_conmand(boost::interprocess::allocation_type comand,
size_type limt_size, size_type preferred_size,
size_type & received_size, const pointer & reuse = 0);

void all ocate_nany(size_type el emsize, size_type numelenents,
mul tiall ocation_chain & chain);

Allocatesmany elementsof sizeelem_sizein acontiguous block of memory. The minimum number to beallocated ismin_elements,
the preferred and maximum number is preferred_elements. The number of actually alocated elementsis will be assigned to re-
ceived_size. The elements must be deallocated with deallocate...)

voi d al |l ocate_many(const size_type * el emsizes, size_type n_elenents,
mul tiall ocation_chain & chain);
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Allocatesn_elements elements, each one of size elem_sizeg[i]in acontiguous block of memory. The elements must be deallocated
9. voi d deal | ocate_many(rultiallocation_chain & chain);

Allocatesmany elementsof sizeelem_sizein acontiguous block of memory. The minimum number to beallocated ismin_elements,
the preferred and maximum number is preferred_elements. The number of actually alocated elementsis will be assigned to re-
ceived_size. The elements must be deallocated with deallocate(...)

poi nter allocate_one();

Allocates just one aobject. Memory allocated with this function must be deallocated only with deallocate one(). Throws
boost: :i nterprocess: : bad_al | oc if thereis no enough memory

n voi d al |l ocate_i ndi vidual (size_type num el enents,

mul tiall ocation_chain & chain);

Allocates many elements of size == 1in a contiguous block of memory. The minimum number to be allocated is min_elements,
the preferred and maximum number is preferred_elements. The number of actually allocated elementsis will be assigned to re-
ceived_size. Memory allocated with this function must be deallocated only with deallocate_one().

voi d deal | ocate_one(const pointer & p);

Deallocates memory previoudy allocated with allocate_one(). You should never use dedllocate_oneto deall ocate memory all ocated
with other functions different from allocate_one(). Never throws

voi d deal | ocat e_i ndi vi dual (mul ti all ocati on_chain & chain);

Allocates many elements of size == 1 in a contiguous block of memory. The minimum number to be allocated is min_elements,
the preferred and maximum number is preferred_elements. The number of actually allocated elementsis will be assigned to re-
ceived_size. Memory allocated with this function must be deall ocated only with deallocate_one().

poi nter address(reference value) const;
Returns address of mutable object. Never throws
const _poi nter address(const_reference val ue) const;
Returns address of non mutable object. Never throws
t enpl at e<t ypenane P> void construct(const pointer & ptr, P && p);
Constructs an object Throws if T's constructor throws For backwards compatibility with libraries using C++03 alocators
17.

voi d destroy(const pointer & ptr);

Destroys object. Throws if object's destructor throws

al I ocat or friend functions
friend void swap(self_t & allocl, self_t & alloc2);

Swap segment manager. Does not throw. If each allocator is placed in different memory segments, the result is undefined.
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Swaps allocators. Does not throw. If each allocator is placed in a different memory segment, the result is undefined.

Swaps alocators. Does not throw. If each allocator is placed in a different shared memory segments, the result is undefined.

Class template basic_bufferbuf

boost::interprocess::basic_bufferbuf
Synopsis

/'l In header: <boost/interprocess/interprocess_fwd. hpp>

tenpl at e<typenane CharT, typenane CharTraits = std::char_traits<CharT> >
cl ass basic_bufferbuf : public std::basic_streanbuf< CharT, CharTraits > {
publi c:
/1 construct/copy/ destruct
explicit basic_bufferbuf(std::ios_base:: opennode
explicit basic_bufferbuf(CharT *, std::size_t,
std::ios_base:: opennode

std::ios_base::in|std::ios_base::out);

std::ios_base::in|std::ios_base::out);
~basi c_buf ferbuf ();

/1 public nmenber functions
std::pair< CharT *, std::size_t > buffer() const;
void buffer(CharT *, std::size_t);

Description

A streambuf class that controls the transmission of elementsto and from abasic_xbufferstream. The elements are transmitted from
ato afixed size buffer

basi ¢_buf f er buf public construct/copy/destruct
explicit basic_bufferbuf(std::ios_base::opennode node = std::ios_base::in|std::ios_base::out);
Constructor. Does not throw.

explicit basic_bufferbuf(CharT * buf, std::size_t |ength,
std: :ios_base:: opennbde node = std::ios_base::in|std::ios_base::out);

Constructor. Assigns formatting buffer. Does not throw.

~basi c_buf ferbuf ();

basi c_buf f er buf public member functions
L std::pair< CharT *, std::size_t > buffer() const;
Returns the pointer and size of theinterna buffer. Does not throw.

void buffer(CharT * buf, std::size_t length);

Sets the underlying buffer to a new value Does not throw.
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Class template basic_bufferstream

boost::interprocess::basic_bufferstream
Synopsis

/'l I'n header: <boost/interprocess/interprocess_fwd. hpp>

tenpl at e<typenane CharT, typenane CharTraits = std::char_traits<CharT> >
cl ass basic_bufferstream: public std::basic_iostream< CharT, CharTraits > {
public:
/1 construct/copy/ destruct
basi c_bufferstrean(std::ios_base:: opennode
basi c_bufferstream{ CharT *, std::size_t,
std::ios_base:: opennode
~basi c_bufferstream);

std::ios_base::in|std::ios_base::out);

std::ios_base::in|std::ios_base::out);

/1 public nmenber functions

basi c_bufferbuf< CharT, CharTraits > * rdbuf() const;
std::pair< CharT *, std::size_t > buffer() const;
void buffer(CharT *, std::size_t);

Description
A basic_iostream class that uses afixed size character buffer asits formatting buffer.

basi c_buf f er st reampublic construct/copy/destruct
basi c_bufferstreanstd::ios_base:: opennmode nbde = std::ios_base::in|std::ios_base::out);
Constructor. Does not throw.

basi c_bufferstream CharT * buf, std::size_t |ength,
std::ios_base:: opennbde node = std::ios_base::in|std::ios_base::out);

Constructor. Assigns formatting buffer. Does not throw.

~basi c_bufferstrean);

basi c_buf f er st reampublic member functions
basi c_bufferbuf< CharT, CharTraits > * rdbuf() const;
Returns the address of the stored stream buffer.
std::pair< CharT *, std::size_t > buffer() const;
Returns the pointer and size of theinterna buffer. Does not throw.
void buffer(CharT * buf, std::size_t length);

Sets the underlying buffer to a new value. Resets stream position. Does not throw.
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Class template basic_ibufferstream

boost::interprocess::basic_ibufferstream
Synopsis

/'l I'n header: <boost/interprocess/interprocess_fwd. hpp>
tenpl at e<typenane CharT, typenane CharTraits = std::char_traits<CharT> >
class basic_ibufferstream: public std::basic_istream< CharT, CharTraits > {
public:

/1 construct/copy/ destruct

basi c_i bufferstrean(std: :ios_base::opennbde = std::ios_base::in)

basi c_i bufferstream const CharT *, std::size_t,

std::ios_base::opennbde = std::ios_base::in)

~basi c_i bufferstream)

/1 public nmenber functions

basi c_bufferbuf< CharT, CharTraits > * rdbuf() const;

std::pair< const CharT *, std::size_t > buffer() const;
void buffer(const CharT *, std::size_t)

Description
A basic_istream class that uses a fixed size character buffer as its formatting buffer.

basi c_i buf f er st reampublic construct/copy/destruct
basi c_i bufferstrean(std::ios_base:: opennbde node = std::ios_base::in)
Constructor. Does not throw.

basi c_i bufferstream const CharT * buf, std::size_t length
std::ios_base:: opennbde node = std::ios_base::in)

Constructor. Assigns formatting buffer. Does not throw.

3. ~basi c_i bufferstream))

basi c_i buf f er st reampublic member functions
basi c_bufferbuf< CharT, CharTraits > * rdbuf() const;
Returns the address of the stored stream buffer.
std::pair< const CharT *, std::size_t > buffer() const;
Returns the pointer and size of theinterna buffer. Does not throw.
void buffer(const CharT * buf, std::size_t length);

Sets the underlying buffer to a new value. Resets stream position. Does not throw.
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Class template basic_ivectorstream

boost::interprocess::basic_ivectorstream
Synopsis

/'l I'n header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<t ypenane Char Vect or,
typenane CharTraits = std::char_traits<typenane CharVector::val ue_type> >

cl ass basic_ivectorstream:

public std::basic_istream< CharVector::value_type, CharTraits >
{
public:

/1 construct/copy/destruct

basi c_ivectorstrean(std: :ios_base::opennbde = std::ios_base::in);

t enpl at e<t ypenane Vect or Par anet er >

basi c_i vect orstream const Vector Paraneter &,
std::ios_base::opennbde = std::ios_base::in);

/1 public nmenber functions

basi c_vector buf < CharVector, CharTraits > * rdbuf() const;

voi d swap_vector(vector_type &);

const vector_type & vector() const;

voi d reserve(typenane vector_type::size_type);

void clear();

Description

A basic_istream class that holds a character vector specified by CharVector template parameter as its formatting buffer. The vector
must have contiguous storage, like std::vector, boost::interprocess::vector or boost::interprocess::basic_string

basi c_i vect or st reampublic construct/copy/destruct
basi c_i vectorstrean(std::ios_base::opennbde node = std::ios_base::in);
Constructor. Throws if vector_type default constructor throws.

t enpl at e<t ypenane Vect or Par anet er >
basi c_i vect or st ream const Vect or Paraneter & param
std::ios_base:: opennbde node = std::ios_base::in);

Constructor. Throws if vector_type(const VectorParameter & param) throws.

basi c_i vect or st reampublic member functions
basi c_vect or buf < CharVector, CharTraits > * rdbuf() const;
Returns the address of the stored stream buffer.
voi d swap_vector (vector_type & vect);
Swaps the underlying vector with the passed vector. This function resets the read position in the stream. Does not throw.

const vector_type & vector() const;
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Returns a const reference to the internal vector. Does not throw.
voi d reserve(typenane vector_type::size_type size)

Callsreserve() method of theinternal vector. Resetsthe stream to thefirst position. Throwsif theinternal svector'sreserve throws.

5. void clear()

Calls clear() method of the internal vector. Resets the stream to the first position.

Class template basic_managed_external_buffer

boost::interprocess::basic_managed_externa _buffer
Synopsis

/'l In header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<t ypenane Char Type, typenane MenoryAl gorithm
tenpl ate< cl ass I ndexConfig > class | ndexType>
cl ass basi c_nanaged_ext ernal _buffer {
public:
/'l construct/copy/destruct
basi c_nmanaged_ext ernal _buffer();
basi c_nanaged_external _buffer(create_only_t, void *, size_type)
basi c_nanaged_ext ernal _buffer(open_only_t, void *, size_type)
basi c_nanaged_ext er nal _buf f er (basi c_nanaged_ext ernal _buffer &&);
basi c_nanaged_ext ernal _buffer & operator=(basi c_nmanaged_external _buffer &&);

/'l public menber functions
voi d grow(size_type)
voi d swap(basi c_nmanaged_ext ernal _buffer &)

Description

A basic user memory named object creation class. Inherits al basic functionality from basic managed memory_impl<CharType,
AllocationAlgorithm, IndexType>

basi c_managed_ext er nal _buf f er public construct/copy/destruct
basi c_managed_external _buffer();
Default constructor. Does nothing. Useful in combination with move semantics
basi c_managed_external _buffer(create_only_t, void * addr, size_type size)
Creates and places the segment manager. This can throw.
3. basi c_managed_external _buffer(open_only_t, void * addr, size_type size)

Creates and places the segment manager. This can throw.

basi c_managed_ext er nal _buf f er (basi c_nanaged_ext ernal _buffer && noved)
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Moves the ownership of "moved"'s managed memory to *this. Does not throw.

basi c_managed_ext ernal _buffer &
oper at or =( basi c_nanaged_ext ernal _buffer && noved)

Moves the ownership of "moved"'s managed memory to *this. Does not throw.

basi ¢c_managed_ext er nal _buf f er public member functions

voi d grow(size_type extra_bytes);

voi d swap(basi c_nmanaged_external _buffer & other)

Swaps the ownership of the managed heap memories managed by *this and other. Never throws.

Class template basic_managed_heap_memory

boost::interprocess::basic_managed_heap _memory
Synopsis

/'l I'n header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<t ypenane Char Type, typenanme MenoryAl gorithm
tenpl ate< class I ndexConfig > class |IndexType>
cl ass basi c_managed_heap_nenory {
public:
/'l construct/copy/ destruct
basi c_managed_heap_nenory();
basi c_managed_heap_nenory(si ze_type);
basi c_managed_heap_nenory(basi c_nanaged_heap_nenory &&);
basi c_managed_heap_nenory & operator =(basi c_nmanaged_heap_nenory &&);
~basi ¢c_managed_heap_nenory()

/1 public nmenber functions
bool grow(size_type);
voi d swap(basi c_nmanaged_heap_nenory &);

Description

A basic heap memory named object creation class. Initializes the heap memory segment. Inherits al basic functionality from ba-
sic_managed_memory_impl<CharType, AllocationAlgorithm, IndexType>

basi c_managed_heap_nenory public construct/copy/destruct
basi c_managed_heap_nenory()
Default constructor. Does nothing. Useful in combination with move semantics
basi c_managed_heap_nenory(si ze_type size)

Creates heap memory and initializes the segment manager. This can throw.
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basi c_managed_heap_nenory( basi c_nanaged_heap_nenory && noved);
Moves the ownership of "moved"'s managed memory to *this. Does not throw.

basi c_managed_heap_menory & operat or =( basi c_managed_heap_nenory && noved);

Moves the ownership of "moved"'s managed memory to *this. Does not throw.

5. ~basi ¢_managed_heap_nenory() ;

Destructor. Liberates the heap memory holding the managed data. Never throws.

basi c_managed_heap_nenory public member functions

L bool grow(size_type extra_bytes);

Triesto resize interna heap memory so that we have room for more objects. WARNING: If memory isreallocated, all the objects
will be binary-copied to the new buffer. To be able to use this function, all pointers constructed in this buffer must be offset
pointers. Otherwise, the result is undefined. Returns true if the growth has been successful, so you will have some extra bytes to
allocate new objects. If returns false, the heap allocation has failed.

voi d swap(basi c_managed_heap_nenory & other);
Swaps the ownership of the managed heap memories managed by *this and other. Never throws.

Class template basic_managed_mapped_file

boost::interprocess::basic_managed_mapped_file
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Synopsis

/'l 1In header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<t ypenane Char Type, typenane MenoryAl gorithm
tenpl ate< class | ndexConfig > class |IndexType>
cl ass basi c_nmanaged_napped_file {
public:
/'l construct/copy/destruct
basi c_managed_napped_file();
basi c_nmanaged_napped_file(create_only_t, const char *, size_type,
const void * = 0,
const perm ssions & = perm ssions());
basi c_managed_napped_fil e(open_or_create_t, const char *, size_type,
const void * = 0,
const perm ssions & = perm ssions());
basi c_managed_napped_fil e(open_only_t, const char *, const void * = 0);
basi c_managed_napped_fil e(open_copy_on_wite_t, const char *,
const void * = 0);
basi c_managed_napped_fil e(open_read_only_t, const char *, const void * = 0);
basi c_managed_napped_fil e( basi c_nanaged_napped _file &&);
basi c_nmanaged_napped_file & operator=(basi c_nmanaged_nmapped _file &&);
~basi c_managed_napped_file();

/1 public nmenber functions

voi d swap(basi c_managed_napped_file &);
bool flush();

/1 public static functions

static bool grow(const char *, size_type);
static bool shrink_to_fit(const char *);

Description

A basic mapped file named object creation class. Initializes the mapped file. Inherits al basic functionality from basic_man-
aged_memory_impl<CharType, AllocationAlgorithm, IndexType>

basi c_managed_nmapped_fil e public construct/copy/destruct
basi c_managed_napped_file();
Creates mapped file and creates and places the segment manager. This can throw.

basi c_managed_napped_file(create_only_t, const char * nanme, size_type size,
const void * addr = O,
const perm ssions & perm = perm ssions());

Creates mapped file and creates and places the segment manager. This can throw.

basi c_managed_napped_fil e(open_or_create_t, const char * nanme, size_type size,
const void * addr = O,
const perm ssions & perm = perm ssions());

Creates mapped file and creates and places the segment manager if segment was not created. |If segment was created it connects
to the segment. This can throw.
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basi c_managed_napped_fil e(open_only_t, const char * nane,
const void * addr = 0);

Connects to a created mapped file and its segment manager. This can throw.

basi c_managed_napped_fil e(open_copy_on_wite_t, const char * nane,
const void * addr = 0);

Connects to a created mapped file and its segment manager in copy_on_write mode. This can throw.

basi c_managed_napped_fil e(open_read only t, const char * nang,
const void * addr = 0);

Connects to a created mapped file and its segment manager in read-only mode. This can throw.

basi c_nanaged_napped_fil e(basi c_managed_mapped_file && noved);

Moves the ownership of "moved"'s managed memory to *this. Does not throw

basi c_managed_nmapped_fil e & operator=(basi c_nmanaged_mapped_fil e && noved);

Moves the ownership of "moved"'s managed memory to *this. Does not throw

~basi ¢c_managed_napped_file();

Destroys *this and indicates that the calling process is finished using the resource. The destructor function will deallocate any
system resources allocated by the system for use by this process for this resource. The resource can still be opened again calling
the open constructor overload. To erase the resource from the system use remove().

basi c_managed_mapped_fi | e public member functions
voi d swap(basi c_nmanaged_napped file & other);

Swaps the ownership of the managed mapped memories managed by *this and other. Never throws.

2 bool flush();

Flushes cached datato file. Never throws
basi c_managed_mapped_fi | e public static functions

L static bool grow(const char * filenane, size_type extra_bytes);

Tries to resize mapped file so that we have room for more objects.
This function is not synchronized so no other thread or process should be reading or writing the file

2. static bool shrink to fit(const char * filename);

Tries to resize mapped file to minimized the size of thefile.

Thisfunction is not synchronized so no other thread or process should be reading or writing the file
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Class template basic_managed_shared_memory

boost::interprocess::basic_managed_shared_memory
Synopsis

/'l I'n header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<t ypenane Char Type, typenane MenoryAl gorithm
tenpl ate< class I ndexConfig > class |IndexType>
cl ass basi c_nmanaged_shared_nenory {
public:
/1 construct/copy/ destruct
basi c_managed_shared_nenory();
basi c_managed_shared_nenory(create_only_t, const char *, size_type,
const void * = 0,
const perm ssions & = perm ssions());
basi c_managed_shared_nenory(open_or_create_t, const char *, size_type,
const void * = 0,
const perm ssions & = perm ssions());
basi c_managed_shar ed_nenory(open_copy_on wite_t, const char *,
const void * = 0);
basi c_managed_shared_nenory(open_read_only_t, const char *,
const void * = 0);
basi c_managed_shared_nenory(open_only_t, const char *, const void * = 0);
basi c_managed_shar ed_nenory( basi c_managed_shared_nenory &&);
basi c_managed_shared_nenory & operator=(basi c_nmanaged_shared_nenory &&);
~basi ¢c_managed_shared_nenory();

/1 public nmenber functions
voi d swap(basi c_nmanaged_shared_nenory &);

/1 public static functions

static bool grow(const char *, size_type);
static bool shrink _to fit(const char *);

Description

A basic shared memory named object creation class. Initializes the shared memory segment. Inherits all basic functionality from
basic_managed_memory_impl<CharType, AllocationAlgorithm, IndexType>

basi c_managed_shar ed_menory public construct/copy/destruct
basi c_nmanaged_shared_nenory();
Default constructor. Does nothing. Useful in combination with move semantics

basi c_managed_shared_menory(create_only_t, const char * name, size_type size,
const void * addr = O,
const perm ssions & perm = perm ssions());

Creates shared memory and creates and places the segment manager. This can throw.

3. basi c_managed_shared_nenory(open_or_create_t, const char * nane,

size_type size, const void * addr = O,
const perm ssions & perm = perm ssions());
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Creates shared memory and creates and places the segment manager if segment was not created. If segment was created it connects
to the segment. This can throw.

basi c_managed_shar ed_nenory(open_copy_on_wite_t, const char * nane,
const void * addr = 0);

Connects to a created shared memory and its segment manager. in copy_on_write mode. This can throw.

basi c_nmanaged_shar ed_nenory(open_read_only_t, const char * nane,
const void * addr = 0);

Connects to a created shared memory and its segment manager. in read-only mode. This can throw.

basi c_nmanaged_shared_nenory(open_only_t, const char * nane,
const void * addr = 0);

Connects to a created shared memory and its segment manager. This can throw.

basi c_managed_shar ed_nenor y( basi c_nmanaged_shared_nenory && noved);

Moves the ownership of "moved"'s managed memory to *this. Does not throw

basi c_managed_shared_nenory & oper at or =(basi c_nanaged_shared_nenory && noved) ;

Moves the ownership of "moved"'s managed memory to *this. Does not throw

~basi c_managed_shared_nenory();

Destroys *this and indicates that the calling process is finished using the resource. The destructor function will deallocate any
system resources allocated by the system for use by this process for this resource. The resource can still be opened again calling
the open constructor overload. To erase the resource from the system use remove().

basi c_managed_shar ed_nenory public member functions

L voi d swap(basi c_nanaged_shared_nenory & other);

Swaps the ownership of the managed shared memories managed by *this and other. Never throws.
basi c_managed_shar ed_nenory public static functions

L static bool grow(const char * shmane, size_type extra_bytes);

Tries to resize the managed shared memory object so that we have room for more objects.

This function is not synchronized so no other thread or process should be reading or writing the file
static bool shrink _to fit(const char * shmane);

Tries to resize the managed shared memory to minimized the size of thefile.

Thisfunction is not synchronized so no other thread or process should be reading or writing thefile
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Class template basic_managed_windows_shared_memory

boost::interprocess::basic_managed_windows shared memory
Synopsis

/'l I'n header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<t ypenane Char Type, typenane MenoryAl gorithm
tenpl ate< class I ndexConfig > class |IndexType>
cl ass basi c_managed_wi ndows_shared_nenory {
public:
/1 construct/copy/ destruct
basi c_managed_wi ndows_shar ed_nenory();
basi c_managed_wi ndows_shared_nenory(create_only_t, const char *, size_type,
const void * = 0,
const perm ssions & = perm ssions());
basi c_managed_wi ndows_shar ed_nenory(open_or _create_t, const char *,
size_type, const void * = 0,
const perm ssions & = perm ssions());
basi c_managed_wi ndows_shar ed_nenory(open_only_t, const char *,
const void * = 0);
basi c_managed_wi ndows_shar ed_nenory(open_copy_on_wite_t, const char *,
const void * = 0);
basi c_managed_wi ndows_shar ed_nenory(open_read_only_t, const char *,
const void * = 0);
basi c_managed_wi ndows_shar ed_nenor y( basi c_nmanaged_wi ndows_shared_nenory &&);
basi c_managed_wi ndows_shared_nenory &
oper at or =( basi c_managed_wi ndows_shar ed_nenory &&) ;
~basi ¢c_managed_wi ndows_shared_nenory();

/1 public nmenber functions
voi d swap(basi c_nmanaged_wi ndows_shared_nenory &);

Description

A basic managed windows shared memory creation class. Initializes the shared memory segment. Inherits al basic functionality
from basic_managed_memory_impl<CharType, AllocationAlgorithm, IndexType> Unlike basic_managed_shared_memory, it has
no kernel persistence and the shared memory is destroyed when all processes destroy al their windows_shared_memory objects and
mapped regions for the same shared memory or the processes end/crash.

Warning: basic_managed windows_shared_memory and basic_managed_shared_memory can't communicate between them.

basi ¢_managed_w ndows_shar ed_menory public construct/copy/destruct
basi c_managed_w ndows_shar ed_mnenory();
Default constructor. Does nothing. Useful in combination with move semantics

basi c_nanaged_wi ndows_shared_nenory(create_only_t, const char * nane,
size_type size, const void * addr = 0,
const permissions & perm = permssions());

Creates shared memory and creates and places the segment manager. This can throw.
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basi c_managed_wi ndows_shar ed_nenory(open_or _create_t, const char * nane,
size_type size, const void * addr = O,
const perm ssions & perm = perm ssions());

Creates shared memory and creates and places the segment manager if segment was not created. If segment was created it connects
to the segment. This can throw.

basi c_managed_wi ndows_shar ed_nenory(open_only_t, const char * nane,
const void * addr = 0);

Connects to a created shared memory and its segment manager. This can throw.

basi c_managed_wi ndows_shar ed_nenory(open_copy_on_ wite_t, const char * nane,
const void * addr = 0);

Connects to a created shared memory and its segment manager in copy_on_write mode. This can throw.

basi c_managed_wi ndows_shar ed_nenory(open_read_only_t, const char * nane,
const void * addr = 0);

Connects to a created shared memory and its segment manager in read-only mode. This can throw.
basi c_managed_wi ndows_shar ed_nenor y( basi c_nmanaged_wi ndows_shar ed_nenory && noved);
Moves the ownership of "moved"'s managed memory to *this. Does not throw

basi c_managed_wi ndows_shared_nenory &
oper at or =( basi c_nanaged_w ndows_shar ed_nenory && noved) ;

Moves the ownership of "moved"'s managed memory to *this. Does not throw
~basi c_managed_wi ndows_shared_nenory();

Destroys *thisand indicates that the calling processisfinished using the resource. All mapped regionsare still valid after destruction.
When all mapped regionsand basi c_nanaged_wi ndows_shar ed_nenor y objectsreferring the shared memory are destroyed,
the operating system will destroy the shared memory.

basi ¢_managed_wi ndows_shar ed_menory public member functions
voi d swap(basi c_nmanaged_w ndows_shared_nenory & other);

Swaps the ownership of the managed mapped memories managed by *this and other. Never throws.

Class template basic_managed_xsi_shared_memory

boost::interprocess::basic_managed_xsi_shared_memory
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Synopsis

/'l 1In header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<t ypenane Char Type, typenane MenoryAl gorithm
tenpl ate< class | ndexConfig > class |IndexType>
cl ass basi c_nmanaged_xsi _shared_nenory {
public:
/'l construct/copy/destruct
basi c_managed_xsi _shared_nenory();
basi c_managed_xsi _shared_nenory(create_only_t, const xsi_key & std::size_t,
const void * = 0,
const perm ssions & = perm ssions());
basi c_managed_xsi _shared_nenory(open_or_create_t, const xsi_key &,
std::size_t, const void * = O,
const perm ssions & = perm ssions());
basi c_managed_xsi _shared_nenory(open_read_only_t, const xsi_key &,
const void * = 0);
basi c_managed_xsi _shared_nenory(open_only_t, const xsi_key &,
const void * = 0);
basi c_managed_xsi _shar ed_nenory(basi c_nmanaged_xsi _shared_nenory &&);
basi c_managed_xsi _shared_nenory &
oper at or =( basi c_nmanaged_xsi _shared_nenory &&);
~basi c_managed_xsi _shared_nenory();

/1 public nmenber functions
voi d swap(basi c_managed_xsi _shared_nenory &) ;
int get_shmd() const;

/1 public static functions
static bool renove(int);

Description

A basic X/Open System Interface (X SI) shared memory named object creation class. I nitializes the shared memory segment. Inherits
all basic functionality from basic_managed _memory_impl<CharType, AllocationAlgorithm, IndexType>

basi c_managed_xsi _shared_nenory public construct/copy/destruct
basi c_managed_xsi _shared_nenory();
Default constructor. Does nothing. Useful in combination with move semantics

basi c_managed_xsi _shared_nenory(create_only_t, const xsi_key & key,
std::size t size, const void * addr = 0,
const perm ssions & perm = perm ssions());

Creates shared memory and creates and places the segment manager. This can throw.

basi c_managed_xsi _shared_nenory(open_or_create_t, const xsi_key & key,
std::size_t size, const void * addr = 0,
const perm ssions & perm = perm ssions());

Creates shared memory and creates and places the segment manager if segment was not created. If segment was created it connects
to the segment. This can throw.
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basi c_managed_xsi _shared_nenory(open_read_only_t, const xsi_key & key,
const void * addr = 0);

Connects to a created shared memory and its segment manager. in read-only mode. This can throw.

basi c_managed_xsi _shared_nenory(open_only_t, const xsi_key & key,
const void * addr = 0);

Connects to a created shared memory and its segment manager. This can throw.
basi c_managed_xsi _shar ed_nenory(basi c_nmanaged_xsi _shared_nenory && noved);
Moves the ownership of "moved"'s managed memory to *this. Does not throw

basi c_managed_xsi _shared_nenory &
oper at or =( basi c_nanaged_xsi _shared_nenory && noved);

Moves the ownership of "moved"'s managed memory to *this. Does not throw
~basi c_managed_xsi _shared_nenory();

Destroys *this and indicates that the calling process is finished using the resource. The destructor function will deallocate any
system resources allocated by the system for use by this process for this resource. The resource can still be opened again calling
the open constructor overload. To erase the resource from the system use remove().

basi ¢c_managed_xsi _shared_menory public member functions
voi d swap(basi c_managed_xsi _shared_nenory & other);
Swaps the ownership of the managed shared memories managed by *this and other. Never throws.

int get_shmd() const;

basi c_managed_xsi _shar ed_menory public static functions

L static bool renove(int shmd);

Erases a X S| shared memory object identified by shmid from the system. Returns false on error. Never throws

Class template basic_obufferstream

boost::interprocess::basic_obufferstream
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Synopsis

/'l 1In header: <boost/interprocess/interprocess_fwd. hpp>

tenpl at e<typenane CharT, typenane CharTraits = std::char_traits<CharT> >
cl ass basic_obufferstream: public std::basic_ostream< CharT, CharTraits > {
publi c:
/'l construct/copy/ destruct
basi c_obufferstrean(std::ios_base:: opennode
basi c_obufferstreamCharT *, std::size_t,
std: :ios_base:: opennode
~basi c_obufferstream ) ;

std::ios_base::out);

std::ios_base::out);

/1 public nmenber functions

basi c_bufferbuf< CharT, CharTraits > * rdbuf() const;
std::pair< CharT *, std::size_t > buffer() const;
void buffer(CharT *, std::size_t);

Description
A basic_ostream class that uses a fixed size character buffer asits formatting buffer.

basi c_obuf f er st reampublic construct/copy/destruct
basi c_obufferstream std: :ios_base:: opennbde node = std::ios_base::out);
Constructor. Does not throw.

basi c_obufferstream CharT * buf, std::size_t |ength,
std::ios_base:: opennbde node = std::ios_base::out);

Constructor. Assigns formatting buffer. Does not throw.

3. ~basi c_obufferstream);

basi c_obuf f er st reampublic member functions
basi c_bufferbuf< CharT, CharTraits > * rdbuf() const;
Returns the address of the stored stream buffer.
std::pair< CharT *, std::size_t > buffer() const;
Returns the pointer and size of theinterna buffer. Does not throw.
void buffer(CharT * buf, std::size_t length);

Sets the underlying buffer to a new value. Resets stream position. Does not throw.

Class template basic_ovectorstream

boost::interprocess::basic_ovectorstream
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Synopsis

/'l 1In header: <boost/interprocess/interprocess_fwd. hpp>
t enpl at e<t ypenane Char Vect or,
typenane CharTraits = std::char_traits<typenane CharVector::val ue_type> >
cl ass basic_ovectorstream:
public std::basic_ostream< CharVector::value_type, CharTraits >

{
public:
/'l construct/copy/ destruct
basi c_ovectorstrean(std::ios_base::opennbde = std::ios_base::out);
t enpl at e<t ypenane Vect or Par anet er >
basi c_ovect orstrean{const VectorParaneter &,
std::ios_base::opennbde = std::ios_base::out);
/1 public nmenber functions
basi c_vect or buf < CharVector, CharTraits > * rdbuf() const;
voi d swap_vector(vector_type &);
const vector_type & vector() const;
voi d reserve(typenane vector_type::size_type);

Description

A basic_ostream class that holds a character vector specified by CharVector template parameter as its formatting buffer. The vector
must have contiguous storage, like std::vector, boost::interprocess::vector or boost::interprocess::basic_string

basi c_ovect or st reampublic construct/copy/destruct
basi c_ovectorstream std: :i os_base: : opennbde node = std::ios_base::out);
Constructor. Throws if vector_type default constructor throws.

t enpl at e<t ypenane Vect or Par anet er >
basi c_ovect or st ream const Vect or Paranmeter & param
std::ios_base::opennbde node = std::ios_base::out);

Constructor. Throws if vector_type(const VectorParameter & param) throws.

basi c_ovect or st reampublic member functions
basi c_vect orbuf < CharVector, CharTraits > * rdbuf() const;
Returns the address of the stored stream buffer.
voi d swap_vector(vector_type & vect);
Swaps the underlying vector with the passed vector. This function resets the write position in the stream. Does not throw.
const vector_type & vector() const;
Returns a const reference to the internal vector. Does not throw.

voi d reserve(typenanme vector_type::size_type size);
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Callsreserve() method of theinternal vector. Resetsthe stream to thefirst position. Throwsif theinternal s vector'sreserve throws.

Class template basic_vectorbuf

boost::interprocess::basic_vectorbuf
Synopsis

/1 I'n header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<t ypenane Char Vect or,
typenane CharTraits = std::char_traits<typenane CharVector::val ue_type> >
cl ass basi c_vect or buf
public std::basic_streanbuf< CharVector::value_type, CharTraits >

{
public:
/1 construct/copy/destruct
explicit basic_vectorbuf(std::ios_base::opennbde = std::ios_base::in|std::ios_base::out);
t enpl at e<t ypenane Vect or Par anet er >
explicit basic_vectorbuf(const VectorParaneter &,
std::ios_base:: opennode = std::ios_base::in|std::ios_base::out);
/1 public nmenber functions
voi d swap_vector(vector_type &);
const vector_type & vector() const;

voi d reserve(typenane vector_type::size_type);
void clear();

Description

A streambuf class that controls the transmission of elements to and from abasic_ivectorstream, basic_ovectorstream or basic_vec-
torstream. It holds a character vector specified by CharVector template parameter as its formatting buffer. The vector must have
contiguous storage, like std::vector, boost::interprocess.:vector or boost::interprocess.:basic_string

basi c_vect or buf public construct/copy/destruct
explicit basic_vectorbuf(std::ios_base::opennode node = std::ios_base::in|std::ios_base::out);
Constructor. Throws if vector_type default constructor throws.

t enpl at e<t ypenane Vect or Par anet er >
explicit basic_vectorbuf(const VectorParaneter & param
std::ios_base:: opennode node = std::ios_base::in|std::ios_base::out);

Constructor. Throws if vector_type(const VectorParameter & param) throws.
basi c_vect or buf public member functions
1 . _
voi d swap_vector(vector_type & vect);
Swaps the underlying vector with the passed vector. This function resets the read/write position in the stream. Does not throw.

const vector_type & vector() const;

Returns a const reference to the internal vector. Does not throw.
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voi d reserve(typenane vector_type::size_type size)

Preallocates memory from the internal vector. Resets the stream to the first position. Throws if the internals vector's memory al-

location throws.

4 void clear()

Calls clear() method of the internal vector. Resets the stream to the first position.

Class template basic_vectorstream

boost::interprocess::basic_vectorstream
Synopsis

/1 I'n header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<t ypenane Char Vect or,
typenanme CharTraits = std::char_traits<typename CharVector::val ue_type> >

cl ass basic_vectorstream

public std::basic_iostrean< CharVector::value_type, CharTraits >
{
public:

/'l construct/copy/ destruct

basi c_vectorstrean std::ios_base:: opennode = std::ios_base::in|std::ios_base::out)

t enpl at e<t ypenane Vect or Par anet er >

basi c_vect orstrean{ const VectorParaneter &,
std::ios_base::opennpde = std::ios_base::in|std::ios_base::out)

/1 public menber functions

basi c_vect or buf < CharVector, CharTraits > * rdbuf() const;
voi d swap_vector(vector_type &)

const vector_type & vector() const;

voi d reserve(typenane vector_type::size_type)

void clear();

Description

A basic_iostream class that holds a character vector specified by CharVector template parameter asits formatting buffer. The vector

must have contiguous storage, like std::vector, boost::interprocess::vector or boost::interprocess::basic_string

basi c_vect or st reampublic construct/copy/destruct
basi c_vectorstream std: :ios_base:: opennbde node = std::ios_base::in|std::ios_base::out)
Constructor. Throwsiif vector_type default constructor throws.

t enpl at e<t ypenane Vect or Par anet er >
basi c_vectorstream const VectorParaneter & param
std::ios_base:: opennbde nbde = std::ios_base::in|std::ios_base::out)

Constructor. Throws if vector_type(const VectorParameter & param) throws.
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basi ¢_vect or st reampublic member functions

basi c_vect or buf < CharVector, CharTraits > * rdbuf() const;

voi d swap_vector(vector_type & vect)
Swaps the underlying vector with the passed vector. This function resets the read/write position in the stream. Does not throw.
3. :
const vector_type & vector() const;
Returns a const reference to the internal vector. Does not throw.
voi d reserve(typenane vector_type::size_type size)
Callsreserve() method of theinternal vector. Resetsthe stream to thefirst position. Throwsif theinternal s vector's reserve throws.
5.

void clear();

Calls clear() method of the internal vector. Resets the stream to the first position.

Class template cached_adaptive_pool

boost::interprocess::cached_adaptive_pool
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Synopsis

/'l 1In header: <boost/interprocess/interprocess_fwd. hpp>

tenpl at e<typenane T, typenane Segnent Manager, std::size_t NodesPerBl ock = 64,
std::size_t MaxFreeBlocks = 2, unsigned char Over headPercent = 5>
cl ass cached_adaptive_pool {
public:
/'l construct/copy/destruct
cached_adapti ve_pool ( segnent _nmanager *);
cached_adapti ve_pool (const cached_adapti ve_pool &);
t enpl at e<t ypenane T2>
cached_adapti ve_pool (const cached_adaptive_pool < T2, Segnent Manager, NodesPer Bl ock, MaxFreeBO
| ocks, OverheadPercent > &);
tenpl at e<typenane T2, typenane Segnment Manager?2, std::size_t N2,
std::size_t F2, unsigned char OP2>
cached_adaptive_pool &
oper at or =(const cached_adaptive_pool < T2, Segnent Manager2, N2, F2, OP2 > &);
cached_adapti ve_pool & operator=(const cached_adapti ve_pool &);
~cached_adapti ve_pool ();

/1 public nmenber functions

node_pool _t * get_node_pool () const;

segnment _nmanager * get_segnent_nanager () const;

size_type nax_size() const;

poi nter allocate(size_type, cvoid_pointer = 0);

voi d deal | ocate(const pointer & size_type);

voi d deal | ocate_free_bl ocks();

poi nter address(reference) const;

const _poi nter address(const_reference) const;

voi d construct(const pointer & const_reference);

voi d destroy(const pointer &);

size_type size(const pointer & const;

std::pair< pointer, bool >

al | ocati on_conmand(boost::interprocess::allocation_type, size_type,
size_type, size_type & const pointer & = 0);

voi d all ocate_many(size_type, size_type, nultiallocation_chain &) ;

voi d all ocate_many(const size type *, size_type, multiallocation_chain &) ;

voi d deal | ocate_nmany(multiallocation_chain &);

poi nter allocate_one();

nmul tiall ocati on_chain allocate_individual (size_type);

voi d deal | ocate_one(const pointer &);

voi d deal | ocate_indi vidual (rmultiallocation_chain &);

voi d set _max_cached_nodes(si ze_type);

size_type get _max_cached_nodes() const;

/1 friend functions
friend void swap(self_t & self_t &;

Description

An STL node allocator that uses a segment manager as memory source. The internal pointer type will of the same type (raw, smart)
as "typename SegmentManager::void_pointer" type. This alows placing the allocator in shared memory, memory mapped-files,
etc...

This node allocator shares a segregated storage between all instances of cached_adaptive pool with equal sizeof(T) placed in the
same memory segment. But also caches some nodes privately to avoid some synchronization overhead.

NodesPerBlock isthe minimum number of nodes of nodes allocated at once when the allocator needs runs out of nodes. MaxFreeBlocks
is the maximum number of totally free blocks that the adaptive node pool will hold. The rest of the totally free blocks will be deal -
located with the segment manager.
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OverheadPercent is the (approximated) maximum size overhead (1-20%) of the allocator: (memory usable for nodes/ total memory
allocated from the segment manager)

cached_adapti ve_pool public construct/copy/destruct

6.

cached_adapti ve_pool (segnent _manager * segnent_mngr);

Constructor from a segment manager. If not present, constructs a node pool. Increments the reference count of the associated
node pool. Can throw boost : : i nt er process: : bad_al | oc

cached_adapti ve_pool (const cached_adapti ve_pool & other);
Copy constructor from other cached_adapt i ve_pool . Incrementsthe reference count of the associated node pool. Never throws

t enpl at e<t ypenane T2>
cached_adapti ve_pool (const cached_adapti ve_pool < T2, Segnent Manager, NodesPer Bl ock, MaxFreeBO
| ocks, OverheadPercent > & other);

Copy constructor from related cached_adapt i ve_pool . If not present, constructs a node pool. Increments the reference count
of the associated node pool. Can throw boost : : i nt er process: : bad_al | oc

tenpl at e<typenane T2, typenane Segnment Manager?2, std::size_ t N2,
std::size_t F2, unsigned char OP2>
cached_adapti ve_pool &
oper at or =(const cached_adaptive_pool < T2, Segnent Manager2, N2, F2, OP2 > &);

Not assignable from related cached_adapt i ve_pool

cached_adapti ve_pool & operator=(const cached_adaptive_pool &);
Not assignable from other cached_adapt i ve_pool

~cached_adapti ve_pool ();

Destructor, removes node_pool_t from memory if its reference count reaches to zero. Never throws

cached_adapti ve_pool public member functions

4.

node_pool _t * get_node_pool () const;
Returns a pointer to the node pool. Never throws

segnent _nanager * get_segnent _nanager () const;
Returns the segment manager. Never throws

size_type max_size() const;
Returns the number of elements that could be allocated. Never throws

poi nter allocate(size_type count, cvoid pointer hint = 0);
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Allocate memory for an array of count elements. Throwsboost : : i nt er process: : bad_al | oc if thereis no enough memory
voi d deal | ocate(const pointer & ptr, size_type count);
Deallocate allocated memory. Never throws
voi d deal | ocate_free_bl ocks();
Deallocates all free blocks of the pool
poi nter address(reference value) const;
Returns address of mutable object. Never throws
const _poi nter address(const_reference val ue) const;
Returns address of non mutable object. Never throws
voi d construct(const pointer & ptr, const_reference v);
Copy construct an object. Throws if T's copy constructor throws
voi d destroy(const pointer & ptr);
Destroys object. Throws if object's destructor throws
size_type size(const pointer & p) const;

Returns maximum the number of objectsthe previously allocated memory pointed by p can hold. Thissize only worksfor memory
allocated with alocate, allocation_command and allocate_many.

2 std:: pair< pointer, bool >

al | ocati on_conmand(boost: :interprocess::allocation_type comand,
size_type limt_size, size_type preferred_size,
size_type & received_size, const pointer & reuse = 0);

voi d all ocate_nany(size_type el emsize, size_type numelenents,
mul tiallocation_chain & chain);

Allocatesmany elementsof sizeelem_sizein acontiguous block of memory. The minimum number to beallocated ismin_elements,
the preferred and maximum number is preferred_elements. The number of actually allocated elementsis will be assigned to re-
ceived_size. The elements must be deallocated with deallocate(...)

14 . . . . .
voi d al |l ocate_many(const size_type el em si zes, size_type n_el enents,

nmul tiall ocation_chain & chain);
Allocatesn_elements elements, each one of size elem_sizeg[i]in acontiguous block of memory. The elements must be deallocated

voi d deal | ocate_many(nultiallocation_chain & chain);
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Allocatesmany elementsof sizeelem_sizeinacontiguous block of memory. The minimum number to beallocated ismin_elements,
the preferred and maximum number is preferred_elements. The number of actually allocated elementsis will be assigned to re-
ceived_size. The elements must be deallocated with deallocate(...)

poi nter allocate_one();

Allocates just one object. Memory alocated with this function must be deallocated only with deallocate one(). Throws
boost : :interprocess:: bad_al | oc if thereisno enough memory

17.

19

mul tial l ocati on_chain allocate_individual (size_type numel enents);

Allocates many elements of size == 1 in a contiguous block of memory. The minimum number to be allocated is min_elements,
the preferred and maximum number is preferred_elements. The number of actually allocated elementsis will be assigned to re-
ceived_size. Memory allocated with this function must be deall ocated only with deallocate_one().

voi d deal | ocate_one(const pointer & p);

Deallocates memory previoudly allocated with alocate_one(). You should never usedeallocate_oneto deall ocate memory allocated
with other functions different from allocate_one(). Never throws

voi d deal | ocate_individual (rmultiallocation_chain & chain);

Allocates many elements of size == 1 in a contiguous block of memory. The minimum number to be allocated is min_elements,
the preferred and maximum number is preferred_elements. The number of actually alocated elementsis will be assigned to re-
ceived_size. Memory allocated with this function must be deall ocated only with deallocate_one().

voi d set _max_cached_nodes(si ze_type newrax) ;

Sets the new max cached nodes value. This can provoke deallocations if "newmax" is less than current cached nodes. Never
throws

size_type get_max_cached_nodes() const;

Returns the max cached nodes parameter. Never throws

cached_adapti ve_pool friend functions

1

friend void swap(self_t & allocl, self_t & alloc2);

Swaps alocators. Does not throw. If each allocator is placed in a different memory segment, the result is undefined.
Swaps alocators. Does not throw. If each allocator is placed in a different memory segment, the result is undefined.

Swaps allocators. Does not throw. If each allocator is placed in a different shared memory segments, the result is undefined.

Class template cached_node_allocator

boost::interprocess::cached_node_allocator
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Synopsis

/'l 1In header: <boost/interprocess/interprocess_fwd. hpp>

tenpl at e<typenane T, typenane Segnent Manager, std::size_t NodesPerBl ock = 64>
cl ass cached_node_al | ocator {
publi c:
/'l construct/copy/ destruct
cached_node_al | ocat or (segnent _manager *);
cached_node_al | ocat or (const cached_node_al | ocator &);
t enpl at e<t ypenane T2>
cached_node_al | ocat or (const cached_node_al | ocator< T2, Segnment Manager, NodesPerBl ock > &);
tenpl at e<typenane T2, typenane Segnment Manager?2, std::size_t N2>
cached_node_al | ocator &
oper at or =(const cached_node_al | ocator< T2, Segnment Manager2, N2 > &);
cached_node_al | ocator & operator=(const cached_node_al |l ocator &);
~cached_node_al | ocator ();

/1 public nmenber functions

node_pool _t * get_node_pool () const;

segnment _nmanager * get_segnent_nmnager () const;

size_type nax_size() const;

poi nter allocate(size_type, cvoid_pointer = 0);

voi d deal | ocate(const pointer & size_type);

voi d deal | ocate_free_bl ocks();

poi nter address(reference) const;

const _poi nter address(const_reference) const;

voi d construct(const pointer & const_reference);

voi d destroy(const pointer &);

size_type size(const pointer & const;

std::pair< pointer, bool >

al l ocati on_conmand(boost::interprocess::allocation_type, size_type,
size_type, size_type & const pointer & = 0);

voi d all ocate_many(size_type, size_type, nultiallocation_chain &) ;

voi d all ocate_many(const size type *, size_type, multiallocation_chain &) ;

voi d deal | ocate_nmany(mrultiallocation_chain &);

poi nter allocate_one();

nmul tiall ocation_chain allocate_individual (size_type);

voi d deal | ocate_one(const pointer &);

voi d deal | ocat e_i ndi vi dual (rmul ti al | ocati on_chain);

voi d set _max_cached_nodes(si ze_type);

size_type get _max_cached_nodes() const;

/1 friend functions
friend void swap(self_t & self_t &;

I

Description

cached_node_al | ocat or public construct/copy/destruct
cached_node_al | ocat or (segnent _nmanager * segnment_rmmgr);

Constructor from a segment manager. If not present, constructs a node pool. Increments the reference count of the associated
node pool. Can throw boost : : i nt er process: : bad_al | oc

cached_node_al | ocat or (const cached_node_al | ocator & other);

Copy constructor from other cached_node_al | ocat or . Increments the reference count of the associated node pool. Never
throws
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t enpl at e<t ypenane T2>
cached_node_al | ocat or (const cached_node_al | ocator< T2, Segnent Manager, NodesPerBl ock > &
ot her);

Copy constructor fromrelated cached_node_al | ocat or . If not present, constructs anode pool. Increments the reference count
of the associated node pool. Can throw boost : : i nt er process: : bad_al | oc

t enpl at e<typenane T2, typenanme Segnent Manager?2, std::size_t N2>
cached_node_al | ocator &
oper at or =(const cached_node_al | ocator< T2, Segment Manager2, N2 > &);

Not assignable from related cached_node_al | ocat or

. cached_node_al | ocator & operator=(const cached _node_all ocator &);
Not assignable from other cached_node_al | ocat or

6.

~cached_node_al | ocator ();

Destructor, removes node_pool_t from memory if its reference count reaches to zero. Never throws

cached_node_al | ocat or public member functions
node_pool _t * get_node_pool () const;
Returns a pointer to the node pool. Never throws
segment _manager * get_segnment _manager () const;
Returns the segment manager. Never throws
size_type max_size() const;
Returns the number of elements that could be allocated. Never throws
poi nter allocate(size_type count, cvoid_pointer hint = 0);
Allocate memory for an array of count elements. Throwsboost : : i nt er process: : bad_al | oc if thereis no enough memory
voi d deal | ocate(const pointer & ptr, size_type count);
Deallocate allocated memory. Never throws
voi d deal | ocate_free_bl ocks();
Deallocates all free blocks of the pool
poi nter address(reference value) const;

Returns address of mutable object. Never throws
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const _poi nter address(const_reference val ue) const;
Returns address of non mutable object. Never throws

voi d construct(const pointer & ptr, const_reference v);
Default construct an object. Throwsif T's default constructor throws

voi d destroy(const pointer & ptr);
Destroys object. Throws if object’s destructor throws

size_type size(const pointer & p) const;

Returns maximum the number of objectsthe previously allocated memory pointed by p can hold. Thissize only worksfor memory
allocated with alocate, allocation_command and allocate_many.

std:: pair< pointer, bool >

al | ocati on_conmmand( boost: :interprocess::allocation_type command,
size type limt_size, size_ type preferred_size,
size_type & received_size, const pointer & reuse = 0);

voi d all ocate_many(size_type el emsize, size_type numelenents,
nmul tiall ocation_chain & chain);

Allocatesmany elementsof sizeelem_sizeinacontiguous block of memory. The minimum number to beallocated ismin_elements,
the preferred and maximum number is preferred_elements. The number of actually alocated elementsis will be assigned to re-
ceived_size. The elements must be deallocated with deallocate(...)

4 void al |l ocate_nany(const size_type * el emsizes, size_type n_elenents,

mul tiall ocation_chain & chain);

Allocatesn_elements elements, each one of sizeelem_sizeg[i]in acontiguous block of memory. The elements must be deallocated

voi d deal |l ocate_nmany(multiallocation_chain & chain);

Allocatesmany elementsof sizeelem_sizeinacontiguous block of memory. The minimum number to beallocated ismin_elements,
the preferred and maximum number is preferred_elements. The number of actually allocated elementsis will be assigned to re-
ceived_size. The elements must be deallocated with deallocate(...)

16 poi nter allocate_one();

Allocates just one object. Memory allocated with this function must be deallocated only with deallocate one(). Throws
boost : :interprocess:: bad_al | oc if thereisno enough memory

e nmul tial l ocation_chain allocate_individual (size_type numel enents);

Allocates many elements of size == 1 in a contiguous block of memory. The minimum number to be allocated is min_elements,
the preferred and maximum number is preferred_elements. The number of actually allocated elementsis will be assigned to re-
ceived_size. Memory allocated with this function must be deall ocated only with deallocate_one().
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voi d deal | ocate_one(const pointer & p);

Deallocates memory previoudly allocated with allocate_one(). You should never use deallocate_oneto deall ocate memory all ocated
with other functions different from allocate_one(). Never throws

voi d deal | ocate_individual (nultiallocation_chainit);

Allocates many elements of size == 1in a contiguous block of memory. The minimum number to be allocated is min_elements,
the preferred and maximum number is preferred_elements. The number of actually allocated elementsis will be assigned to re-
ceived_size. Memory allocated with this function must be deallocated only with deallocate_one().

voi d set _nmax_cached_nodes(si ze_type newrax) ;

Sets the new max cached nodes value. This can provoke deallocations if "newmax" is less than current cached nodes. Never
throws

size_type get _max_cached_nodes() const;

Returns the max cached nodes parameter. Never throws

cached_node_al | ocat or friend functions
friend void swap(self_t & allocl, self_t & alloc2);

Swaps allocators. Does not throw. If each allocator is placed in a different memory segment, the result is undefined.
Swaps alocators. Does not throw. If each allocator is placed in a different memory segment, the result is undefined.

Swaps allocators. Does not throw. If each allocator is placed in a different shared memory segments, the result is undefined.

Class template flat_map_index

boost::interprocess::flat_map_index
Synopsis

/1 1 n header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<t ypenane | ndexConfi g>
class flat_map_index : public boost::container::flat_map< MapConfig > {
public:

/1 construct/copy/destruct

flat_map_i ndex(segnment manager base *);

/1 public menber functions

voi d reserve(typenanme segnent_manager _base: :size_type);
void shrink to fit();

Description

Index type based in flat_map. Just derives from flat_map and defines the interface needed by managed memory segments.
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flat_map_i ndex public construct/copy/destruct

L fl at _map_i ndex(segnent _nanager _base * segnent _mgr) ;

Constructor. Takes a pointer to the segment manager. Can throw.
flat _map_i ndex public member functions

1. . s .
voi d reserve(typenane segnment_nanager _base: :size_type n);

This reserves memory to optimize the insertion of n elements in the index.

2. void shrink _to fit();

Thisfrees al unnecessary memory.

Class template intrusive_ptr

boost::interprocess::intrusive_ptr
Synopsis

/'l In header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<typenane T, typenane Voi dPoi nter>
class intrusive_ptr {
public:
/'l construct/copy/ destruct
intrusive_ptr();
i ntrusive_ptr(const pointer & bool = true);
intrusive_ptr(intrusive_ptr const &);
tenpl at e<typenane U> intrusive_ptr(intrusive_ptr< U, VP > const &);
intrusive_ptr & operator=(intrusive_ptr const &);
t enpl at e<t ypenane U>
intrusive_ptr & operator=(intrusive_ptr< U VP > const &);
intrusive_ptr & operator=(pointer);
~intrusive_ptr();

/1 public nmenber functions

pointer & get();

const pointer & get() const;

T & operator*() const;

const pointer & operator->() const;

poi nter & operator->();

oper ator unspecified_bool type() const;
bool operator!() const;

void swap(intrusive_ptr &);

Description

The intrusive_ptr class template stores a pointer to an object with an embedded reference count. intrusive ptr is parameterized on
T (the type of the object pointed to) and VVoidPointer(avoid pointer type that defines the type of pointer that intrusive ptr will store).
intrusive_ptr<T, void *> defines a class with a T* member whereas intrusive_ptr<T, offset_ptr<void> > defines a class with a off-
set_ptr<T> member. Relies on unqualified calls to:

void intrusive_ptr_add_ref(T * p); void intrusive_ptr_release(T * p);
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with (p!=0)
The object isresponsible for destroying itself.

i ntrusive_ptr public construct/copy/destruct
intrusive_ptr();
Constructor. Initializesinternal pointer to 0. Does not throw
i ntrusive_ptr(const pointer & p, bool add_ref = true);

Constructor. Copies pointer and if "p" isnot zero and "add_ref" istrue callsintrusive ptr_add ref(to_raw_pointer(p)). Does not
throw

intrusive ptr(intrusive _ptr const & rhs);
Copy constructor. Copiestheinternal pointer andif "p" isnot zero callsintrusive ptr_add ref(to_raw_pointer(p)). Does not throw
t enpl at e<t ypename U> intrusive_ptr(intrusive_ptr< U VP > const & rhs);

Constructor from related. Copies the interna pointer and if "p" is not zero callsintrusive_ptr_add_ref(to_raw_pointer(p)). Does
not throw

intrusive_ptr & operator=(intrusive_ptr const & rhs);
Assignment operator. Equivalent to intrusive_ptr(r).swap(*this). Does not throw

t enpl at e<t ypenane U>
intrusive_ptr & operator=(intrusive_ptr< U, VP > const & rhs);

Assignment from related. Equivalent to intrusive_ptr(r).swap(*this). Does not throw
intrusive_ptr & operator=(pointer rhs);

Assignment from pointer. Equivalent to intrusive_ptr(r).swap(* this). Does not throw
~intrusive_ptr();

Destructor. If internal pointer isnot 0, callsintrusive ptr_release(to_raw_pointer(m_ptr)). Does not throw

i ntrusive_ptr public member functions
pointer & get();
Returns areference to the internal pointer. Does not throw
const pointer & get() const;

Returns areference to the internal pointer. Does not throw
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T & operator*() const;
Returns * get(). Does not throw

const pointer & operator->() const;
Returns * get(). Does not throw

poi nter & operator->();
Returns get(). Does not throw

oper ator unspecified_bool _type() const;
Conversion to boolean. Does not throw

bool operator!() const;
Not operator. Does not throw

voi d swap(intrusive_ptr & rhs);

Exchanges the contents of the two smart pointers. Does not throw

Class template iset_index

boost::interprocess::iset_index
Synopsis

/'l 1In header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<t ypenane | ndexConfi g>
class iset_index : public iset_index_aux::index_t< MapConfig > {
publi c:

/'l construct/copy/ destruct

i set _i ndex(typenane MapConfi g:: segnment _nanager _base *);

/1 public nmenber functions

voi d reserve(typenane MapConfi g:: segnent _nmanager _base: : si ze_type);

void shrink_to_fit();

iterator find(const intrusive_conpare_key_type &);

const _iterator find(const intrusive_conpare_key type & const;
std::pair< iterator, bool >

i nsert_check(const intrusive_conpare_key type & insert_conmit_data &) ;

Description

Index type based in boost::intrusive::set. Just derives from boost::intrusive::set and defines the interface needed by managed memory
segments
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i set _i ndex public construct/copy/destruct
i set _i ndex(typenane MapConfi g:: segnment _nanager _base *);

Constructor. Takes a pointer to the segment manager. Can throw

i set _i ndex public member functions

L voi d reserve(typenane MapConfi g:: segnent _nmanager _base: : si ze_type);
This reserves memory to optimize the insertion of n elementsin the index
2. . . . .
void shrink to fit();
This frees all unnecessary memory.
3.

iterator find(const intrusive_conpare_key_ type & key);
const_iterator find(const intrusive_conpare_key_type & key) const;

std::pair< iterator, bool >
i nsert_check(const intrusive_conpare_key_type & key,
insert_comit_data & commt_data);

Class template iunordered_set_index

boost::interprocess::iunordered set index
Synopsis

/1 I'n header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<t ypenane | ndexConfi g>
cl ass iunordered_set _index : private iunordered_set_index_aux::allocator_hol der< MapConfig >,
public iunordered_set_index_aux::index_t< MapConfig >
{
public:
/'l construct/copy/ destruct
i unor der ed_set _i ndex( segnent _manager _base *);
~i unor dered_set _i ndex() ;

/1 public menber functions

voi d reserve(size_type);

void shrink_to_fit();

iterator find(const intrusive_conpare_key type &) ;

const _iterator find(const intrusive_conpare_key type &) const;
std::pair< iterator, bool >

i nsert_check(const intrusive_conpare_key type & insert_conmit_data &) ;
iterator insert_conmit(value_type & insert_conmit_data &);
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Description

Index type based in boost::intrusive::set. Just derivesfrom boost::intrusive::set and defines the interface needed by managed memory
segments

i unor der ed_set _i ndex public construct/copy/destruct
i unor der ed_set _i ndex(segnent _manager _base * mngr) ;
Constructor. Takes a pointer to the segment manager. Can throw

~i unor dered_set _i ndex() ;

i unor der ed_set _i ndex public member functions

1. . .
void reserve(size_type new_n);

This reserves memory to optimize the insertion of n elementsin the index
2.

void shrink to fit();

Thistriesto free unused memory previously allocated.

3. iterator find(const intrusive_conpare_key type & key);
4, . . . . )
const _iterator find(const intrusive_conpare_key_type & key) const;
5. . .
std::pair< iterator, bool >
i nsert_check(const intrusive_conpare_key_type & key,
insert_comit_data & commit_data);
6.

iterator insert_conmit(value_type & val, insert_conmt_data & conmt_data);

Class template map_index

boost::interprocess::map_index
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Synopsis

/'l 1In header: <boost/interprocess/interprocess_fwd. hpp>
t enpl at e<t ypenane | ndexConfi g>
class map_i ndex : public boost::container:: map< MapConfig > {
publi c:
/'l construct/copy/ destruct
nmap_i ndex( segnent _nanager _base *);
/1 public nmenber functions

voi d reserve(typenane segnment_nanager _base: :size_type);
void shrink_to_fit();

Description

Index type based in boost::interprocess::map. Just derivesfrom boost::interprocess::map and defines the interface needed by managed
memory segments

map_i ndex public construct/copy/destruct
map_i ndex( segnent _manager _base * segment _mgr) ;

Constructor. Takes a pointer to the segment manager. Can throw
map_i ndex public member functions

1 - e .
voi d reserve(typenane segnent _manager _base: :size_type);

This reserves memory to optimize the insertion of n elementsin the index
2. . . . _
void shrink_to_fit();

Thistriesto free previously allocate unused memory.

Class template message_queue_t

boost::interprocess::message_queue t
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Synopsis

/'l 1In header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<t ypenane Voi dPoi nt er >
cl ass nessage_queue_t {
publi c:
/'l construct/copy/ destruct
nessage_queue_t (create_only_t, const char *, size_type, size_type,
const perm ssions & = perm ssions());
message_queue_t (open_or _create_t, const char *, size_type, size_type,
const perm ssions & = perm ssions());
nessage_queue_t (open_only_t, const char *);
~message_queue_t () ;

/1 public nmenber functions
voi d send(const void *, size_type, unsigned int);
bool try_send(const void *, size_type, unsigned int);
bool tined_send(const void *, size_type, unsigned int,
const boost: :posix_time::ptime &) ;
void receive(void *, size_type, size_type & unsigned int &);
bool try receive(void *, size_type, size_type & wunsigned int &);
bool tined_receive(void *, size_type, size_type & unsigned int &,
const boost::posix_tinme::ptime &);
size_type get_max_nsg() const;
size_type get _max_nsg_si ze() const;
size_type get_numnsg() const;

/1 public static functions
static bool renove(const char *);

I

Description
A class that allows sending messages between processes.

nessage_queue_t public construct/copy/destruct

nessage_queue_t (create_only_t create_only, const char * nane,
size_type max_num nsg, Size_type max_nsg_si ze,
const perm ssions & perm = perm ssions());

Creates a process shared message queue with name "name". For this message queue, the maximum number of messages will be
"max_num_msg" and the maximum message size will be "max_msg_size". Throws on error and if the queue was previously
created.

nmessage_queue_t (open_or _create_t open_or_create, const char * nane,
Ssize_type max_num msg, Size_type nmax_nsg_si ze,
const perm ssions & perm = perm ssions());

Opens or creates a process shared message queue with name "name". If the queue is created, the maximum number of messages

will be "max_num_msg" and the maximum message size will be "max_msg_size". If queue was previously created the queue
will be opened and "max_num_msg" and "max_msg_size" parameters are ignored. Throws on error.

nessage_queue_t (open_only_t open_only, const char * nane);

Opens a previously created process shared message queue with name "name”. If the queue was not previously created or there
are no free resources, throws an error.
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~message_queue_t () ;

Destroys *this and indicates that the calling process is finished using the resource. All opened message queues are still valid after
destruction. The destructor function will deallocate any system resources allocated by the system for use by this process for this
resource. The resource can still be opened again calling the open constructor overload. To erase the message queue from the
system use remove().

message_queue_t public member functions
voi d send(const void * buffer, size_ type buffer_size, unsigned int priority);

Sends a message stored in buffer "buffer" with size "buffer_size" in the message queue with priority "priority”. If the message
gueue is full the sender is blocked. Throws interprocess_error on error.

bool try_send(const void * buffer, size_type buffer_size,
unsigned int priority);

Sendsamessage stored in buffer "buffer”" with size"buffer_size" through the message queue with priority "priority”. If the message
queueisfull the sender is not blocked and returns fal se, otherwise returns true. Throws interprocess_error on error.

bool tinmed_send(const void * buffer, size type buffer_size,
unsigned int priority,
const boost::posix_time::ptime & abs_tinme);

Sends a message stored in buffer "buffer" with size "buffer_size" in the message queue with priority "priority”. If the message
gueue is full the sender retries until time "abs _time" is reached. Returns true if the message has been successfully sent. Returns
falseif timeout is reached. Throws interprocess_error on error.

voi d receive(void * buffer, size_type buffer_size, size_type & recvd_size,
unsigned int & priority);

Receives a message from the message queue. The messageis stored in buffer "buffer”, which has size "buffer_size". The received
message has size "recvd_size" and priority "priority". If the message queue is empty the receiver is blocked. Throws interpro-
Cess_error on error.

bool try_receive(void * buffer, size_type buffer_size, size_type & recvd_size,
unsigned int & priority);

Receives a message from the message queue. The messageis stored in buffer "buffer”, which has size "buffer_size". Thereceived
message has size "recvd_size" and priority "priority”. If the message queue is empty the receiver is not blocked and returnsfalse,
otherwise returns true. Throws interprocess_error on error.

bool tined_receive(void * buffer, size_type buffer_size,
size_type & recvd_size, unsigned int & priority,
const boost::posix_tinme::ptime & abs_tine);

Receives a message from the message queue. The messageis stored in buffer "buffer”, which hassize "buffer_size". The received
message has size "recvd_size" and priority "priority”. If the message queue is empty the receiver retries until time "abs_time" is
reached. Returns true if the message has been successfully sent. Returns false if timeout is reached. Throws interprocess _error
on error.

size_type get_max_nsg() const;
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Returns the maximum number of messages allowed by the queue. The message queue must be opened or created previoudly.
Otherwise, returns 0. Never throws

size_type get_max_nsg_si ze() const;

Returnsthe maximum size of message allowed by the queue. The message queue must be opened or created previously. Otherwise,
returns 0. Never throws

size_type get_numnsg() const;

Returns the number of messages currently stored. Never throws

message_queue_t public static functions

static bool renove(const char * nane)
Removes the message queue from the system. Returns false on error. Never throws

Class template node_allocator

boost::interprocess::node_allocator
Synopsis

/1 I'n header: <boost/interprocess/interprocess_fwd. hpp>

tenpl at e<typenane T, typenanme Segnent Manager, std::size_t NodesPerBl ock = 64>
cl ass node_al | ocator {

b

Class template null_index

boost::interprocess::null_index
Synopsis

/'l In header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<t ypenane | ndexConfi g>
class null _index {
public:
/1 construct/copy/ destruct
nul | _i ndex(segnent _nmanager _base *);

/1 public nmenber functions
const _iterator begin() const;
iterator begin();

const _iterator end() const;
iterator end();

b

Description

Null index type used to save compilation time when named indexes are not needed.
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nul | _i ndex public construct/copy/destruct

1

nul | _i ndex(segnent _nmanager _base *);

Empty constructor.

nul I _i ndex public member functions
const _iterator begin() const;
begin() isequal to end()
iterator begin();
begin() is equal to end()
3. const _iterator end() const;
begin() isequal to end()
iterator end();

begin() isequal to end()

Class template offset_ptr

boost::interprocess::offset_ptr
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Synopsis

/1

tenpl at e<typenane T,

cl

I n header: <boost/interprocess/interprocess_fwd. hpp>

typenane Offset Type = std::size_t,
std::size_t Alignment = offset_type_alignnent>

ass of fset_ptr {

public:

/'l construct/copy/ destruct
of fset_ptr();
of fset _ptr(pointer);

tenpl at e<typenane T> offset _ptr (T *,

of fset _ptr(const offset_ptr &
t enpl at e<t ypenane T2>
of fset _ptr(const offset_ptr<
t enpl at e<t ypenane T2, typenane
of fset _ptr(const offset_ptr<
t enpl at e<t ypenane T2, typenane
of fset _ptr(const offset_ptr<
t enpl at e<t ypenane T2, typenane
of fset _ptr(const offset_ptr<
t enpl at e<t ypenane T2, typenane
of fset _ptr(const offset_ptr<

T2,
P2,
T2,
P2,
T2,
P2,
T2,
P2,
T2,

of fset _ptr & operator=(pointer);
of fset _ptr & operator=(const offset_ptr &);

t enpl at e<t ypenane T2>
of fset_ptr &

Di fferenceType,

typenane DifferenceType = std::ptrdiff_t,

unspecified = 0);

O fset Type, O fsetAlignment > &);

typenane @2, std::size_t A2>

P2, @2, A2 > &,

unspeci fi ed);

typenane @2, std::size_t A2>

P2, @2, A2 > &,

unspeci fi ed);

typenane @2, std::size_t A2>

P2, @2, A2 > &,

unspeci fi ed);

typenane @2, std::size_t A2>

P2, @&, A2 > &,

operator=(const offset_ptr< T2, DifferenceType,

/1 public nmenber functions

poi nter get() const;

of fset _type get_offset() const;
poi nter operator->() const;

ref erence operator*() const;

reference operator[](difference_type) const;
of fset _ptr & operator+=(difference_type);
of fset _ptr & operator-=(difference_type);

of fset _ptr & operator++(void);
of fset _ptr operator++(int);
of fset _ptr & operator--(void);
of fset _ptr operator--(int);

oper ator unspecified_bool type() const;

bool operator!() const;

/1 public static functions

static offset_ptr pointer_to(reference);

/1 friend functions

friend of fset_ptr operator+(difference_type,
friend of fset_ptr operator+(offset_ptr,
friend offset_ptr operator-(offset_ptr,
friend of fset_ptr operator-(difference_type,

unspeci fi ed);

O fset Type, OFfsetAlignment > &);

of fset_ptr);
di fference_type);
di fference_type);
of fset_ptr);

friend difference_type operator-(const offset_ptr & const offset_ptr &) ;

Description

A smart pointer that stores the offset between between the pointer and the the object it points. This allows offset alows special
properties, since the pointer isindependent from the address address of the pointeg, if the pointer and the pointee are still separated
by the same offset. This feature converts offset_ptr in a smart pointer that can be placed in shared memory and memory mapped

files mapped in different addresses in every process.
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of f set _ptr public construct/copy/destruct
of fset _ptr();
Default constructor (null pointer). Never throws.
of fset _ptr(pointer ptr);
Constructor from raw pointer (allows"0" pointer conversion). Never throws.
tenpl at e<typenane T> offset _ptr(T * ptr, unspecified = 0);
Constructor from other pointer. Never throws.
of fset _ptr(const offset_ptr & ptr);
Constructor from other of f set _pt r Never throws.

t enpl at e<t ypenane T2>
of fset _ptr(const offset_ptr< T2, DifferenceType, O fsetType, O fsetAlignment > & ptr);

Constructor from other of f set _pt r. If pointers of pointee types are convertible, offset_ptrswill be convertibles. Never throws.

6. tenpl at e<typenane T2, typenane P2, typename 2, std::size_t A2>
of fset _ptr(const offset_ptr< T2, P2, O2, A2 > & r, unspecified);
Emulates static_cast operator. Never throws.
£ tenpl at e<typenane T2, typenane P2, typename 2, std::size_ t A2>
of fset _ptr(const offset_ptr< T2, P2, 2, A2 > & r, unspecified);
Emulates const_cast operator. Never throws.
8. tenpl at e<typenane T2, typenane P2, typename 2, std::size_t A2>
of fset _ptr(const offset_ptr< T2, P2, 2, A2 > & r, unspecified);
Emulates dynamic_cast operator. Never throws.
tenpl at e<typenane T2, typenane P2, typename 2, std::size_ t A2>
of fset _ptr(const offset_ptr< T2, P2, O2, A2 > & r, unspecified);
Emulates reinterpret_cast operator. Never throws.
10

of fset _ptr & operator=(pointer from;
Assignment from pointer (saves extra conversion). Never throws.
of fset _ptr & operator=(const offset_ptr & ptr);

Assignment from other of f set _pt r . Never throws.
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t enpl at e<t ypenane T2>
of fset _ptr &
operator=(const offset_ptr< T2, DifferenceType, O fsetType, O fsetAlignnent > & ptr);

Assignment from related of f set _pt r. If pointers of pointee types are assignable, offset_ptrs will be assignable. Never throws.

of f set _ptr public member functions
poi nter get() const;
Obtains raw pointer from offset. Never throws.

of fset _type get_offset() const;

poi nter operator->() const;
Pointer-like -> operator. It can return O pointer. Never throws.
ref erence operator*() const;
Dereferencing operator, if itisanull of f set _pt r behavior is undefined. Never throws.
reference operator[](difference_type idx) const;
Indexing operator. Never throws.
of fset _ptr & operator+=(difference_type offset);
of f set _ptr +=difference_type. Never throws.
of fset _ptr & operator-=(difference_type offset);
of f set _ptr -=difference_type. Never throws.
of fset _ptr & operator++(void);

++offset_ptr. Never throws.

©

of fset _ptr operator++(int);
offset_ptr++. Never throws.
of fset _ptr & operator--(void);

<ndash></ndash>
of f set _ptr. Never throws.

of fset _ptr operator--(int);

of fset _ptr
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<ndash></ndash>
. Never throws.

operator unspeci fied_bool _type() const;
safe bool conversion operator. Never throws.
bool operator! () const;

Not operator. Not needed in theory, but improves portability. Never throws

of f set _ptr public static functions
static offset_ptr pointer_to(reference r);

Compatibility with pointer_traits

of fset _ptr friend functions
friend of fset_ptr operator+(difference_type diff, offset_ptr right);

difference _type + of f set _pt r operation

2. friend of fset_ptr operator+(offset_ptr left, difference_type diff);
of f set _ptr + difference_type operation
3. . . . )
friend offset_ptr operator-(offset_ptr left, difference_type diff);
of f set _ptr - diff operation
4. . . . . )
friend of fset_ptr operator-(difference_type diff, offset_ptr right);
of f set _ptr - diff operation
5.

friend difference_type
operator-(const offset_ptr & pt, const offset_ptr & pt2);

of fset_ptr -of fset ptr operation

Class template private_adaptive_pool

boost::interprocess::private_adaptive pool
Synopsis

/1 I'n header: <boost/interprocess/interprocess_fwd. hpp>

tenpl ate<typenane T, typenane Segnent Manager, std::size_t NodesPerBl ock = 64,
std::size_t MaxFreeBlocks = 2, unsigned char Over headPercent = 5>
cl ass private_adaptive_pool {

I
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Class template private_node_allocator

boost::interprocess::private_node_allocator
Synopsis

/'l I'n header: <boost/interprocess/interprocess_fwd. hpp>

tenpl ate<typenane T, typenanme Segnent Manager, std::size_t NodesPerBl ock = 64>
class private_node_all ocator {

I

Class template rbtree_best_fit

boost::interprocess::rbtree_best fit
Synopsis

/1 I'n header: <boost/interprocess/interprocess_fwd. hpp>

tenpl at e<t ypenane MitexFamily, typenane Voi dMutex = of fset_ptr<voi d>,
std::size_t MemAli gnnent = 0>
class rbtree best fit {
public:
/'l construct/copy/ destruct
rbtree_best fit(size_type, size_type);
~rbtree best fit();

/1 public menber functions
void * allocate(size_type);
voi d deal | ocate(void *);
size_type get_size() const;
size_type get_free_nenory() const;
void zero_free_nenory();
voi d grow(size_type);
void shrink to fit();
bool all _nenory_deal | ocated();
bool check_sanity();
t enpl at e<t ypenane T>
std::pair< T *, bool >
al | ocati on_conmand( boost: :interprocess::allocation_type, size_type,
size_type, size_type & T * = 0);
std::pair< void *, bool >
raw_al | ocati on_conmand(boost: :interprocess::allocation_type, size_type,
size_type, size_type & void * = 0, size_type = 1);
size_type size(const void *) const;
void * allocate_aligned(size_type, size_type);

/1 public static functions
static size_type get_min_size(size_type);

Description

This class implements an algorithm that stores the free nodes in ared-black tree to have logarithmic search/insert times.
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rbtree_best _fit public construct/copy/destruct
rbtree_best fit(size_type size, size_type extra_hdr_bytes);

Constructor. "size" is the total size of the managed memory segment, "extra_hdr_bytes" indicates the extra bytes beginning in
the sizeof(rbtree_best_fit) offset that the alocator should not use at al.

~rbtree_best fit();
Destructor.
rbtree_best_fit public member functions
L void * allocate(size_type nbytes);
Allocates bytes, returns O if there is not more memory.
voi d deal | ocate(void * addr);
Deallocates previously alocated bytes.
size_type get_size() const;
Returns the size of the memory segment.
size_type get _free_nenory() const;
Returns the number of free bytes of the segment.
void zero_free_nenory();
Initializes to zero all the memory that's not in use. This function is normally used for security reasons.
voi d grow(size_type extra_size);
Increases managed memory in extra_size bytes more
void shrink_to fit();
Decreases managed memory as much as possible.
bool all _menory_deal | ocated();
Returnstrueif all allocated memory has been deallocated.

bool check_sanity();

Makes an interna sanity check and returns true if success
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t enpl at e<t ypenane T>
std::pair< T *, bool >
al l ocati on_conmand(boost: :interprocess::allocation_type comand,
size_type limt_size, size_type preferred_size,
size_type & received_size, T * reuse_ptr = 0);

std::pair< void *, bool >
raw_al | ocati on_conmmand( boost: :interprocess::allocation_type command,
size_type limt_object, size_type preferred_object,
size_type & received_object, void * reuse_ptr = O,
size_type sizeof _object = 1);
size_type size(const void * ptr) const;
Returns the size of the buffer previously alocated pointed by ptr.

void * allocate_aligned(size_type nbytes, size_type alignnment);

Allocates aligned bytes, returns O if there is not more memory. Alignment must be power of 2

rbtree_best _fit public static functions
static size_type get_m n_size(size_type extra_hdr_bytes);

Obtains the minimum size needed by the algorithm.

Class template scoped_lock

boost::interprocess::scoped_lock
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Synopsis

/'l 1In header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<t ypenane Mt ex>
cl ass scoped_Il ock {
publi c:
/'l construct/copy/ destruct
scoped_|l ock();
explicit scoped_| ock(nmutex_type &) ;
scoped_| ock(nutex_type & defer_lock_type);
scoped_| ock(nutex_type & accept_ownership_type);
scoped_l ock(nutex_type & try_to_|lock_type);
scoped_l ock(nutex_type & const boost::posix_tine::ptine &);
scoped_| ock(scoped_| ock &&);
t enpl at e<t ypenane T>
explicit scoped_| ock(upgradable_|ock< T > && wunspecified = 0);
t enpl at e<t ypenane T>
scoped_| ock(upgradabl e_lock< T > &&, try_to_lock_type, unspecified = 0);
t enpl at e<t ypenane T>
scoped_l ock(upgradabl e_| ock< T > && boost::posix_tine::ptine &,
unspecified = 0);
t enpl at e<t ypenane T>
scoped_l ock(sharable_l ock< T > &&, try_ to_lock type, unspecified = 0);
scoped_| ock & operator=(scoped_| ock &&);
~scoped_| ock();

/1 public nmenber functions

void | ock();

*bool try_lock();

*pbool timed_| ock(const boost::posix_tinme: :ptime &;
*void unl ock();

bool owns() const;

oper ator unspecified_bool type() const;

mut ex_type * nutex() const;

nmutex_type * rel ease();

voi d swap(scoped_| ock< mutex_type > &);

Description

scoped_lock is meant to carry out the tasks for locking, unlocking, try-locking and timed-locking (recursive or not) for the Mutex.
The Mutex need not supply al of thisfunctionality. If the client of scoped_lock<M utex> does not use functionality which the Mutex
does not supply, no harm is done. Mutex ownership transfer is supported through the syntax of move semantics. Ownership transfer
is alowed both by construction and assignment. The scoped_|lock does not support copy semantics. A compile time error results if
copy construction or copy assignment is attempted. Mutex ownership can also be moved from an upgradable lock and sharable lock
via constructor. In thisrole, scoped_lock shares the same functionality as awrite lock.

scoped_| ock public construct/copy/destruct
scoped_| ock();
Effects. Default constructs ascoped_| ock. Postconditions: owns() == false and mutex() == 0.
explicit scoped_| ock(mutex_type & m;

Effects: m.lock(). Postconditions: owns() == true and mutex() == &m. Notes: The constructor will take ownership of the mutex.
If another thread already ownsthe mutex, thisthread will block until the mutex isreleased. Whether or not this constructor handles
recursive locking depends upon the mutex.
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scoped_| ock(nutex_type & m defer_lock_type);

Postconditions: owns() == false, and mutex() == & m. Notes: The constructor will not take ownership of the mutex. Thereis no
effect required on the referenced mutex.

scoped_l ock(nutex_type & m accept_ownership_type)

Postconditions: owns() == true, and mutex() == &m. Notes: The constructor will suppose that the mutex is already locked. There
is no effect required on the referenced mutex.

scoped_l ock(nutex_type & m try to_lock type);

Effects: m.try_lock(). Postconditions. mutex() == &m. owns() == the return value of the m.try_lock() executed within the con-
structor. Notes: The constructor will take ownership of the mutex if it can do so without waiting. Whether or not this constructor
handles recursive locking depends upon the mutex. If the mutex_type does not support try_lock, this constructor will fail at
compiletimeif instantiated, but otherwise have no effect.

scoped_| ock(nutex_type & m const boost::posix_time::ptime & abs_tine);

Effects: m.timed_lock(abs_time). Postconditions: mutex() == &m. owns() == the return value of the m.timed_lock(abs _time)
executed within the constructor. Notes: The constructor will take ownership of the mutex if it can do it until abs _timeisreached.
Whether or not this constructor handles recursive locking depends upon the mutex. If the mutex_type does not support try_lock,
this constructor will fail at compile time if instantiated, but otherwise have no effect.

scoped_| ock(scoped_I| ock && scop)

Postconditions: mutex() == the value scop.mutex() had before the constructor executes. sl.mutex() == 0. owns() == the value of
scop.owns() before the constructor executes. scop.owns(). Notes: If the scop scoped_| ock ownsthe mutex, ownership is moved
to thisscoped_lock with no blocking. If the scop scoped_| ock does not own the mutex, then neither will this scoped_I ock.
Only a moved scoped_| ock's will match this signature. An non-moved scoped_| ock can be moved with the expression:
"boost::move(lock);". This constructor does not alter the state of the mutex, only potentially who ownsit.

t enpl at e<t ypenane T>
explicit scoped_| ock(upgradable_ | ock< T > && upgr, unspecified = 0);

Effects: If upgr.owns() then callsunlock _upgradable and_lock() onthe referenced mutex. upgr.release() iscalled. Postconditions:
mutex() == the value upgr.mutex() had before the construction. upgr.mutex() == 0. owns() == upgr.owns() before the construction.
upgr.owns() == false after the construction. Notes: If upgr islocked, this constructor will lock thisscoped_| ock whileunlocking
upgr. If upgr is unlocked, then thisscoped_I ock will be unlocked aswell. Only amoved upgr adabl e_| ock'swill match this
signature. An non-moved upgr adabl e_| ock can be moved with the expression: "boost::move(lock);" This constructor may
block if other threadshold ashar abl e_| ock onthismutex (shar abl e_I| ock'scan shareownershipwithanupgr adabl e_| ock).

t enpl at e<t ypenane T>
scoped_| ock(upgradabl e_| ock< T > &% upgr, try_to_l ock _type, unspecified = 0);

Effects: If upgr.owns() then calls try_unlock _upgradable and_lock() on the referenced mutex: a)if try unlock upgrad-
able_and_lock() returns true then mutex() obtains the value from upgr.release() and owns() is set to true. b)if try_unlock_upgrad-
able_and_lock() returnsfalse then upgr isunaffected and thisscoped_| ock construction as the same effects as adefault construc-
tion. c)Else upgr.owns() isfalse. mutex() obtains the value from upgr.release() and owns() is set to false Notes: This construction
will not block. It will try to obtain mutex ownership from upgr immediately, while changing the lock type from a'read lock" to
a"writelock”. If the "read lock™ isn't held in the first place, the mutex merely changes type to an unlocked "write lock". If the
"read lock" is held, then mutex transfer occurs only if it can do so in a non-blocking manner.
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t enpl at e<t ypenane T>
scoped_| ock(upgradabl e_l ock< T > && upgr
boost::posix_time::ptime & abs_tinme, unspecified = 0)

Effects: If upgr.owns() then callstimed_unlock_upgradable and lock(abs_time) on thereferenced mutex: a)if timed _unlock _up-
gradable_and lock(abs time) returns true then mutex() obtains the value from upgr.release() and owns() is set to true. b)if
timed_unlock_upgradable and lock(abs_time) returns false then upgr is unaffected and this scoped_I| ock construction as the
same effects as a default construction. c)Else upgr.owns() is false. mutex() obtains the value from upgr.release() and owns() is
set to false Notes: This construction will not block. It will try to obtain mutex ownership from upgr immediately, while changing
the lock type from a "read lock" to a "write lock”. If the "read lock" isn't held in the first place, the mutex merely changes type
to an unlocked "write lock". If the "read lock” is held, then mutex transfer occurs only if it can do so in a non-blocking manner.

t enpl at e<t ypenane T>
scoped_l ock(sharabl e_| ock< T > && shar, try_to_ |l ock_type, unspecified = 0)

Effects: If shar.owns() then callstry_unlock_sharable and lock() on the referenced mutex. a)if try_unlock_sharable and lock()
returnstrue then mutex() obtainsthe value from shar.release() and owns() is set to true. b)if try_unlock_sharable and_lock() returns
false then shar isunaffected and thisscoped_I| ock construction hasthe same effects as adefault construction. c)Else shar.owns()
isfalse. mutex() obtains the value from shar.release() and owns() is set to false Notes: This construction will not block. It will try
to obtain mutex ownership from shar immediately, while changing the lock type from a"read lock" to a"write lock". If the "read
lock" isn't held inthefirst place, the mutex merely changestypeto an unlocked "write lock". If the "read lock" isheld, then mutex
transfer occurs only if it can do so in anon-blocking manner.

scoped_| ock & operator=(scoped_| ock && scop)

Effects: If owns() before the call, then unlock() is called on mutex(). *this gets the state of scop and scop gets set to a default
constructed state. Notes: With arecursive mutex it is possible that both this and scop own the same mutex before the assignment.
In this case, thiswill own the mutex after the assignment (and scop will not), but the mutex's lock count will be decremented by
one.

~scoped_| ock()

Effects: if (owns()) mp_mutex->unlock(). Notes: The destructor behavior ensures that the mutex lock is not leaked.

scoped_| ock public member functions

voi d lock();

Effects: If mutex() == 0 or if already locked, throws alock_exception() exception. Callslock() on the referenced mutex. Postcon-
ditions: owns() ==true. Notes: Thescoped_| ock changesfrom a state of not owning the mutex, to owning the mutex, blocking
if necessary.

*bool try_lock()

Effects: If mutex() == 0 or if already locked, throws a lock_exception() exception. Calls try_lock() on the referenced mutex.
Postconditions: owns() == the value returned from mutex()->try_lock(). Notes: The scoped_| ock changes from a state of not
owning the mutex, to owning the mutex, but only if blocking was not required. If the mutex_type does not support try_lock(),
this function will fail at compile time if instantiated, but otherwise have no effect.

*bool tined_| ock(const boost::posix_time: :ptime & abs_tine)

Effects: If mutex() == 0 or if already locked, throws alock _exception() exception. Callstimed lock(abs time) on the referenced
mutex. Postconditions: owns() == the value returned from mutex()-> timed_lock(abs time). Notes. The scoped_I ock changes
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from a state of not owning the mutex, to owning the mutex, but only if it can obtain ownership by the specified time. If the mu-
tex_type does not support timed_|lock (), this function will fail at compile time if instantiated, but otherwise have no effect.

*voi d unl ock();

Effects: If mutex() == 0 or if not locked, throws alock_exception() exception. Calls unlock() on the referenced mutex. Postcon-
ditions: owns() == false. Notes: The scoped_| ock changes from a state of owning the mutex, to not owning the mutex.

bool owns() const;
Effects: Returnstrue if thisscoped_| ock has acquired the referenced mutex.
oper ator unspecified_bool _type() const;
Conversion to bool. Returns owns().
nmut ex_type * nutex() const;
Effects: Returns a pointer to the referenced mutex, or O if there is no mutex to reference.
nmutex_type * rel ease();

Effects: Returns a pointer to the referenced mutex, or 0 if thereis no mutex to reference. Postconditions: mutex() == 0 and owns()
==fase

voi d swap(scoped_| ock< nmutex_type > & other);

Effects: Swaps state with moved lock. Throws: Nothing.

Class template scoped_ptr

boost::interprocess::scoped_ptr
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Synopsis

/'l 1In header: <boost/interprocess/interprocess_fwd. hpp>

tenpl at e<typenane T, typenane Del eter>

cl ass scoped_ptr : private Deleter {

publi c:
/'l construct/copy/ destruct
explicit scoped_ptr(const pointer & = 0, const Deleter & = Deleter());
~scoped_ptr();

/1 public nmenber functions

voi d reset(const pointer & = 0);

voi d reset(const pointer & const Deleter &);
poi nter release();

ref erence operator*() const;

poi nter & operator->();

const pointer & operator->() const;
pointer & get();

const pointer & get() const;

oper at or unspecified_bool type() const;
bool operator!() const;

voi d swap(scoped_ptr &);

Description

scoped_ptr stores apointer to adynamically allocated object. The object pointed to is guaranteed to be del eted, either on destruction
of the scoped_ptr, or via an explicit reset. The user can avoid this deletion using release(). scoped ptr is parameterized on T (the
type of the object pointed to) and Deleter (the functor to be executed to delete the internal pointer). The internal pointer will be of
the same pointer type as typename Deleter::pointer type (that is, if typename Deleter::pointer is offset_ptr<void>, the internal
pointer will be offset_ptr<T>).

scoped_pt r public construct/copy/destruct
explicit scoped_ptr(const pointer & p = 0, const Deleter & d = Deleter());
Constructsascoped_pt r, storing a copy of p(which can be 0) and d. Does not throw.
~scoped_ptr();

If the stored pointer is not O, destroys the object pointed to by the stored pointer. calling the operator() of the stored deleter.
Never throws

scoped_ptr public member functions

1. . .
void reset(const pointer & p = 0);
Deletes the object pointed to by the stored pointer and then stores a copy of p. Never throws
voi d reset (const pointer & p, const Deleter & d);

Deletes the object pointed to by the stored pointer and then stores a copy of p and a copy of d.

poi nter release();
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Assignsinternal pointer as 0 and returns previous pointer. Thiswill avoid deletion on destructor
ref erence operator*() const;
Returns areference to the object pointed to by the stored pointer. Never throws.
poi nter & operator->();
Returns the internal stored pointer. Never throws.
const pointer & operator->() const;
Returns the internal stored pointer. Never throws.
pointer & get();
Returns the stored pointer. Never throws.
const pointer & get() const;
Returns the stored pointer. Never throws.
oper at or unspecified_bool _type() const;
Conversion to bool Never throws
bool operator!() const;
Returnstrue if the stored pointer is 0. Never throws.
voi d swap(scoped_ptr & b);

Exchanges the internal pointer and deleter with other scoped_pt r Never throws.

Class template segment_manager

boost::interprocess::segment_manager
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Synopsis

/'l 1In header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<t ypenane Char Type, typename MenoryAl gorithm
tenpl ate< class | ndexConfig > class |IndexType>

cl ass segnent _manager

public boost::interprocess::segnent_nanager _base< MenoryAl gorithm >
{
public:

/'l construct/copy/ destruct

explicit segnent_nmanager (size_type)

/1 public nmenber functions
tenpl ate<typenane T> std::pair< T *, size_type > find(char_ptr_hol der_t)
t enpl at e<t ypenane T>
std::pair< T *, size_type > find_no_l| ock(char_ptr_hol der _t)
tenpl at e<typenane T> construct_proxy< T >::type construct(char_ptr_hol der_t)
t enpl at e<t ypenane T>
construct _proxy< T >::type find_or_construct(char_ptr_hol der_t)
t enpl at e<t ypenane T>
construct _proxy< T >::type construct(char_ptr_holder_t, std::nothrow_t)
t enpl at e<t ypenane T>
construct _proxy< T >::type
find_or_construct (char_ptr_holder_t, std::nothrowt);
t enpl at e<t ypenane T>
construct _iter_proxy< T >::type construct_it(char_ptr_hol der_t)
t enpl at e<t ypenane T>
construct __iter_proxy< T >::type find_or_construct _it(char_ptr_hol der_t)
t enpl at e<t ypenane T>
construct _iter_proxy< T >::type
construct _it(char_ptr_holder_t, std::nothrow_t)
t enpl at e<t ypenane T>
construct _iter_proxy< T >::type
find_or_construct __it(char_ptr_holder_t, std::nothrow_t)
t enpl at e<t ypenane Func> void atom c_func(Func &)
t enpl at e<t ypenane Func> bool try_atom c_func(Func &)
t enpl at e<t ypenane T> bool destroy(char_ptr_hol der _t)
tenpl at e<typenane T> void destroy_ptr(const T *)
voi d reserve_naned_obj ects(size_type)
voi d reserve_uni que_obj ects(size_type)
void shrink_to_fit_indexes();
size_type get_num named_obj ects()
size_type get_num_ uni que_obj ects()
const _named_i terator naned_begi n() const;
const _naned_iterator naned_end() const;
const _uni que_iterator unique_begin() const;
const _uni que_iterator unique_end() const;
tenpl ate<typenane T> allocator< T >::type get_allocator()
tenpl ate<typenane T> deleter< T >::type get_deleter()

/1 public static functions

tenpl at e<typenane T> static const CharType * get_instance_nane(const T *)
tenpl at e<typenane T> static size_type get_instance_|length(const T *)
tenpl at e<typenane T> static instance_type get_instance_type(const T *)
static size_type get_nmin_size()

I

Description

This object is placed in the beginning of memory segment and implements the allocation (named or anonymous) of portions of the
segment. This object contains two indexes that maintain an association between a name and a portion of the segment.
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Thefirst index contains the mappings for normal named objects using the char type specified in the template parameter.

The second index contains the association for unique instances. The key will be the const char * returned from type_info.name()
function for the unique type to be constructed.

segment_manager<CharType, MemoryAlgorithm, IndexType> inherits publicly from segment_manager_base<M emoryAlgorithm>
and inherits from it many public functions related to anonymous object and raw memory allocation. See segment_manager_base
reference to know about those functions.

segment _nmanager public construct/copy/destruct
explicit segnment_nmanager (size_type segnent_size);

Constructor of the segment manager "size" is the size of the memory segment where the segment manager is being constructed.
Can throw

segnment _manager public member functions

L tenpl ate<typenane T> std::pair< T *, size_type > find(char_ptr_hol der_t nane);

Triesto find a previous named/unique allocation. Returns the address and the object count. On failure the first member of the re-
turned pair isO.

t enpl at e<t ypenane T>
std::pair< T *, size_type > find_no_| ock(char_ptr_hol der_t nane)

Triesto find a previous named/unique allocation. Returns the address and the object count. On failure the first member of the re-
turned pair isO. Thissearch is not mutex-protected! Useit only inside atomic_func() calls, where the internal mutex is guaranteed
to be locked.

t enpl at e<t ypenane T>
construct _proxy< T >::type construct(char_ptr_hol der _t name);

Returns throwing "construct" proxy object

t enpl at e<t ypenane T>
construct_proxy< T >::type find_or_construct (char_ptr_hol der_t nane);

Returns throwing "search or construct" proxy object

t enpl at e<t ypenane T>
construct_proxy< T >::type construct (char_ptr_hol der_t name, std::nothrowt);

Returns no throwing "construct” proxy object

t enpl at e<t ypenane T>
construct _proxy< T >::type
find_or_construct (char_ptr_hol der _t name, std::nothrow_t);

Returns no throwing "search or construct” proxy object

t enpl at e<t ypenane T>
construct _iter_proxy< T >::type construct_it(char_ptr_hol der_t nane);
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Returns throwing "construct from iterators" proxy object.

t enpl at e<t ypenane T>
construct_iter_proxy< T >::type find_or_construct_it(char_ptr_hol der_t name);

Returns throwing "search or construct from iterators' proxy object

9. t enpl at e<t ypenane T>

construct _iter_proxy< T >::type
construct _it(char_ptr_hol der_t nane, std::nothrowt);

Returns no throwing "construct from iterators" proxy object

10 t enpl at e<t ypenane T>

construct _iter_proxy< T >::type
find_or_construct _it(char_ptr_holder_t nanme, std::nothrow_t);

Returns no throwing "search or construct from iterators' proxy object
t enpl at e<t ypenane Func> void atom c_func(Func & f);

Callsobject function blocking recursivei nt er pr ocess_nut ex and guaranteesthat no new named_alloc or destroy will be executed
by any process while executing the object function call

t enpl at e<t ypenane Func> bool try_atom c_func(Func & f);

Triesto callsafunctor guaranteeing that no new construction, search or destruction will be executed by any processwhile executing
the object function call. If the atomic function can't beimmediatelly executed because theinternal mutex isalready locked, returns
false. If the functor throws, this function throws.

t enpl at e<t ypenane T> bool destroy(char_ptr_hol der_t nane);
Destroys a previoudly created named/unique instance. Returns false if the object was not present.
14 . :
tenpl at e<typenane T> void destroy_ptr(const T * p);
Destroys an anonymous, unique or named object using its address

voi d reserve_naned_obj ects(size_type num;

Preallocates needed index resourcesto optimize the creation of "'num" named objectsin the managed memory segment. Can throw
boost : :interprocess:: bad_al | oc if thereisno enough memory.

voi d reserve_uni que_obj ects(size_type num ;

Preallocates needed index resources to optimize the creation of "num" unigue objects in the managed memory segment. Can
throw boost : : i nt er process: : bad_al | oc if thereis no enough memory.

1 void shrink_to fit_indexes();

Calls shrink_to_fit in both named and unique object indexes to try to free unused memory from those indexes.
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si ze_type get _num named_objects();
Returns the number of named objects stored in the segment.
si ze_type get_num uni que_objects();
Returns the number of unique objects stored in the segment.
const _naned_iterator nanmed_begi n() const;
Returns a constant iterator to the beginning of the information about the named allocations performed in this segment manager
const _named_iterator naned_end() const;
Returns a constant iterator to the end of the information about the named allocations performed in this segment manager
const _uni que_iterator unique_begin() const;
Returns a constant iterator to the beginning of the information about the unique allocations performed in this segment manager
3 . . . _
const _uni que_iterator unique_end() const;
Returns a constant iterator to the end of the information about the unique allocations performed in this segment manager
2, . .
tenpl at e<typenane T> allocator< T >::type get_allocator();
Returns an instance of the default allocator for type T initialized that allocates memory from this segment manager.

tenpl ate<typenane T> deleter< T >::type get_deleter();

Returns an instance of the default deleter for type T that will delete an object constructed in this segment manager.
segnment _nanager public static functions

L tenpl at e<typenane T> static const CharType * get_instance_nanme(const T * ptr);
Returns the name of an object created with construct/find_or_construct functions. Does not throw
2. . . . _
tenpl at e<typenane T> static size_type get_instance_length(const T * ptr);
Returns the length of an object created with construct/find_or_construct functions. Does not throw.
3. S . .
tenpl at e<typenane T> static instance_type get_instance_type(const T * ptr);
Returnsis the the name of an object created with construct/find_or_construct functions. Does not throw

static size_type get_nmin_size();

Obtains the minimum size needed by the segment manager
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Class template sharable_lock

boost::interprocess::sharable lock
Synopsis

/'l I'n header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<t ypenane Shar abl eMut ex>

cl ass sharabl e_|l ock {

public:
/1 construct/copy/ destruct
sharabl e_I ock();
explicit sharable_|l ock(nutex_type &)
sharabl e_| ock(mutex_type & defer_|ock_type)
sharabl e_| ock(rmutex_type & accept_ownership_type)
sharabl e_| ock(rmutex_type & try to_lock type)
sharabl e_| ock(nmutex_type & const boost::posix_time::ptine &
shar abl e_| ock(sharabl e_| ock< nutex_type > &&);
tenpl at e<t ypenane T> sharabl e_| ock(upgradabl e_| ock< T > && unspecified = 0)
tenpl at e<t ypenane T> sharabl e_| ock(scoped_| ock< T > && wunspecified = 0)
sharabl e_| ock & operator=(sharabl e_| ock< nutex_type > &&);
~shar abl e_I ock();

/1 public nmenber functions

voi d | ock();

bool try_lock();

bool tined_| ock(const boost::posix_tinme::ptine &
voi d unl ock()

bool owns() const;

oper ator unspecified_bool type() const;

mut ex_type * nutex() const;

nmutex_type * rel ease()

voi d swap(sharabl e_| ock< nutex_type > &)

Description

sharable_lock ismeant to carry out the tasks for sharable-locking (such as read-locking), unlocking, try-sharable-locking and timed-
sharable-locking (recursive or not) for the Mutex. The Mutex need not supply al of thisfunctionality. If the client of sharable_|ock<Mu-
tex> does not use functionality which the Mutex does not supply, no harm is done. Mutex ownership can be shared among shar-
able locks, and a single upgradable lock. sharable lock does not support copy semantics. But sharable lock supports ownership
transfer from an sharable lock, upgradable lock and scoped lock viatransfer lock syntax.

shar abl e_| ock public construct/copy/destruct
sharabl e_I ock();
Effects: Default constructsashar abl e_| ock. Postconditions. owns() == false and mutex() == 0.
explicit sharable_|l ock(nutex_type & m;

Effects: m.lock_sharable(). Postconditions: owns() == true and mutex() == &m. Notes: The constructor will take sharable-own-
ership of the mutex. If another thread already owns the mutex with exclusive ownership (scoped_| ock), this thread will block
until the mutex isreleased. If another thread owns the mutex with sharable or upgradable ownership, then no blocking will occur.
Whether or not this constructor handles recursive locking depends upon the mutex.

3. sharabl e_l ock(nutex_type & m defer_| ock_type)
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Postconditions: owns() == false, and mutex() == & m. Notes: The constructor will not take ownership of the mutex. Thereis no
effect required on the referenced mutex.

sharabl e_| ock(nutex_type & m accept_ownership_type)

Postconditions: owns() == true, and mutex() == &m. Notes: The constructor will suppose that the mutex is already sharable
locked. Thereis no effect required on the referenced mutex.

sharabl e_l ock(nmutex_type & m try_to_ |l ock_type);

Effects: m.try_lock_sharable() Postconditions; mutex() == & m. owns() == thereturn value of the m.try_lock_sharable() executed
within the constructor. Notes: The constructor will take sharable-ownership of the mutex if it can do so without waiting. Whether
or not this constructor handles recursive locking depends upon the mutex. If the mutex_type does not support try_lock_sharable,
this constructor will fail at compile time if instantiated, but otherwise have no effect.

sharabl e_l ock(nutex_type & m const boost::posix_time::ptinme & abs_tine);

Effects: m.timed_lock_sharable(abs time) Postconditions: mutex() == &m. owns() == the return value of the
m.timed_lock_sharable() executed within the constructor. Notes: The constructor will take sharable-ownership of the mutex if it
can do so within the time specified. Whether or not this constructor handles recursive locking depends upon the mutex. If the
mutex_type does not support timed_lock _sharable, this constructor will fail at compile time if instantiated, but otherwise have
no effect.

shar abl e_| ock(sharabl e_| ock< nutex_type > && upgr);

Postconditions: mutex() == upgr.mutex(). owns() == the value of upgr.owns() before the construction. upgr.owns() == false after
the construction. Notes: If the upgr shar abl e_| ock owns the mutex, ownership is moved to this shar abl e_| ock with no
blocking. If the upgr shar abl e_| ock does not own the mutex, then neither will this shar abl e_| ock. Only a moved shar -

abl e_| ock'swill match thissignature. An non-moved shar abl e_| ock can be moved with the expression: "boost::move(lock);".
This constructor does not alter the state of the mutex, only potentially who ownsit.

t enpl at e<t ypenane T>
shar abl e_I ock(upgradabl e_| ock< T > && upgr, unspecified = 0);

Effects: If upgr.owns() then calls unlock _upgradable and lock sharable() on the referenced mutex. Postconditions. mutex() ==
the value upgr.mutex() had before the construction. upgr.mutex() == 0 owns() == the value of upgr.owns() before construction.
upgr.owns() == fal se after the construction. Notes: If upgr islocked, thisconstructor will lock thisshar abl e_| ock whileunlocking
upgr. Only a moved shar abl e_| ock's will match this signature. An non-moved upgr adabl e_| ock can be moved with the
expression: "boost::move(lock);".

t enpl at e<t ypenane T> sharabl e_| ock(scoped_| ock< T > && scop, unspecified = 0);

Effects: If scop.owns() then calls unlock_and_lock_sharable() on the referenced mutex. Postconditions: mutex() == the value
scop.mutex() had before the construction. scop.mutex() == 0 owns() == scop.owns() before the constructor. After the construction,
scop.owns() == false. Notes: If scop islocked, this constructor will transfer the exclusive ownership to a sharable-ownership of
this shar abl e_I| ock. Only a moved scoped_| ock's will match this signature. An non-moved scoped_| ock can be moved
with the expression: "boost::move(lock);".

sharabl e_| ock & operator=(sharabl e_| ock< nmutex_type > && upgr);

Effects: If owns() before the call, then unlock_sharable() is called on mutex(). *this gets the state of upgr and upgr gets set to a
default constructed state. Notes: With arecursive mutex it is possible that both this and upgr own the mutex before the assignment.
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n

In this case, thiswill own the mutex after the assignment (and upgr will not), but the mutex's lock count will be decremented by
one.

~shar abl e_I ock();

Effects: if (owns()) mp_mutex->unlock_sharable(). Notes: The destructor behavior ensures that the mutex lock is not leaked.

shar abl e_I| ock public member functions

voi d lock();

Effects: If mutex() == 0 or already locked, throws alock exception() exception. Callslock sharable() on the referenced mutex.
Postconditions: owns() == true. Notes: Theshar abl e_| ock changesfrom astate of not owning the mutex, to owning the mutex,
blocking if necessary.

bool try_lock();

Effects: If mutex() == 0 or aready locked, throws a lock_exception() exception. Calls try_lock sharable() on the referenced
mutex. Postconditions: owns() == the value returned from mutex()->try_lock_sharable(). Notes: The shar abl e_| ock changes
from a state of not owning the mutex, to owning the mutex, but only if blocking was not required. If the mutex_type does not
support try_lock_sharable(), this function will fail at compile timeif instantiated, but otherwise have no effect.

bool tined_| ock(const boost::posix_tinme::ptine & abs_tine);

Effects: If mutex() == 0 or aready locked, throws a lock_exception() exception. Calls timed lock_sharable(abs time) on the
referenced mutex. Postconditions: owns() == the value returned from mutex()->timed_lock_sharable(elps time). Notes: The
shar abl e_| ock changes from a state of not owning the mutex, to owning the mutex, but only if it can obtain ownership within
the specified time interval. If the mutex_type does not support timed_lock sharable(), this function will fail at compile time if
instantiated, but otherwise have no effect.

voi d unl ock();

Effects: If mutex() == 0 or not locked, throws a lock_exception() exception. Calls unlock_sharable() on the referenced mutex.
Postconditions: owns() == false. Notes: Theshar abl e_| ock changesfrom astate of owning the mutex, to not owning the mutex.

bool owns() const;
Effects: Returnstrue if thisscoped_| ock has acquired the referenced mutex.
oper ator unspecified_bool _type() const;
Conversion to bool. Returns owns().
mut ex_type * nutex() const;
Effects: Returns a pointer to the referenced mutex, or O if there is no mutex to reference.
nmutex_type * rel ease();

Effects. Returns a pointer to the referenced mutex, or 0 if thereis no mutex to reference. Postconditions: mutex() == 0 and owns()
==fase.
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voi d swap(sharabl e_| ock< mutex_type > & other);

Effects. Swaps state with moved lock. Throws: Nothing.

Class template shared_ptr

boost::interprocess::shared_ptr
Synopsis

/'l I'n header: <boost/interprocess/interprocess_fwd. hpp>

tenpl at e<typenane T, typenane Voi dAl | ocator, typenane Del eter>
cl ass shared_ptr {
public:
/'l construct/copy/ destruct
shared_ptr();
explicit shared_ptr(const pointer &,
const Voi dAl | ocator & = Voi dAl |l ocator(),
const Deleter & = Deleter());
shared_ptr(const shared_ptr &);
shared_ptr(const shared_ptr & const pointer &);
t enpl at e<t ypenane Y>
shared_ptr(shared_ptr< Y, VoidAllocator, Deleter > const &);
t enpl at e<t ypenane Y>
explicit shared_ptr(weak_ptr< Y, VoidAllocator, Deleter > const &);
explicit shared_ptr(shared_ptr &&);
t enpl at e<t ypenane Y>
shared_ptr & operator=(shared_ptr< Y, VoidAl locator, Deleter > const &);
shared_ptr & operator=(BOOST_COPY_ASSI GN_REF(shared_ptr));
shared_ptr & operator=(shared_ptr &&);

/1 public nmenber functions
void reset();
t enpl at e<t ypenane Poi nter>
voi d reset (const Pointer & const Voi dAl |l ocator & = Voi dAl |l ocator(),
const Deleter & = Deleter());
t enpl at e<t ypenane Y>
voi d reset (shared_ptr< Y, VoidAllocator, Deleter > const &,
const pointer &);
ref erence operator*() const;
poi nter operator->() const;
poi nter get() const;
bool operator!() const;
bool uni que() const;
| ong use_count () const;
voi d swap(shared_ptr< T, VoidAllocator, Deleter > &);

Description

shared_ptr stores a pointer to adynamically allocated object. The object pointed to is guaranteed to be del eted when the last shared ptr
pointing to it is destroyed or reset.

shared_ptr is parameterized on T (the type of the object pointed to), VoidAllocator (the void alocator to be used to alocate the
auxiliary data) and Deleter (the deleter whose operator() will be used to delete the object.

The internal pointer will be of the same pointer type as typename VoidAllocator::pointer type (that is, if typename VoidAllocat-
or::pointer is offset_ptr<void>, the internal pointer will be offset_ptr<T>).

381

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Interprocess

Because the implementation uses reference counting, cycles of shared ptr instances will not be reclaimed. For example, if main()
holdsashared ptr toA, which directly or indirectly holds ashared ptr back to A, A's use count will be 2. Destruction of the original
shared ptr will leave A dangling with a use count of 1. Use weak_pitr to "break cycles."

shar ed_ptr public construct/copy/destruct
shared_ptr();
Constructs an empty shar ed_pt r . Use_count() == 0 & & get()==0.

explicit shared_ptr(const pointer & p,
const Voi dAl | ocator & a = Voi dAl |l ocator(),
const Deleter & d = Deleter());

Constructsashar ed_pt r that ownsthe pointer p. Auxiliary datawill be allocated with a copy of aand the object will be deleted
with a copy of d. Requirements: Deleter and A's copy constructor must not throw.

shared_ptr(const shared_ptr & r);

Copy constructs a shar ed_pt r. If r is empty, constructs an empty shar ed_pt r. Otherwise, constructs a shar ed_pt r that
shares ownership with r. Never throws.

shared_ptr(const shared_ptr & other, const pointer & p);

Constructs a shared_pt r that shares ownership with other and stores p. Postconditions: get() == p && use count() ==
r.use_count(). Throws: nothing.

5 t enpl at e<t ypenane Y>
shared_ptr(shared_ptr< Y, VoidAl locator, Deleter > const & r);
If risempty, constructs an empty shar ed_pt r . Otherwise, constructsashar ed_pt r that shares ownership withr. Never throws.
6.

t enpl at e<t ypenane Y>
explicit shared_ptr(weak_ptr< Y, VoidAllocator, Deleter > const & r);

Constructsashar ed_pt r that shares ownership with r and stores a copy of the pointer stored inr.
explicit shared_ptr(shared_ptr && other);

Move-Constructs a shar ed_pt r that takes ownership of other resource and other is put in default-constructed state. Throws:
nothing.

t enpl at e<t ypenane Y>
shared_ptr & operator=(shared_ptr< Y, VoidAll|ocator, Deleter > const & r);

Equivalent to shared_ptr(r).swap(*this). Never throws
shared_ptr & operator=(BOOST_COPY_ASSI GN_REF(shared_ptr) r);
Equivalent to shared_ptr(r).swap(*this). Never throws

shared_ptr & operator=(shared_ptr && other);
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Move-assignment. Equivalent to shared ptr(other).swap(*this). Never throws
shared_ptr public member functions
L void reset();

Thisis equivaent to: this_type().swap(*this);

t enpl at e<t ypenane Poi nter >
voi d reset(const Pointer & p, const Voi dAllocator & a = VoidAl locator(),
const Deleter & d = Deleter());

Thisisequivaent to: this_type(p, a, d).swap(*this);

t enpl at e<t ypenane Y>
void reset(shared_ptr< Y, VoidAllocator, Deleter > const & r,
const pointer & p);

ref erence operator*() const;

Returns a reference to the pointed type
poi nter operator->() const;

Returns the pointer pointing to the owned object
poi nter get() const;

Returns the pointer pointing to the owned object
bool operator! () const;

Not operator. Returns true if this->get() != 0, false otherwise
bool uni que() const;

Returns use_count() == 1. unique() might be faster than use_count()
| ong use_count () const;

Returnsthe number of shar ed_pt r objects, *thisincluded, that share ownership with *this, or an unspecified nonnegative value
when *this is empty. use _count() is not necessarily efficient. Use only for debugging and testing purposes, not for production
code.

1 voi d swap(shared_ptr< T, VoidAllocator, Deleter > & other);

Exchanges the contents of the two smart pointers.

Class template simple_seq_fit

boost::interprocess::simple_seq fit
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Synopsis

/'l 1In header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<t ypenane MitexFamily, typenane Voi dMutex = offset_ptr<void> >
class sinmple_seq_fit {

publi c:

/'l construct/copy/ destruct

sinmple_seq_fit(size_type, size_type);

b

Description
This class implements the simple sequential fit algorithm with asimply linked list of free buffers.
si npl e_seq_fit public construct/copy/destruct

L simpl e_seq_fit(size_type segnent_size, size_type extra_hdr_bytes);

Constructor. "size" is the total size of the managed memory segment, "extra_hdr_bytes" indicates the extra bytes beginning in
the sizeof(simple_seq_fit) offset that the allocator should not use at all.
Class template unordered_map_index

boost::interprocess::unordered_map_index
Synopsis

/'l 1In header: <boost/interprocess/interprocess_fwd. hpp>
t enpl at e<t ypenane | ndexConfi g>
cl ass unordered_map_i ndex :

publi ¢ unordered_nap_i ndex_aux: :index_t< MapConfig >

{

publi c:
/1l construct/copy/ destruct
unor der ed_nap_i ndex( segnent _nanager _base *);
/1 public nmenber functions

voi d reserve(typenane segment_nanager_base: : size_type);
void shrink_to_fit();

Description
Index type based in unordered_map. Just derivesfrom unordered_map and definesthe interface needed by managed memory segments

unor der ed_map_i ndex public construct/copy/destruct
unor der ed_map_i ndex( segnent _manager _base * segment _mmgr) ;

Constructor. Takes a pointer to the segment manager. Can throw
unor der ed_map_i ndex public member functions

1. . s .
voi d reserve(typenane segnent _manager _base: :size_type n);
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This reserves memory to optimize the insertion of n elementsin the index

2 void shrink_to_fit();

Thistriesto free previously allocate unused memory.

Class template upgradable_lock

boost::interprocess::upgradable lock
Synopsis

/1 I'n header: <boost/interprocess/interprocess_fwd. hpp>

t enpl at e<t ypenanme Upgr adabl eMut ex>
cl ass upgradabl e_| ock {
public:
/1 construct/copy/ destruct
upgr adabl e_I ock() ;
explicit upgradabl e_|l ock(rmutex_type &);
upgr adabl e_I ock(mutex_type & defer_|lock_type);
upgr adabl e_| ock(mut ex_type & accept_ownership_type)
upgr adabl e_l ock(rmutex_type & try_to_lock _type);
upgr adabl e_| ock(nmutex_type & const boost::posix_tine::ptine &)
upgr adabl e_| ock(upgradabl e_| ock< mutex_type > &&);
t enpl at e<t ypenane T> upgradabl e_| ock(scoped_l ock< T > &&, unspecified = 0);
t enpl at e<t ypenane T>
upgr adabl e_| ock(sharabl e_lock< T > &&, try_to_lock_type, unspecified = 0)
upgr adabl e_| ock & operator=(upgradabl e_I ock &&);
~upgr adabl e_I ock() ;

/'l public menber functions

void | ock();

bool try_lock();

bool tined_|l ock(const boost::posix_time: :ptime &
voi d unl ock()

bool owns() const;

oper at or unspecified_bool _type() const;

nut ex_type * nmutex() const;

nmut ex_type * rel ease()

voi d swap(upgradabl e_| ock< rmutex_type > &)

Description

upgradable lock is meant to carry out the tasks for read-locking, unlocking, try-read-locking and timed-read-locking (recursive or
not) for the Mutex. Additionally the upgradable_|ock can transfer ownership to ascoped_lock using transfer_lock syntax. The Mutex
need not supply all of the functionality. If the client of upgradable lock<Mutex> does not use functionality which the Mutex does
not supply, ho harm is done. Mutex ownership can be shared among read locks, and a single upgradable lock. upgradable lock
does not support copy semantics. However upgradable lock supports ownership transfer from a upgradable_locks or scoped_locks
viatransfer_lock syntax.

upgr adabl e_| ock public construct/copy/destruct
upgr adabl e_| ock() ;

Effects: Default constructs aupgr adabl e_| ock. Postconditions: owns() == false and mutex() == 0.
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explicit upgradabl e_| ock(mutex_type & m;

upgr adabl e_l ock(rutex_type & m defer_| ock_type);

Postconditions: owns() == false, and mutex() == & m. Notes: The constructor will not take ownership of the mutex. There is no
effect required on the referenced mutex.

upgr adabl e_l ock(rmutex_type & m accept_ownership_type);

Postconditions: owns() == true, and mutex() == &m. Notes: The constructor will suppose that the mutex is already upgradable
locked. Thereis no effect required on the referenced mutex.

upgr adabl e_l ock(rmutex_type & m try_to_lock_type);

Effects: m.try_lock _upgradable(). Postconditions: mutex() == &m. owns() == the return value of the m.try_lock _upgradable()
executed within the constructor. Notes: The constructor will take upgradable-ownership of the mutex if it can do so without
waiting. Whether or not this constructor handles recursive locking depends upon the mutex. If the mutex_type does not support
try_lock_upgradable, this constructor will fail at compiletimeif instantiated, but otherwise have no effect.

upgr adabl e_| ock(rmutex_type & m const boost::posix_tine::ptine & abs_tine);

Effects: m.timed lock_upgradable(abs time) Postconditions: mutex() == &m. owns() == the return value of the
m.timed_lock_upgradable() executed within the constructor. Notes: The constructor will take upgradable-ownership of the mutex
if it can do so within the time specified. Whether or not this constructor handles recursive locking depends upon the mutex. If the
mutex_type does not support timed_lock _upgradable, this constructor will fail at compiletimeif instantiated, but otherwise have
no effect.

upgr adabl e_| ock(upgradabl e_| ock< nutex_type > && upgr);

Effects. No effects on the underlying mutex. Postconditions: mutex() == the value upgr.mutex() had before the construction. up-
gr.mutex() == 0. owns() == upgr.owns() before the construction. upgr.owns() == false. Notes: If upgr islocked, this constructor
will lock this upgr adabl e_| ock while unlocking upgr. If upgr is unlocked, then this upgr adabl e_| ock will be unlocked as
well. Only amoved upgr adabl e_| ock'swill match this signature. An non-moved upgr adabl e_| ock can be moved with the
expression: "boost::move(lock);". This constructor does not alter the state of the mutex, only potentially who ownsit.

t enpl at e<t ypenane T>
upgr adabl e_I| ock(scoped_| ock< T > && scop, unspecified = 0)

Effects: If scop.owns(), m_.unlock_and_lock _upgradable(). Postconditions: mutex() == the value scop.mutex() had before the
construction. scop.mutex() == 0. owns() == scop.owns() before the constructor. After the construction, scop.owns() == false.
Notes: If scop is locked, this constructor will transfer the exclusive-ownership to an upgradable-ownership of this upgr ad-
abl e_I| ock. Only amoved shar abl e_| ock's will match this signature. An non-moved shar abl e_| ock can be moved with
the expression: "boost::move(lock);".

t enpl at e<t ypenane T>
upgr adabl e_I ock(sharabl e_l ock< T > && shar, try_to_l ock_type,
unspecified = 0);

Effects. If shar.owns() then calls try_unlock_sharable and lock_upgradable() on the referenced mutex. a)if try _unlock shar-
able _and _lock upgradable() returns true then mutex() obtains the value from shar.release() and owns() is set to true. b)if try_un-
lock _sharable and_lock upgradable() returnsfal se then shar isunaffected and thisupgr adabl e_| ock construction hasthe same
effects as a default construction. c)Else shar.owns() is false. mutex() obtains the value from shar.release() and owns() is set to
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false. Notes: This construction will not block. It will try to obtain mutex ownership from shar immediately, while changing the
lock typefrom a"read lock" to an "upgradable lock". If the "read lock" isn't held in thefirst place, the mutex merely changestype
to an unlocked "upgradable lock". If the "read lock" is held, then mutex transfer occurs only if it can do so in a non-blocking
manner.

upgr adabl e_| ock & operat or =(upgradabl e_| ock && upgr);

Effects: If owns(), then unlock _upgradable() is called on mutex(). *this gets the state of upgr and upgr gets set to a default con-
structed state. Notes: With a recursive mutex it is possible that both this and upgr own the mutex before the assignment. In this
case, thiswill own the mutex after the assignment (and upgr will not), but the mutex's upgradable lock count will be decremented
by one.

~upgr adabl e_Il ock() ;

Effects: if (owns()) m_->unlock_upgradable(). Notes: The destructor behavior ensures that the mutex lock is not leaked.

upgr adabl e_| ock public member functions
void | ock();

Effects: If mutex() == 0 or if already locked, throws a lock_exception() exception. Calls lock_upgradable() on the referenced
mutex. Postconditions. owns() == true. Notes: The shar abl e_| ock changes from a state of not owning the mutex, to owning
the mutex, blocking if necessary.

bool try_lock();

Effects: If mutex() == 0 or if already locked, throws alock _exception() exception. Calstry_lock upgradable() on the referenced
mutex. Postconditions. owns() == the value returned from mutex()->try_lock_upgradable(). Notes: The upgr adabl e_| ock
changes from a state of not owning the mutex, to owning the mutex, but only if blocking was not required. If the mutex_type
does not support try_lock _upgradable(), this function will fail at compile timeif instantiated, but otherwise have no effect.

bool tinmed_|l ock(const boost::posix_tinme::ptinme & abs_tine);

Effects: If mutex() == 0 or if aready locked, throws a lock_exception() exception. Calls timed_lock_upgradable(abs time) on
the referenced mutex. Postconditions: owns() == the value returned from mutex()->timed_lock _upgradable(abs_time). Notes:
Theupgr adabl e_| ock changes from a state of not owning the mutex, to owning the mutex, but only if it can obtain ownership
within the specified time. If the mutex_type does not support timed_|ock _upgradable(abs _time), thisfunction will fail at compile
timeif instantiated, but otherwise have no effect.

voi d unl ock();

Effects: If mutex() == 0 or if not locked, throwsalock_exception() exception. Callsunlock_upgradable() on the referenced mutex.
Postconditions: owns() == false. Notes: The upgr adabl e_| ock changes from a state of owning the mutex, to not owning the
mutex.

bool owns() const;
Effects. Returnstrue if thisscoped_| ock has acquired the referenced mutex.
oper at or unspecified_bool _type() const;

Conversion to bool. Returns owns().
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mut ex_type * nutex() const;
Effects: Returns a pointer to the referenced mutex, or O if there is no mutex to reference.
mutex_type * rel ease();

Effects. Returns a pointer to the referenced mutex, or 0 if thereis no mutex to reference. Postconditions: mutex() == 0 and owns()
==false.

voi d swap(upgradabl e _| ock< nutex_type > & other);

Effects: Swaps state with moved lock. Throws: Nothing.

Class template weak_ptr

boost::interprocess::weak_ptr
Synopsis

/1 I'n header: <boost/interprocess/interprocess_fwd. hpp>

tenpl ate<typenane T, typenane Voi dAl | ocator, typenane Del eter>
class weak_ptr {
public:
/'l construct/copy/ destruct
weak _ptr();
tenpl at e<typenane Y> weak _ptr(weak_ptr< Y, A D > const &);
tenpl at e<typenane Y> weak_ptr(shared_ptr< Y, A D > const &);
tenpl at e<typenane Y> weak_ptr & operator=(weak _ptr< Y, A D > const &);
tenpl at e<typenane Y> weak_ptr & operator=(shared_ptr<Y, A D > const &);

/1 public nmenber functions

shared _ptr< T, A D > lock() const;
| ong use_count () const;

bool expired() const;

void reset();

voi d swap(this_type &);

Description

The weak_ptr class template stores a "weak reference” to an object that's already managed by a shared_ptr. To access the object, a
weak _ptr can be converted to ashared ptr using the shared ptr constructor or the member function lock. When the last shared ptr
to the object goes away and the object is deleted, the attempt to obtain a shared_ptr from the weak_ptr instances that refer to the
deleted object will fail: the constructor will throw an exception of type bad weak_ptr, and weak_ptr::lock will return an empty
shared_ptr.

Every weak ptr meets the CopyConstructible and Assignable requirements of the C++ Standard Library, and so can be used in
standard library containers. Comparison operators are supplied so that weak ptr works with the standard library's associative con-
tainers.

weak_ptr operations never throw exceptions.

The class template is parameterized on T, the type of the object pointed to.
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weak_ptr public construct/copy/destruct

1

4,

5.

weak _ptr();
Effects. Constructs an empty weak_pt r . Postconditions: use_count() == 0.
t enpl at e<t ypenanme Y> weak_ptr(weak_ptr< Y, A D > const &r);

Effects: If r is empty, constructs an empty weak_pt r ; otherwise, constructs aweak_pt r that shares ownership with r asif by
storing a copy of the pointer stored in'r.

Postconditions: use_count() == r.use_count().

Throws: nothing.
tenpl at e<typenane Y> weak_ptr(shared_ptr< Y, A D > const &r);

Effects: If r is empty, constructs an empty weak_pt r ; otherwise, constructs aweak_pt r that shares ownership with r asif by
storing a copy of the pointer stored in.

Postconditions: use_count() == r.use_count().

Throws: nothing.
tenpl at e<typenane Y> weak_ptr & operator=(weak_ptr< Y, A D > const &r);

Effects: Equivalent to weak_ptr(r).swap(*this).
Throws: nothing.

Notes: Theimplementation isfreeto meet the effects (and theimplied guarantees) viadifferent means, without creating atemporary.
tenpl at e<typenane Y> weak_ptr & operator=(shared_ptr<Y, A D > const &r);

Effects: Equivalent to weak_ptr(r).swap(*this).
Throws: nothing.

Notes: Theimplementation isfree to meet the effects (and theimplied guarantees) viadifferent means, without creating atemporary.

weak_ptr public member functions

shared_ptr< T, A D > lock() const;

Returns: expired()? shared_ptr<T>(): shared_ptr<T>(*this).

Throws: nothing.
| ong use_count () const;

Returns: 0 if *thisis empty; otherwise, the number of shar ed_pt r objects that share ownership with *this.
Throws: nothing.

Notes. use count() is not necessarily efficient. Use only for debugging and testing purposes, not for production code.
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bool expired() const;

Returns: Returns; use count() == 0.
Throws: nothing.

Notes: expired() may be faster than use_count().
void reset();

Effects: Equivalent to: weak_ptr().swap(*this).
voi d swap(this_type & other)

Effects: Exchanges the contents of the two smart pointers.

Throws: nothing.

Global offset_type_alignment

boost::interprocess::offset_type alignment
Synopsis

/'l I'n header: <boost/interprocess/interprocess_fwd. hpp>

static const std::size_t offset_type_alignnent;

Header <boost/interprocess/ipc/message_queue.hpp>

Describes an inter-process message queue. This class allows sending messages between processes and allows bl ocking, non-blocking
and timed sending and receiving.

Header <boost/interprocess/managed_external_buffer.hpp>
Describes a named user memory allocation user class.

Header <boost/interprocess/managed_heap _memory.hpp>

Describes a named heap memory allocation user class.

Header <boost/interprocess/managed_mapped_file.hpp>

Header <boost/interprocess/managed_shared_memory.hpp>

Header <boost/interprocess/managed_windows_shared_memory.hpp>
Header <boost/interprocess/managed_xsi_shared _memory.hpp>

Header <boost/interprocess/mapped_region.hpp>

Describes mapped region class
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nanespace boost {
nanmespace interprocess {
cl ass napped_regi on
}
}

Class mapped_region

boost::interprocess.:mapped_region
Synopsis
/'l In header: <boost/interprocess/ mapped_regi on. hpp>

cl ass mapped_region {
public:
enum advi ce_t ypes;
/'l construct/copy/ destruct
t enpl at e<t ypenane MenoryMappabl e>
mapped_r egi on(const MenoryMappabl e & node_t, offset_t =0
std::size t = 0, const void * =0
map_options_t = default_map_options);
mapped_r egi on();
mapped_r egi on( mapped_r egi on &&);
mapped_r egi on & oper at or =(mapped_r egi on &&);
~mapped_regi on();

/'l public menmber functions

voi d swap(mapped_regi on &)

std::size_t get_size() const;

void * get_address() const;

node_t get_node() const;

bool flush(std::size t = 0, std::size_ t = 0, bool = true);
bool shrink_by(std::size_t, bool = true);

bool advi se(advice_types);

/'l public static functions
static std::size_t get_page_size();

Description
The mapped_region class represents a portion or region created from a memory_mappable object.

The OS can map aregion bigger than the requested one, as region must be multiple of the page size, but mapped_region will aways
refer to the region specified by the user.

mapped_r egi on public construct/copy/destruct

L t enpl at e<t ypenane MenoryMappabl e>

nmapped_r egi on(const MenoryMappabl e & mappi ng, node_t node,
offset _t offset = 0, std::size_t size =0
const void * address = 0
nmap_options_t nap_options = defaul t_nap_options);

Creates a mapping region of the mapped memory "mapping”, starting in offset "offset", and the mapping's size will be "size".
The mapping can be opened for read only, read-write or copy-on-write.
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2.

3.

5.

If an addressis specified, both the offset and the address must be multiples of the page size.

The map is created using "default_map_options'. Thisflag is OS dependant and it should not be changed unless the user needs
to specify special options.

InWindows systems"map_options' isaDWORD value passed as"dwDesiredAccess' to "MapViewOfFileEx". If "default_map_op-
tions" is passed it'sinitialized to zero. "map_options’ is XORed with FILE_ MAP_[COPY |READ|WRITE].

In UNIX systems and POSIX mappings "map_options' isan int value passed as "flags’ to "mmap". If "default_map_options" is
specifiedit'sinitialized to MAP_NOSY NCiif that option exists and to zero otherwise. "map_options' XORed with MAP_PRIVATE
or MAP_SHARED.

In UNIX systems and X S| mappings "map_options' is an int value passed as "shmflg" to "shmat". If "default_map_options" is
specified it's initialized to zero. "map_options' is XORed with SHM_RDONLY if needed.

The OS could allocate more pages than size/page_size(), but get_address() will aways return the address passed in this function
(if not null) and get_size() will return the specified size.

nmapped_regi on();
Default constructor. Address will be O (nullptr). Size will be 0. Does not throw
mapped_r egi on( mapped_r egi on && ot her);

Move constructor. *this will be constructed taking ownership of "other"'s region and "other" will be left in default constructor
State.

nmapped_r egi on & oper at or =(mapped_r egi on && ot her) ;

Move assignment. If *this owns a memory mapped region, it will be destroyed and it will take ownership of "other"'s memory
mapped region.

~mapped_regi on();

Destroys the mapped region. Does not throw

mapped_r egi on public member functions

2.

voi d swap(rmapped_regi on & other);

Swaps the mapped_r egi on with another mapped region
std::size_t get_size() const;

Returns the size of the mapping. Never throws.
void * get_address() const;

Returns the base address of the mapping. Never throws.
node_t get_node() const;

Returns the mode of the mapping used to construct the mapped region. Never throws.
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5 bool flush(std::size_t mapping_offset = 0, std::size_t nunbytes = O,

bool async = true);

Flushes to the disk a byte range within the mapped memory. If 'async' is true, the function will return before flushing operation
is completed If ‘async' is false, function will return once data has been written into the underlying device (i.e., in mapped files
OS cached information is written to disk). Never throws. Returns false if operation could not be performed.

bool shrink_by(std::size_t bytes, bool fromback = true);

Shrinks current mapped region. If after shrinking there is no longer need for a previously mapped memory page, accessing that
page can trigger a segmentation fault. Depending on the OS, this operation might fail (XSI shared memory), it can decommit
storage and free a portion of the virtual address space (e.g.POSIX) or this function can release some physical memory wihout
freeing any virtual address space(Windows). Returns true on success. Never throws.

bool advi se(advi ce_types advi se);

Advisestheimplementation on the expected behavior of the application with respect to the datain the region. Theimplementation
may use thisinformation to optimize handling of the region data. Thisfunction has no effect on the semantics of accessto memory
in theregion, athough it may affect the performance of access. If the advise typeis not known to the implementation, the function
returns false. True otherwise.

mapped_r egi on public static functions
static std::size_t get_page_size();

Returnsthe size of the page. This sizeisthe minimum memory that will be used by the system when mapping amemory mappable
source and will restrict the address and the offset to map.

Type advice_types

boost::interprocess::mapped_region::advice types
Synopsis
/'l In header: <boost/interprocess/ mapped_regi on. hpp>

enum advi ce_types { advice_normal, advice_sequential, advice_random
advi ce_wi | | need, advice_dontnneed };

Description

This enum specifies region usage behaviors that an application can specify to the mapped region implementation.

advi ce_nor nmal Specifies that the application has no advice to give on its behavior with respect to the region. It is the
default characteristic if no adviceis given for arange of memory.

advi ce_sequenti al Specifies that the application expects to access the region sequentially from lower addresses to higher
addresses. The implementation can lower the priority of preceding pages within the region once a page
have been accessed.

advi ce_random Specifies that the application expects to access the region in a random order, and prefetching is likely
not advantageous.

advi ce_wi | | need Specifies that the application expects to access the region in the near future. The implementation can
prefetch pages of the region.

advi ce_dont need Specifiesthat the application expectsthat it will not accesstheregion in the near future. Theimplement-

ation can unload pages within the range to save system resources.

393

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Interprocess

Header <boost/interprocess/mem_algo/rbtree_best_fit.hpp>

Describes a best-fit algorithm based in an intrusive red-black tree used to allocate objects in shared memory. This classis intended
as abase class for single segment and multi-segment implementations.

Header <boost/interprocess/mem_algo/simple_seq_fit.hpp>

Describes sequential fit algorithm used to all ocate objects in shared memory.

Header <boost/interprocess/offset_ptr.hpp>

Describes a smart pointer that stores the offset between this pointer and target pointee, called offset_ptr.

nanespace boost {
tenpl at e<typenane T> struct has_trivial _constructor;
tenpl at e<typenane T> struct has_trivial_destructor;
namespace interprocess {
tenpl at e<typenane E, typenane T, typenane W typenane X, typenane Y,
std::size_t Z>
std::basic_ostreank E, T > &
operator<<(std::basic_ostreamx E, T > &
offset_ptr< W X Y, Z > const &)
tenpl at e<typenane E, typenane T, typenane W typenane X, typenane Y,
std::size_t Z>
std::basic_istreank E, T > &
operator>>(std::basic_istreanx E, T > & offset_ptr< W X Y, Z > &)

/1 Simulation of static_cast between pointers. Never throws.
tenpl at e<typenane T1, typenane P1l, typenane Ol, std::size_t Al
typenane T2, typenane P2, typenane 2, std::size_t A2>
boost::interprocess::offset_ptr< T1, P1, O, Al >
static_pointer_cast(const boost::interprocess::offset_ptr< T2, P2, @2, A2 > & r)

/1 Simulation of const_cast between pointers. Never throws.
tenpl at e<typenane T1, typenane P1l, typenane Ol, std::size_t Al
typenane T2, typenane P2, typenane 2, std::size_t A2>
boost::interprocess::offset_ptr< T1, P1, O, Al >
const _poi nter_cast(const boost::interprocess::offset_ptr< T2, P2, 2, A2 > &r)

/1 Simulation of dynami c_cast between pointers. Never throws.
tenpl at e<typenane T1l, typenane P1l, typenane Ol, std::size_t Al
typenane T2, typenane P2, typenanme 2, std::size_t A2>
boost::interprocess::offset_ptr< T1, P1, O, Al >
dynami c_poi nter_cast (const boost::interprocess::offset_ptr< T2, P2, @2, A2 > & r)

/1 Simulation of reinterpret_cast between pointers. Never throws.
tenpl at e<typenane T1l, typenane P1l, typenane Ol, std::size_t Al
typenane T2, typenane P2, typenanme 2, std::size_t A2>
boost::interprocess::offset_ptr< T1, P1, O, Al >
rei nterpret_pointer_cast(const boost::interprocess::offset_ptr< T2, P2, @2, A2 > & r)

Function template operator<<

boost::interprocess::operator<<
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Synopsis
/'l 1n header: <boost/interprocess/offset_ptr. hpp>

tenpl at e<typenane E, typenane T, typenane W typenane X, typenane Y,
std::size_t Z>
std::basic_ostreank E, T > &
operator<<(std::basic_ostreamx E, T > & os,
offset_ptr< W X, Y, Z > const & p);

Description

operator<< for offset ptr

Function template operator>>

boost::interprocess:.:operator>>
Synopsis
/1 I'n header: <boost/interprocess/offset_ptr. hpp>

tenpl at e<typenane E, typenane T, typenane W typenane X, typenane Y,
std::size_t Z>
std::basic_istreamk E, T > &
operator>>(std::basic_istream< E, T > & is, offset_ptr< W X Y, Z>&p);

Description

operator>> for offset ptr

Struct template has_trivial_constructor

boost::has trivial_constructor
Synopsis

/'l I'n header: <boost/interprocess/offset_ptr. hpp>

t enpl at e<t ypenane T>
struct has_trivial_constructor {

I

Struct template has_trivial_destructor

boost::has trivial_destructor
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Synopsis

/'l 1n header: <boost/interprocess/offset_ptr. hpp>
t enpl at e<t ypenane T>
struct has_trivial_destructor {
b
Header <boost/interprocess/permissions.hpp>

Describes permissions class

nanespace boost {
namespace i nterprocess {
cl ass perm ssions;

}
}

Class permissions

boost::interprocess::permissions
Synopsis
/1 I'n header: <boost/interprocess/perm ssions. hpp>

cl ass perm ssions {
public:
/'l construct/copy/ destruct
per m ssi ons(0s_permni ssions_type);
perm ssions();
/1 public menber functions
void set _default();
void set_unrestricted();

voi d set_perm ssions(os_perm ssions_type);
0S_perm ssions_type get_perm ssions() const;

Description

The permissions class represents permissions to be set to shared memory or files, that can be constructed form usual permission
representations; a SECURITY_ATTRIBUTES pointer in windows or ORed rwx chmod integer in UNIX.

per m ssi ons public construct/copy/destruct
per m ssi ons(os_perm ssions_type type);
Constructs a permissions object from a user provided os-dependent permissions.
perm ssions();

Constructs a default permissions object: A null security attributes pointer for windows or 0644 for UNIX.
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per m ssi ons public member functions

L voi d set_defaul t();

Sets permissions to default values: A null security attributes pointer for windows or 0644 for UNIX.
void set_unrestricted();

Sets permissions to unrestricted access: A null DACL for windows or 0666 for UNIX.

3. voi d set_perni ssions(os_permni ssions_type perm;

Sets permissions from a user provided os-dependent permissions.
0S_perm ssions_type get_permni ssions() const;

Returns stored os-dependent permissions

Header <boost/interprocess/segment_manager.hpp>

Describes the object placed in a memory segment that provides named object allocation capabilities for single-segment and multi-
segment allocations.

nanespace boost {
nanmespace interprocess {
t enpl at e<t ypenane MenoryAl gorithme cl ass segnent _nmanager _base;
}
}

Class template segment_manager_base

boost::interprocess::segment._manager_base
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Synopsis

/'l 1n header: <boost/interprocess/segnent_nanager. hpp>

t enpl at e<t ypenane MenoryAl gorithme
cl ass segnent _manager _base : private MenoryAl gorithm {

publi c:
/'l types
t ypedef segnent _nanager _base< MenoryAl gorithm > segnent _nmanager _base_type;
t ypedef MenoryAl gorithm :voi d_pointer voi d_poi nter;
typedef MenoryAl gorithm:mutex_famly nmut ex_fam | y;
t ypedef MenoryAl gorithm nenory_al gorithm

/'l construct/copy/destruct
segnment _nanager _base(si ze_type, size_type);

/1 public nmenber functions

size_type get_size() const;

size_type get _free_nenory() const;

void * allocate(size_type, std::nothrow_t);
void * allocate(size_type);

void * allocate_aligned(size_type, size_type, std::nothrow t);
void * allocate_aligned(size_type, size_type);
voi d deal |l ocate(void *);

voi d grow(size_type);

void shrink_to_fit();

bool all _rnmenory_deal | ocated();

bool check_sanity();

void zero_free_nenory();

size_type size(const void *) const;

/1 public static functions
static size_type get_nin_size(size_type);

/1 public data nenbers
static const size_type Payl oadPer Al |l ocati on;

Description

This object isthe public base class of segment manager. This class only depends on the memory all ocation algorithm and implements
all the allocation features not related to named or unique objects.

Storing a reference to segment_manager forces the holder class to be dependent on index types and character types. When such de-
pendence is not desirable and only anonymous and raw allocations are needed, segment_manager_base is the correct answer.

segnment _nanager _base public construct/copy/destruct
segment _nmanager _base(si ze_type sz, size_type reserved_bytes);

Constructor of the segnent _nanager _base
"size" isthe size of the memory segment where the basic segment manager is being constructed.

"reserved _bytes' isthe number of bytesafter the end of the memory algorithm object itself that the memory algorithm will exclude
from dynamic allocation

Can throw
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segment _nmanager _base public member functions

size_type get_size() const;
Returns the size of the memory segment
size_type get_free_menory() const;
Returns the number of free bytes of the memory segment
void * allocate(size_type nbytes, std::nothrow t);
Allocates nbytes bytes. This function is only used in single-segment management. Never throws
void * allocate(size_type nbytes);
Allocates nbytes bytes. Throws boost : : i nt er process: : bad_al | oc onfailure
void * allocate_aligned(size_type nbytes, size_type alignment, std::nothrow_t);
Allocates nbytes bytes. This function is only used in single-segment management. Never throws
void * allocate_aligned(size_type nbytes, size_type alignment);
Allocates nbytes bytes. This function is only used in single-segment management. Throws bad_al | oc when fails
voi d deal | ocate(void * addr);
Deallocates the bytes allocated with allocate/allocate_many() pointed by addr
voi d grow(size_type extra_size);
Increases managed memory in extra_size bytes more. This only works with single-segment management.
void shrink_to fit();
Decreases managed memory to the minimum. This only works with single-segment management.
bool all _rmenory_deal | ocated();
Returns the result of "all_memory_deallocated()" function of the used memory algorithm
bool check_sanity();
Returns the result of "check_sanity()" function of the used memory algorithm
void zero_free_nenory();

Writes to zero free memory (memory not yet allocated) of the memory algorithm
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size_type size(const void * ptr) const;

Returns the size of the buffer previously allocated pointed by ptr.

segnment _nmanager _base public static functions
static size_type get_min_size(size_type size);

Obtains the minimum size needed by the segment manager

segnment _nanager _base public public data members
static const size_type Payl oadPer Al |l ocati on;

This constant indicates the payload size associated with each allocation of the memory agorithm

Header <boost/interprocess/shared_memory_object.hpp>

Describes a shared memory object management class.

nanespace boost {
namespace i nterprocess {
cl ass renove_shared_nenory_on_destroy;
cl ass shared_nenory_obj ect;

}
}

Class remove_shared_memory_on_destroy

boost::interprocess::remove_shared_memory_on_destroy
Synopsis
/1l I'n header: <boost/interprocess/shared_menory_object. hpp>

cl ass renove_shared_nenory_on_destroy {

publi c:
/'l construct/copy/ destruct
renmove_shar ed_nenory_on_destroy(const char *);
~renove_shared_nenory_on_destroy();

b

Description

A classthat stores the name of a shared memory and calls shared_memory_object::remove(name) in its destructor Useful to remove
temporary shared memory objects in the presence of exceptions

renmove_shar ed_nenory_on_destroy public construct/copy/destruct

renmove_shar ed_nenory_on_destroy(const char * name);

~renmove_shared_nmenory_on_destroy();
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Class shared_memory_object

boost::interprocess::shared_memory_object
Synopsis
/1 I n header: <boost/interprocess/shared_nenory_object. hpp>

cl ass shared_nenory_object {
public:
/1 construct/copy/ destruct
shared_nenory_object ();
shared_nenory_object(create_only_t, const char *, node_t,
const pernmissions & = perm ssions());
shared_nenory_obj ect (open_or_create_t, const char *, node_t,
const pernmissions & = perm ssions());
shared_nenory_obj ect (open_only_t, const char *, node_t);
shared_nenory_obj ect (shared_nenory_obj ect &&);
shared_nmenory_obj ect & operator=(shared_nenory_object &&);
~shared_nenory_object ();

/1 public nmenber functions

voi d swap(shared_nenory_object &);

void truncate(offset_t);

const char * get_nane() const;

bool get_size(offset_t &) const;

node_t get _node() const;

nmappi ng_handl e_t get_nappi ng_handl e() const;

/1 public static functions
static bool renove(const char *);

Description
A class that wraps a shared memory mapping that can be used to create mapped regions from the mapped files

shar ed_nenory_obj ect public construct/copy/destruct
shared_nenory_obj ect ();
Default constructor. Represents an empty shar ed_nenory_obj ect .

shared_nenory_obj ect (create_only_t, const char * nane, nobde_t node,
const permissions & perm = perm ssions());

Creates a shared memory object with name "name" and mode "mode”, with the access mode "mode" If thefile previoudy exists,
throws an error.

shared_nenory_obj ect (open_or_create_t, const char * nane, node_t node,
const pernissions & perm = perm ssions());

Triesto create a shared memory object with name "name" and mode "mode", with the access mode "mode". If the file previously
exists, it tries to open it with mode "mode". Otherwise throws an error.

shared_menory_obj ect (open_only_t, const char * name, node_t node);
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Tries to open a shared memory object with name "name", with the access mode "mode". If the file does not previoudly exist, it
throws an error.

shar ed_nenory_obj ect (shared_nenory_obj ect && nmoved) ;

Moves the ownership of "moved"'s shared memory object to *this. After the call, "moved" does not represent any shared memory
object. Does not throw

shared_nenory_obj ect & operator=(shared_nenory_object && noved);

Moves the ownership of "moved"'s shared memory to *this. After the call, "moved" does not represent any shared memory. Does
not throw

~shared_nmenory_obj ect () ;

Destroys*thisand indicates that the calling processis finished using the resource. All mapped regionsare still valid after destruction.
The destructor function will deallocate any system resources allocated by the system for use by this processfor thisresource. The
resource can still be opened again calling the open constructor overload. To erase the resource from the system use remove().

shar ed_nenory_obj ect public member functions

voi d swap(shared_nenory_object & noved);
Swaps the shared_memory_objects. Does not throw.
void truncate(offset_t |ength);
Sets the size of the shared memory mapping.
const char * get_nane() const;
Returns the name of the shared memory object.
bool get_size(offset_t & size) const;
Returnstrue if the size of the shared memory object can be obtained and writes the size in the passed reference
node_t get_node() const;
Returns access mode.
mappi ng_handl e_t get_nmappi ng_handl e() const;

Returns mapping handle. Never throws.

shar ed_nmenory_obj ect public static functions

static bool renove(const char * name);

Erases a shared memory object from the system. Returns false on error. Never throws
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Header <boost/interprocess/smart_ptr/deleter.hpp>

Describes the functor to del ete objects from the segment.

nanespace boost {
namespace i nterprocess {
tenpl ate<typenane T, typenane Segnent Manager > cl ass del eter;
}
}

Class template deleter

boost::interprocess::deleter
Synopsis

/1 I'n header: <boost/interprocess/smart_ptr/del eter. hpp>
tenpl at e<typenane T, typenane Segnent Manager >
class deleter {
public:
/'l types
typedef boost::intrusive::pointer_traits< typenanme Segnent Manager::voi d_pointer >::tenplate re(d
bi nd_pointer< T >::type pointer

/'l construct/copy/ destruct
del et er (segnment _nanager _poi nter);

/1 public menber functions
voi d operator()(const pointer &);

Description
A deleter that uses the segment manager's destroy_ptr function to destroy the passed pointer resource.
This deleter isused

del et er public construct/copy/destruct

del et er (segnent _nmanager _poi nter pmgr);

del et er public member functions

voi d operator()(const pointer & p);

Header <boost/interprocess/smart_ptr/enable_shared_from_this.hpp>

Describes an utility to form a shared pointer from this

nanmespace boost {
namespace interprocess {
tenpl at e<typenane T, typename A, typenane D> cl ass enabl e_shared_fromthis;
}
}
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Class template enable_shared_from_this

boost::interprocess::enable_shared from_this
Synopsis

/1 In header: <boost/interprocess/smart_ptr/enabl e_shared_fromthis. hpp>
tenpl at e<typenane T, typenane A typenane D>

cl ass enabl e_shared fromthis {

public:

/1 public nmenber functions

shared _ptr< T, A D > shared_fromthis();

shared_ptr< T const, A D > shared_fromthis() const;

b

Description

This classis used as a base class that allows a shared ptr to the current object to be obtained from within a member function. en-
able shared_from_thisdefinestwo member functions called shared_from_thisthat return ashared ptr<T> and shared ptr<T const>,
depending on constness, to this.

enabl e_shared_from t hi s public member functions

shared_ptr< T, A D > shared_fromthis();

shared_ptr< T const, A D > shared_fromthis() const;

Header <boost/interprocess/smart_ptr/intrusive_ptr.hpp>

Describes an intrusive ownership pointer.
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nanespace boost {
namespace interprocess {
tenpl at e<typenane T, typenane U, typenanme VP>
bool operator==(intrusive_ptr< T, VP > const &,
intrusive_ptr< U VP > const &);
tenpl at e<typenane T, typenane U typenanme VP>
bool operator!=(intrusive_ptr< T, VP > const &,
intrusive_ptr< U VP > const &);
tenpl at e<typenane T, typenane VP>
bool operator==(intrusive_ptr< T, VP > const &,
const typenane intrusive_ptr< T, VP >::pointer &);
tenpl at e<typenane T, typenane VP>
bool operator!=(intrusive_ptr< T, VP > const &,
const typenane intrusive_ptr< T, VP >::pointer &);
tenpl at e<typenane T, typenane VP>
bool operator==(const typenane intrusive_ptr< T, VP >::pointer &
intrusive_ptr< T, VP > const &);
tenpl at e<typenane T, typenanme VP>
bool operator!=(const typenane intrusive_ptr< T, VP >::pointer &
intrusive_ptr< T, VP > const &);
tenpl at e<typenane T, typenane VP>
bool operator<(intrusive_ptr< T, VP > const &,
intrusive_ptr< T, VP > const &);
tenpl at e<typenane T, typenane VP>
void swap(intrusive_ptr< T, VP > & intrusive_ptr< T, VP > &);
tenpl at e<typenane E, typenane T, typenane Y, typename VP>
std::basic_ostreank E, T > &
operator<<(std::basic_ostreamx E, T > & os,
intrusive_ptr<Y, VP > const & p);
tenpl at e<typenane T, typenanme VP>
boost::interprocess::intrusive_ptr< T, VP >::pointer
to_raw pointer(intrusive_ptr< T, VP >);

Function template operator==

boost::interprocess.:operator==
Synopsis
/'l In header: <boost/interprocess/smart_ptr/intrusive_ptr.hpp>

tenpl at e<typenane T, typenane U, typename VP>

bool operator==(intrusive_ptr< T, VP > const & a,
intrusive_ptr< U VP > const & b);
Description
Returns a.get() == b.get(). Does not throw
Function template operator!=
boost::interprocess::operator! =
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Synopsis
/'l 1n header: <boost/interprocess/smart_ptr/intrusive_ptr.hpp>

tenpl at e<typenane T, typenane U, typenanme VP>
bool operator!=(intrusive_ptr< T, VP > const & a,
intrusive_ptr< U VP > const & b);

Description

Returns a.get() != b.get(). Does not throw

Function template operator==
boost::interprocess::operator==
Synopsis

/'l In header: <boost/interprocess/smart_ptr/intrusive_ptr.hpp>

tenpl at e<t ypenane T, typenanme VP>
bool operator==(intrusive_ptr< T, VP > const & a,
const typenane intrusive_ptr< T, VP >::pointer & b);

Description

Returns a.get() == b. Does not throw

Function template operator!=

boost::interprocess::operator! =
Synopsis
/'l In header: <boost/interprocess/smart_ptr/intrusive_ptr. hpp>

tenpl at e<t ypenane T, typenanme VP>
bool operator!=(intrusive ptr< T, VP > const & a,
const typenane intrusive ptr< T, VP > :pointer & b);

Description

Returns a.get() != b. Does not throw

Function template operator==

boost::interprocess::operator==
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Synopsis

/'l 1n header: <boost/interprocess/smart_ptr/intrusive_ptr.hpp>

t enpl at e<t ypenanme T, typenane VP>

bool operator==(const typenane intrusive_ptr< T, VP >::pointer & a,

intrusive _ptr< T, VP > const & b);

Description

Returns a == b.get(). Does not throw

Function template operator!=

boost::interprocess::operator! =

Synopsis

/'l In header: <boost/interprocess/smart_ptr/intrusive_ptr.hpp>

t enpl at e<t ypenane T, typenane VP>

bool operator!=(const typenane intrusive_ptr< T, VP > :pointer & a,

intrusive_ptr< T, VP > const & b);

Description

Returnsa!= b.get(). Does not throw

Function template operator<

boost::interprocess::operator<

Synopsis

/'l In header: <boost/interprocess/smart_ptr/intrusive_ptr. hpp>

t enpl at e<t ypenanme T, typenane VP>

bool operator<(intrusive ptr< T, VP > const & a,
intrusive ptr< T, VP > const & b);

Description

Returns a.get() < b.get(). Does not throw

Function template swap

boost::interprocess::swap
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Synopsis
/'l 1n header: <boost/interprocess/smart_ptr/intrusive_ptr.hpp>

tenpl at e<typenanme T, typenane VP>
void swap(intrusive ptr< T, VP > & |lhs, intrusive ptr< T, VP > & rhs);

Description

Exchanges the contents of the two intrusive_ptrs. Does not throw

Function template to_raw_pointer

boost::interprocess::to_raw_pointer
Synopsis
/'l In header: <boost/interprocess/smart_ptr/intrusive_ptr.hpp>

tenpl at e<t ypenane T, typenanme VP>
boost::interprocess::intrusive_ptr< T, VP > :pointer
to_raw pointer(intrusive_ptr< T, VP > p);

Description
Returns p.get(). Does not throw
Header <boost/interprocess/smart_ptr/scoped_ptr.hpp>

Describes the smart pointer scoped_ptr

nanespace boost {
namespace i nterprocess {
tenpl at e<typenane T, typenane D>
voi d swap(scoped_ptr< T, D > & scoped_ptr< T, D > &);
tenpl at e<typenane T, typenanme D>
scoped_ptr< T, D >::pointer to_raw pointer(scoped_ptr< T, D > const &);

Function template swap

boost::interprocess::swap
Synopsis
/'l In header: <boost/interprocess/smart_ptr/scoped_ptr. hpp>

t enpl at e<typenane T, typenane D>
voi d swap(scoped_ptr< T, D > & a, scoped_ptr< T, D > & b);
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Description

Exchanges the internal pointer and deleter with other scoped_pt r Never throws.
Function template to_raw_pointer

boost::interprocess::to_raw_pointer

Synopsis

/1 In header: <boost/interprocess/smart_ptr/scoped_ptr. hpp>

tenpl at e<typenane T, typenane D>
scoped_ptr< T, D >::pointer to_raw pointer(scoped_ptr< T, D > const & p);

Description
Returns a copy of the stored pointer Never throws
Header <boost/interprocess/smart_ptr/shared_ptr.hpp>

Describes the smart pointer shared ptr
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nanespace boost {
namespace i nterprocess {
tenpl at e<typenane T, typenane ManagedMenory> struct nanaged_shared_ptr;
tenpl at e<typenane T, typenane Voi dAl | ocator, typenane Del eter, typenane U,
typenane Voi dAl | ocator2, typenane Del eter2>
bool operator==(shared_ptr< T, Voi dAllocator, Deleter > const & a,
shared_ptr< U, VoidAllocator2, Deleter2 > const & b);
tenpl ate<typenane T, typenane Voi dAl | ocator, typenane Del eter, typenane U,
typenane Voi dAl | ocator2, typenane Del eter2>
bool operator!=(shared_ptr< T, Voi dAl |l ocator, Deleter > const & a,
shared_ptr< U, VoidAllocator2, Deleter2 > const & b);
tenpl at e<typenane T, typenane Voi dAl | ocator, typenane Del eter, typenane U,
typenane Voi dAl | ocator2, typenane Del eter2>
bool operator<(shared_ptr< T, VoidAl|locator, Deleter > const & a,
shared_ptr< U, VoidAllocator2, Deleter2 > const & b);
tenpl at e<typenane T, typenane Voi dAl | ocator, typenane Del eter>
voi d swap(shared_ptr< T, VoidAllocator, Deleter > & a,
shared_ptr< T, VoidAllocator, Deleter > & bh);
tenpl at e<typenane T, typenane Voi dAl | ocator, typenane Del eter, typenane U>
shared_ptr< T, VoidAllocator, Deleter >
static_pointer_cast(shared_ptr< U, VoidAl locator, Deleter > const & r);
tenpl ate<typenane T, typenane Voi dAl | ocator, typenane Del eter, typenane U>
shared_ptr< T, VoidAllocator, Deleter >
const _poi nter_cast(shared_ptr< U, VoidAllocator, Deleter > const & r);
tenpl ate<typenane T, typenane Voi dAl | ocator, typenane Del eter, typenane U>
shared_ptr< T, VoidAllocator, Deleter >
dynami c_poi nter_cast(shared_ptr< U, VoidAl |l ocator, Deleter > const & r);
tenpl at e<typenane T, typenane Voi dAl | ocator, typenane Del eter>
T * to_raw_pointer(shared_ptr< T, VoidAll|locator, Deleter > const & p);
tenpl at e<typenane E, typenane T, typenane Y, typenane Voi dAl | ocat or,
typenane Del eter>
std::basic_ostreank E, T > &
operator<<(std::basic_ostreamx E, T > & os,
shared_ptr< Y, VoidAllocator, Deleter > const & p);
tenpl at e<typenane T, typenane ManagedMenory>
nmanaged_shared_ptr< T, ManagedMenory >::type
nmake_nanaged_shared_ptr (T *, ManagedMenory &);
tenpl at e<typenane T, typenane ManagedMenory>
nmanaged_shared_ptr< T, ManagedMenory >::type
nmake_nmanaged_shared_ptr(T *, ManagedMenory &, std::nothrow t);

Struct template managed_shared_ptr

boost::interprocess::managed_shared_ptr
Synopsis

/1 I'n header: <boost/interprocess/smart_ptr/shared_ptr. hpp>

tenpl at e<typenane T, typename ManagedMenory>
struct managed_shared_ptr {

/'l types

t ypedef ManagedMenory::tenplate allocator< void >::type void_allocator;
t ypedef ManagedMenory::tenplate deleter< T >::type del eter;
typedef shared_ptr< T, void_allocator, deleter > type;

b
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Description

Returnsthe type of ashared pointer of type T with the allocator boost::interprocess::all ocator allocator and boost::interprocess::del eter
deleter that can be constructed in the given managed segment type.

Function template make_managed_shared_ptr

boost::interprocess::make managed_shared ptr
Synopsis
/'l In header: <boost/interprocess/smart_ptr/shared_ptr. hpp>

tenpl at e<typenane T, typenane ManagedMenory>
managed_shared_ptr< T, ManagedMenory >::type
nmake_managed_shared_ptr(T * constructed_object,
ManagedMenory & managed_nenory) ;

Description
Returns an instance of ashared pointer constructed with the default allocator and deleter from apointer of type T that has been all ocated
in the passed managed segment

Function template make_managed_shared_ptr

boost::interprocess::make_managed shared ptr
Synopsis
/1 I'n header: <boost/interprocess/smart_ptr/shared_ptr. hpp>

tenpl at e<typenane T, typenane ManagedMenory>
managed_shared_ptr< T, ManagedMenory >::type
make_managed_shared_ptr (T * constructed_object,
ManagedMenory & managed_nenory, std::nothrow t);

Description

Returns an instance of ashared pointer constructed with the default allocator and deleter from apointer of type T that has been all ocated
in the passed managed segment. Does not throw, return null shared pointer in error.

Header <boost/interprocess/smart_ptr/unique_ptr.hpp>

Describes the smart pointer unique_ptr

411

render

httpo://www.renderx.com/


http://www.boost.org/doc/libs/release/doc/html/../../boost/interprocess/smart_ptr/unique_ptr.hpp
http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Interprocess

nanespace boost {
namespace interprocess {
tenpl at e<typenane T, typenane ManagedMenory> struct nanaged_uni que_ptr;

tenpl at e<typenane T, typenane D> class unique_ptr;
t enpl at e<typenane T, typenane D>
voi d swap(unique_ptr< T, D> & x, unique_ptr< T, D> & vy);
tenpl at e<typenane T1l, typenane D1, typename T2, typenane D2>
bool operator==(const unique_ptr< Tl1, Dl > & X,
const unique_ptr< T2, D2 > & y);
tenpl at e<typenane T1l, typenane D1, typename T2, typenane D2>
bool operator!=(const unique_ptr< T1, Dl > & X,
const unique_ptr< T2, D2 > & y);
tenpl at e<typenane T1l, typenane D1, typename T2, typenane D2>
bool operator<(const unique_ptr< T1, D1 > & X,
const unique_ptr< T2, D2 > & vy);
tenpl at e<typenane T1l, typenane D1, typename T2, typenane D2>
bool operator<=(const unique_ptr< T1, Dl > & X,
const unique_ptr< T2, D2 > &y);
tenpl at e<typenane T1l, typenane D1, typename T2, typenane D2>
bool operator>(const unique_ptr< T1, D1 > & X,
const unique_ptr< T2, D2 > & vy);
tenpl at e<typenane T1l, typenane D1, typename T2, typenane D2>
bool operator>=(const unique_ptr< T1, Dl > & X,
const unique_ptr< T2, D2 > & y);
tenpl at e<typenane T, typenane ManagedMenory>
nmanaged_uni que_ptr< T, ManagedMenory >::type
nmake_managed_uni que_ptr (T *, ManagedMenory &);

Struct template managed_unique_ptr

boost::interprocess::managed_unique _ptr
Synopsis

/1 I'n header: <boost/interprocess/smart_ptr/unique_ptr. hpp>
tenpl at e<typenane T, typenanme ManagedMenory>
struct managed_uni que_ptr {

/'l types

typedef unique_ptr< T, typenane ManagedMenory::tenplate deleter< T >::type > type;
b

Description

Returnsthe type of aunique pointer of type T with boost::interprocess::del eter deleter that can be constructed in the given managed
segment type.

Class template unique_ptr

boost::interprocess::unique_ptr
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Synopsis

/1 In header: <boost/interprocess/smart_ptr/unique_ptr. hpp>

tenpl at e<typenanme T, typenane D>
class unique_ptr {

publi c:
/'l types
typedef T el ement _type;
typedef D del eter _type;

t ypedef unspecified pointer;

/'l construct/copy/ destruct
uni que_ptr();
explicit unique_ptr(pointer);
uni que_ptr(pointer, unspecified);
uni que_ptr (uni que_ptr &&);
t enpl at e<t ypenane U, typenane E>
uni que_ptr(unique_ptr< U, E > &&, wunspecified = nat());
uni que_ptr & operator=(uni que_ptr &&);
t enpl at e<typenane U, typenanme E>
uni que_ptr & operator=(unique_ptr< U, E > &&);
uni que_ptr & operator=(nullptr_t);
~uni que_ptr();

/1 public nmenber functions

unspecified operator*() const;

poi nter operator->() const;

poi nter get() const;

del eter_reference get _deleter();

del eter _const _reference get_deleter() const;
operator int nat::*() const;

poi nter release();

voi d reset (pointer = 0);

voi d swap(uni que_ptr &);

Description

Template unique_ptr stores a pointer to an object and deletes that object using the associated deleter when it isitself destroyed (such
as when leaving block scope.

The unique_ptr provides a semantics of strict ownership. A unique_ptr owns the object it holds a pointer to.
A unique_ptr is not CopyConstructible, nor CopyAssignable, however it is MoveConstructible and Move-Assignable.

The uses of unique_ptr include providing exception safety for dynamically allocated memory, passing ownership of dynamically
allocated memory to a function, and returning dynamically allocated memory from afunction

A client-supplied template argument D must be a function pointer or functor for which, given avalue d of type D and a pointer ptr
to atype T*, the expression d(ptr) is valid and has the effect of deallocating the pointer as appropriate for that deleter. D may also
be an Ivalue-reference to a del eter.

If the deleter D maintains state, it isintended that this state stay with the associated pointer as ownership istransferred from unique_ptr
to unique_ptr. The deleter state need never be copied, only moved or swapped as pointer ownership is moved around. That is, the
deleter need only be MoveConstructible, MoveAssignable, and Swappable, and need not be CopyConstructible (unless copied into
the unique_ptr) nor CopyAssignable.
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uni que_ptr public construct/copy/destruct

uni que_ptr();

Requires. D must be default constructible, and that construction must not throw an exception. D must not be a reference type.
Effects: Constructs auni que_pt r which owns nothing.
Postconditions: get() == 0. get_deleter() returns areference to a default constructed deleter D.

Throws: nothing.
explicit unique_ptr(pointer p);

Requires: The expression D()(p) must be well formed. The default constructor of D must not throw an exception.
D must not be areference type.

Effects. Constructs auni que_pt r which ownsp.

Postconditions: get() == p. get_deleter() returns areference to a default constructed deleter D.

Throws: nothing.
uni que_ptr(pointer p, unspecified d);

Requires: The expression d(p) must be well formed.

Postconditions: get() == p. get_deleter() returnsareferenceto theinternally stored deleter. If D isareferencetypethen get_deleter()
returns a reference to the lvalue d.

Throws: nothing.
uni que_ptr (uni que_ptr && u);

Requires: If the deleter is not areference type, construction of the deleter D from an Ivalue D must not throw an exception.

Effects: Constructsauni que_pt r which ownsthe pointer which u owns (if any). If the deleter is not areference type, it ismove
constructed from u's deleter, otherwise the reference is copy constructed from u's del eter.

After the construction, u no longer owns apointer. [ Note: The deleter constructor can be implemented with boost::forward<D>.
-end note |

Postconditions: get() == value u.get() had before the construction. get_del eter() returns areference to the internally stored deleter
which was constructed from u.get_deleter(). If D is a reference type then get_- deleter() and u.get_deleter() both reference the
same lvalue deleter.

Throws: nothing.

t enpl at e<typenane U, typenane E>
uni que_ptr(unique_ptr< U E > &% u, unspecified = nat());

Requires: If D isnot areference type, construction of the deleter D from an rvalue of type E must be well formed and not throw
an exception. If D is areference type, then E must be the same type as D (diagnostic required). unique_ptr<U, E>::pointer must
be implicitly convertible to pointer.
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Effects: Constructsauni que_pt r which ownsthe pointer which u owns (if any). If the deleter is not areference type, it ismove
constructed from u's deleter, otherwise the reference is copy constructed from u's del eter.

After the construction, u no longer owns a pointer.

postconditions get() == value u.get() had before the construction, modulo any required offset adjustments resulting from the cast
from U* to T*. get_deleter() returns areference to the internally stored deleter which was constructed from u.get_deleter().

Throws: nothing.
uni que_ptr & operator=(uni que_ptr && u);

Requires: Assignment of the deleter D from an rvalue D must not throw an exception.

Effects: reset(u.release()) followed by a move assignment from u's deleter to this deleter.
Postconditions: Thisuni que_pt r now owns the pointer which u owned, and u no longer ownsiit.
Returns: *this.

Throws: nothing.

t enpl at e<typenane U, typenane E>
uni que_ptr & operator=(unique_ptr< U, E > && u);

Requires: Assignment of the deleter D from an rvalue D must not throw an exception. U* must be implicitly convertible to T*.

Effects: reset(u.release()) followed by a move assignment from u's deleter to this deleter. If either D or E isareferencetype, then
the referenced Ivalue deleter participates in the move assignment.

Postconditions: Thisuni que_pt r how owns the pointer which u owned, and u no longer ownsiit.
Returns: *this.

Throws: nothing.
uni que_ptr & operator=(nullptr_t);

Assigns from the literal O or NULL.
Effects: reset().

Postcondition: get() ==

Returns: *this.

Throws: nothing.
~uni que_ptr();

Effects: If get() == 0 there are no effects. Otherwise get_deleter()(get()).
Throws: nothing.

uni que_ptr public member functions

unspeci fied operator*() const;
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Requires: get() !'= 0. Returns; *get(). Throws: nothing.
poi nter operator->() const;

Requires: get() != 0. Returns: get(). Throws: nothing.
poi nter get() const;

Returns: The stored pointer. Throws: nothing.
del eter_reference get _deleter();

Returns: A reference to the stored deleter.

Throws: nothing.
del eter _const _reference get_deleter() const;

Returns: A const reference to the stored del eter.

Throws: nothing.
operator int nat::*() const;

Returns: An unspecified value that, when used in boolean contexts, is equivalent to get() !=0.

Throws: nothing.
poi nter release();

Postcondition: get() == 0.
Returns: The value get() had at the start of the call to release.
Throws: nothing.
void reset(pointer p = 0);
Effects: If p == get() there are no effects. Otherwise get_deleter()(get()).
Postconditions: get() == p.

Throws: nothing.
voi d swap(uni que_ptr & u);

Requires: The deleter D is Swappable and will not throw an exception under swap.

Effects: The stored pointers of this and u are exchanged. The stored del eters are swapped (unqualified). Throws: nothing.

Function template make_managed_unique_ptr

boost::interprocess::make_managed_unique_ptr
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Synopsis
/1 In header: <boost/interprocess/smart_ptr/unique_ptr. hpp>

tenpl at e<typenane T, typenane ManagedMenory>
nmanaged_uni que_ptr< T, ManagedMenory >::type
nmake_rmanaged_uni que_ptr (T * constructed_object,
ManagedMenory & managed_menory) ;

Description

Returns an instance of a unique pointer constructed with boost::interproces::deleter from a pointer of type T that has been allocated
in the passed managed segment

Header <boost/interprocess/smart_ptr/iweak_ptr.hpp>

Describes the smart pointer weak_pitr.

namespace boost {
namespace interprocess {
tenpl at e<typenane T, typename ManagedMenory> struct managed_weak_ptr;
tenpl at e<typenane T, typename A, typenane D, typenane U, typename A2,
typename D2>
bool operator<(weak_ptr< T, A D > const & a,
weak_ptr< U, A2, D2 > const & b);
tenpl at e<typenane T, typename A, typenane D>
void swap(weak_ptr< T, AL D> & a, weak_ptr< T, A D> & b);
tenpl at e<typenane T, typenanme ManagedMenory>
managed_weak_ptr< T, ManagedMenory >::type
make_managed_weak_ptr (T *, ManagedMenory &) ;

Struct template managed_weak_ptr

boost::interprocess::managed_weak_ptr
Synopsis

/'l In header: <boost/interprocess/smart_ptr/weak_ptr. hpp>

t enpl at e<typenane T, typename ManagedMenory>
struct managed_weak_ptr {
/'l types
typedef weak_ptr< T, typename ManagedMenory::tenplate allocator< void > :type, typenanme ManO
agedMenory: :tenplate deleter< T > :type > type;
i

Description

Returnsthetype of aweak pointer of type T with the allocator boost::interprocess::allocator alocator and boost::interprocess::del eter
deleter that can be constructed in the given managed segment type.

Function template make_managed_weak_ptr

boost::interprocess::make_managed_weak_ptr
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Synopsis
/1 I'n header: <boost/interprocess/smart_ptr/weak_ptr. hpp>

tenpl at e<typenane T, typenane ManagedMenory>
nmanaged_weak_ptr< T, ManagedMenory >::type
nmake_rmanaged_weak_ptr (T * constructed_obj ect,
ManagedMenory & managed_mnenory)

Description

Returnsan instance of aweak pointer constructed with the default all ocator and del eter from apointer of type T that has been allocated
in the passed managed segment

Header <boost/interprocess/streams/bufferstream.hpp>

Thisfile definesbasic_bufferbuf, basic_ibufferstream, basic_obufferstream, and basic_bufferstream classes. These classes represent
streamsbufs and streams whose sources or destinations are fixed size character buffers.

namespace boost {
namespace interprocess {
t ypedef basi c_bufferbuf< char > bufferbuf;
t ypedef basic_bufferstreanm< char > bufferstream
t ypedef basic_ibufferstreanx< char > ibufferstream
t ypedef basi c_obufferstreanx< char > obufferstream
t ypedef basic_bufferbuf < wchar_t > wbufferbuf;
t ypedef basic_bufferstrean< wchar_t > wbufferstream
t ypedef basic_ibufferstreanx< wchar_t > w bufferstream
t ypedef basi c_obufferstreanx wchar_t > wobufferstream

Header <boost/interprocess/streams/vectorstream.hpp>

Thisfiledefinesbasic_vectorbuf, basic_ivectorstream, basic_ovectorstream, and basic_vectorstreamclasses. These classes represent
streamsbufs and streams whose sources or destinations are STL-like vectors that can be swapped with external vectorsto avoid un-
necessary all ocations/copies.

Header <boost/interprocess/sync/file_lock.hpp>

Describes a class that wraps file locking capabilities.

nanmespace boost {
namespace interprocess {
class file_lock;

}
}

Class file_lock

boost::interprocess::file_lock
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Synopsis

/'l In header: <boost/interprocess/sync/file_lock.hpp>

class file_lock {

publi c:
/'l construct/copy/ destruct
file_lock();

file_lock(const char *);
file_lock(file_lock &&);

file_lock & operator=(file_lock &&);
~file_lock();

/1 public nmenber functions

void swap(file_lock &);

void | ock();

bool try_lock();

bool tined_| ock(const boost::posix_tine::ptine & ;

void unl ock();

voi d | ock_sharabl e();

bool try_lock_sharable();

bool tined_| ock_sharabl e(const boost::posix_tinme::ptime &) ;
voi d unl ock_sharabl e();

Description

A filelock, isamutua exclusion utility similar to a mutex using afile. A file lock has sharable and exclusive locking capabilities
and can be used with scoped lock and sharable lock classes. A file lock can't guarantee synchronization between threads of the
same process so just use file locks to synchronize threads from different processes.

file_l ock public construct/copy/destruct

1

file_lock();

Constructs an empty file mapping. Does not throw
file_lock(const char * nane);

Opens afilelock. Throwsi nt er process_except i on if the file does not exist or there are no operating system resources.
file_lock(file_lock &% nmoved);

Movesthe ownership of "moved
Does not throw

sfilemapping object to *this. After the call, "moved" does not represent any file mapping object.

file_lock & operator=(file_lock & noved);

Moves the ownership of "moved"'s file mapping to *this. After the call, "moved" does not represent any file mapping. Does not
throw

~file_lock();

Closes afile lock. Does not throw.
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file_l ock public member functions

void swap(file_lock & other);
Swapstwo file_locks. Does not throw.
voi d | ock();

Effects: The calling thread tries to obtain exclusive ownership of the mutex, and if another thread has exclusive, or sharable
ownership of the mutex, it waits until it can obtain the ownership. Throws: i nt er pr ocess_except i on on error.

bool try_lock();

Effects: The calling thread tries to acquire exclusive ownership of the mutex without waiting. If no other thread has exclusive,
or sharable ownership of the mutex this succeeds. Returns: If it can acquire exclusive ownership immediately returns true. If it
has to wait, returnsfalse. Throws: i nt er pr ocess_except i on on error.

bool tinmed_|l ock(const boost::posix_time: :ptime & abs_tine);

Effects: The calling thread triesto acquire exclusive ownership of the mutex waiting if necessary until no other thread has exclusive,
or sharable ownership of the mutex or abs _timeisreached. Returns: If acquires exclusive ownership, returnstrue. Otherwisereturns
false. Throws: i nt er process_except i on on error.

voi d unl ock();

Precondition: Thethread must have exclusive ownership of the mutex. Effects: The calling thread releasesthe exclusive ownership
of the mutex. Throws: An exception derived from i nt er pr ocess_except i on on error.

voi d | ock_sharabl e();

Effects: The calling thread tries to obtain sharable ownership of the mutex, and if another thread has exclusive ownership of the
mutex, waits until it can obtain the ownership. Throws: i nt er pr ocess_except i on on error.

bool try_ |l ock_sharable();

Effects: The calling thread tries to acquire sharable ownership of the mutex without waiting. If no other thread has exclusive
ownership of the mutex this succeeds. Returns: If it can acquire sharable ownership immediately returns true. If it has to wait,
returns false. Throws: i nt er pr ocess_except i on on error.

bool tinmed_| ock_sharabl e(const boost::posix_tine::ptine & abs_tine);

Effects: The calling thread triesto acquire sharable ownership of the mutex waiting if necessary until no other thread has exclusive
ownership of the mutex or abs time is reached. Returns: If acquires sharable ownership, returns true. Otherwise returns false.
Throws: i nt er process_except i on on error.

voi d unl ock_sharabl e();

Precondition: The thread must have sharable ownership of the mutex. Effects: The calling thread rel eases the sharable ownership
of the mutex. Throws: An exception derived from i nt er pr ocess_except i on on efror.
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Header <boost/interprocess/sync/interprocess_condition.hpp>

Describes process-shared variables interprocess _condition class

nanespace boost {
namespace i nterprocess {
class interprocess_condition;
}
namespace posix_tinme {
}
}

Class interprocess_condition

boost::interprocess::interprocess_condition
Synopsis
/'l 1n header: <boost/interprocess/sync/interprocess_condition. hpp>

class interprocess_condition {
public:
/'l construct/copy/ destruct
i nterprocess_condition();
~i nt erprocess_condi tion();
/1 public menber functions
void notify_one();
void notify_all();
tenpl at e<typenane L> void wait(L &);
t enpl at e<typenanme L, typename Pr> void wait(L & Pr);
tenpl at e<t ypenane L> bool timed_wait(L & const boost::posix_tinme::ptinme &);
t enpl at e<t ypenane L, typenane Pr>
bool tinmed_wait(L & const boost::posix_tine::ptine & Pr);

Description

This class is a condition variable that can be placed in shared memory or memory mapped files. Destroys the object of type
std::condition_variable any

Unlike std::condition_variablein C++11, it isNOT safe to invoke the destructor if all threads have been only notified. It isrequired
that they have exited their respective wait functions.

i nt er process_condi ti on public construct/copy/destruct
i nterprocess_condition();
Constructs ai nt er process_condi ti on. On error throwsi nt er pr ocess_except i on.
~i nt er process_condi tion();

Destroys *this liberating system resources.
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i nterprocess_condition public member functions

L void notify_one()

If there is athread waiting on *this, change that thread's state to ready. Otherwise there is no effect.
void notify_all()

Change the state of all threads waiting on *this to ready. If there are no waiting threads, notify_all() has no effect.
tenpl at e<typenane L> void wait(L & | ock)

Releasesthelock onthei nt er process_nut ex object associated with lock, blocks the current thread of execution until readied
by acall to this->notify_one() or this->notify_all(), and then reacquires the lock.

tenpl at e<typenane L, typename Pr> void wait(L & lock, Pr pred)
The same as: while (!pred()) wait(lock)

t enpl at e<t ypenane L>
bool tinmed_wait(L & | ock, const boost::posix_time::ptinme & abs_tine);

Releasesthelock onthei nt er process_nut ex object associated with lock, blocks the current thread of execution until readied
by acall to this->notify_one() or this->notify_all(), or until time abs_time isreached, and then reacquires the lock. Returns: false
if time abs_timeisreached, otherwise true.

tenpl at e<t ypenane L, typenanme Pr>
bool tinmed_wait(L & lock, const boost::posix_time::ptime & abs_time,
Pr pred);

The same as: while (!pred()) { if (timed_wait(lock, abs _time)) return pred(); } return true;
Header <boost/interprocess/syncl/interprocess_condition_any.hpp>

Describes process-shared variables interprocess_condition_any class

namespace boost {
namespace interprocess {
class interprocess_condition_any;

}
namespace posix_tine {
}

}

Class interprocess_condition_any

boost::interprocess::interprocess_condition_any
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Synopsis
/'l 1n header: <boost/interprocess/sync/interprocess_condition_any. hpp>

class interprocess_condition_any {
publi c:
/'l construct/copy/ destruct
i nterprocess_condition_any();
~i nterprocess_condi tion_any();
/1 public nmenber functions
void notify_one();
void notify_all();
tenpl at e<typenane L> void wait(L &);
tenpl at e<typenane L, typenane Pr> void wait(L & Pr);
tenpl at e<typenane L> bool tinmed wait(L & const boost::posix_time::ptinme &);
tenpl at e<t ypenane L, typenanme Pr>
bool tined_wait(L & const boost::posix_tine: :ptine & Pr);

Description

This classis a condition variable that can be placed in shared memory or memory mapped files.

Theinterprocess _condition_any classis a generalization of interprocess _condition. Whereas interprocess_condition works only on
Locks with mutex_type == interprocess_mutex interprocess_condition_any can operate on any user-defined lock that meets the

BasicL ockable requirements (lock()/unlock() member functions).

Unlike std::condition_variable any in C++11, itisNOT safetoinvokethe destructor if all threads have been only naotified. Itisrequired
that they have exited their respective wait functions.

i nt erprocess_condi ti on_any public construct/copy/destruct
i nterprocess_condition_any();
Constructs ai nt er process_condi ti on_any. On error throwsi nt er process_except i on.
~i nt erprocess_condi tion_any();

Destroys *this liberating system resources.
i nter process_condi ti on_any public member functions
1 . . _
void notify_one();
If there is athread waiting on *this, change that thread's state to ready. Otherwise thereis no effect.
void notify_all();
Change the state of al threads waiting on *this to ready. If there are no waiting threads, notify_all() has no effect.

tenpl at e<typenane L> void wait(L & | ock);

Releasesthelock onthei nt er process_nut ex object associated with lock, blocks the current thread of execution until readied
by acall to this->notify_one() or this->notify_all(), and then reacquires the lock.
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tenpl at e<typenane L, typename Pr> void wait(L & lock, Pr pred)
The same as: while (!pred()) wait(lock)

t enpl at e<t ypenane L>
bool tinmed_wait(L & |lock, const boost::posix_tinme::ptine & abs_tine)

Releasesthelock onthei nt er pr ocess_nut ex object associated with lock, blocks the current thread of execution until readied
by acall to this->notify_one() or this->notify_all(), or until time abs_timeisreached, and then reacquires thelock. Returns: false
if time abs_time is reached, otherwise true.

t enpl at e<t ypenane L, typenanme Pr>
bool tinmed wait(L & lock, const boost::posix_ time::ptime & abs_tine,
Pr pred);

The same as: while (Ipred()) { if ("timed_wait(lock, abs_time)) return pred(); } return true;
Header <boost/interprocess/sync/interprocess_mutex.hpp>

Describes a mutex class that can be placed in memory shared by several processes.

nanespace boost {
namespace i nterprocess {
cl ass interprocess_mutex;
}
}

Class interprocess_mutex

boost::interprocess::interprocess mutex
Synopsis
/'l 1n header: <boost/interprocess/sync/interprocess_nutex. hpp>

class interprocess_nutex {
public:
/'l construct/copy/destruct
i nterprocess_nut ex()
~i nterprocess_mutex();

/'l public menber functions

voi d | ock();

bool try Il ock();

bool tined_l ock(const boost::posix_tine::ptine &
voi d unl ock()

Description

Wraps ainterprocess mutex that can be placed in shared memory and can be shared between processes. Allows timed lock tries
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i nterprocess_mut ex public construct/copy/destruct
i nterprocess_nutex();
Constructor. Throwsi nt er pr ocess_except i on on efrror.
~i nterprocess_mutex();

Destructor. If any process uses the mutex after the destructor is called the result is undefined. Does not throw.

i nt erprocess_mut ex public member functions
void | ock();

Effects: The calling thread tries to obtain ownership of the mutex, and if another thread has ownership of the mutex, it waits until
it can obtain the ownership. If athread takes ownership of the mutex the mutex must be unlocked by the same mutex. Throws:
i Nt erprocess_excepti on on efrror.

bool try_lock();

Effects: The calling thread tries to obtain ownership of the mutex, and if another thread has ownership of the mutex returns im-
mediately. Returns: If the thread acquires ownership of the mutex, returnstrue, if the another thread has ownership of the mutex,
returns false. Throws: i nt er pr ocess_except i on on error.

bool tinmed_|l ock(const boost::posix_tinme::ptinme & abs_tine);

Effects: The calling thread will try to obtain exclusive ownership of the mutex if it can do so in until the specified timeisreached.
If the mutex supports recursive locking, the mutex must be unlocked the same number of timesit islocked. Returns: If the thread
acquires ownership of the mutex, returnstrue, if thetimeout expiresreturnsfalse. Throws: i nt er pr ocess_except i on on error.

voi d unl ock();

Effects: The calling thread rel eases the exclusive ownership of the mutex. Throws: i nt er pr ocess_except i on on error.

Header <boost/interprocess/sync/interprocess_recursive_mutex.hpp>

Describesinterprocess _recursive_mutex and shared_recursive _try_mutex classes

nanespace boost {
namespace i nterprocess {
class interprocess_recursive_nutex;

}
}

Class interprocess_recursive_mutex

boost::interprocess::interprocess_recursive_mutex
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Synopsis
/'l 1n header: <boost/interprocess/sync/interprocess_recursive_nutex. hpp>

class interprocess_recursive_mutex {
publi c:
/'l construct/copy/ destruct
i nterprocess_recursive_nutex();
~i nterprocess_recursive_nutex();
/1 public nmenber functions
void | ock();
bool try_lock();
bool tined_| ock(const boost::posix_tine::ptine & ;
void unl ock();

Description

Wraps ainterprocess mutex that can be placed in shared memory and can be shared between processes. Allows several locking calls
by the same process. Allows timed lock tries

i nt er process_recursive_nut ex public construct/copy/destruct
i nterprocess_recursive_nutex();
Constructor. Throwsi nt er process_except i on on error.
~i nt er process_recursive_nutex();

Destructor. If any process uses the mutex after the destructor is called the result is undefined. Does not throw.

i nterprocess_recursive_nutex public member functions

voi d lock();

Effects: The calling thread tries to obtain ownership of the mutex, and if another thread has ownership of the mutex, it waits until
it can obtain the ownership. If athread takes ownership of the mutex the mutex must be unlocked by the same mutex. The mutex
must be unlocked the same number of timesit islocked. Throws: i nt er process_except i on on error.

bool try Il ock();

Triestolock thei nt er pr ocess_nut ex, returnsfalsewheni nt er pr ocess_nut ex isalready locked, returnstrue when success.
The mutex must be unlocked the same number of times it is locked. Throws: i nt er pr ocess_excepti on if a severe error is
found

bool tined_|l ock(const boost::posix_tinme::ptinme & abs_tine);

Tries to lock the i nt er process_nut ex, if i nt er process_nut ex can't be locked before abs time time, returns false. The
mutex must be unlocked the same number of timesit islocked. Throws: i nt er process_except i on if asevereerror isfound

voi d unl ock();
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Effects: The calling thread releases the exclusive ownership of the mutex. If the mutex supports recursive locking, the mutex
must be unlocked the same number of timesit islocked. Throws: i nt er process_except i on on error.

Header <boost/interprocess/sync/interprocess_semaphore.hpp>

Describes ainterprocess_semaphore class for inter-process synchronization

nanespace boost {
namespace interprocess {
cl ass interprocess_senmaphore;
}
}

Class interprocess_semaphore

boost::interprocess::interprocess_semaphore
Synopsis
/'l In header: <boost/interprocess/sync/interprocess_senmaphore. hpp>

class interprocess_semaphore {
public:
/'l construct/copy/destruct
i nterprocess_semaphore(unsi gned int);
~i nt er process_senmaphore();
/1 public nmenber functions
voi d post();
void wait();
bool try wait();
bool tined_wait(const boost::posix_tine: :ptine &) ;

Description
Wraps ainterprocess_semaphore that can be placed in shared memory and can be shared between processes. Allowstimed lock tries

i nt er process_senmaphor e public construct/copy/destruct
i nterprocess_semaphore(unsigned int initial Count);
Createsai nt er process_senaphor e with the given initial count. i nt er process_except i on if thereisan error.
~i nt er process_senmaphore();

Destroysthei nt er process_semaphor e. Does not throw

i nt er process_senmaphor e public member functions
voi d post ();

Incrementsthei nt er pr ocess_senaphor e count. If there are processes/threads blocked waiting for thei nt er process_sem
aphor e, then one of these processes will return successfully from its wait function. If thereisan error ani nt er pr ocess_ex-
cept i on exception is thrown.
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void wait();

Decrementsthei nt er pr ocess_senaphor e. If thei nt er pr ocess_senaphor e valueis not greater than zero, then the calling
process/thread blocks until it can decrement the counter. If thereisan error ani nt er pr ocess_except i on exception isthrown.

bool try wait();

Decrementsthei nt er pr ocess_semaphor e if thei nt er process_semaphor e'svaueisgreater than zero and returnstrue. If
the valueis not greater than zero returns false. If thereisan error ani nt er pr ocess_except i on exception isthrown.

bool tined_wait(const boost::posix_tine::ptine & abs_tine);

Decrements the i nt er pr ocess_semaphor e if thei nt er process_semaphor e's value is greater than zero and returns true.
Otherwise, waits for thei nt er process_semaphor e to the posted or the timeout expires. If the timeout expires, the function
returnsfalse. If thei nt er pr ocess_semaphor e is posted the function returns true. If thereis an error throws sem_exception

Header <boost/interprocess/sync/interprocess_sharable_mutex.hpp>

Describesinterprocess_sharable_mutex class

nanespace boost {
namespace i nterprocess {
cl ass interprocess_sharabl e_nut ex;
}
}

Class interprocess_sharable_mutex

boost::interprocess::interprocess _sharable mutex

Synopsis

/'l I'n header: <boost/interprocess/sync/interprocess_sharabl e_nmutex. hpp>

class interprocess_sharabl e_nutex {
public:
/'l construct/copy/destruct
i nterprocess_sharabl e_nut ex(const interprocess_sharable_nutex &);
i nterprocess_sharabl e_nut ex();
i nterprocess_sharabl e_nutex & operator=(const interprocess_sharable_nutex &);
~i nterprocess_sharabl e_nutex();

/'l public menber functions

voi d | ock();

bool try Il ock();

bool tined_l ock(const boost::posix_tine::ptine &) ;

voi d unl ock();

voi d | ock_sharabl e();

bool try |l ock _sharable();

bool tined_l ock_sharabl e(const boost::posix_tinme::ptime &) ;
voi d unl ock_sharabl e();
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Description

Wraps ainterprocess sharable mutex that can be placed in shared memory and can be shared between processes. Allowstimed lock
tries

i nt er process_shar abl e_mut ex public construct/copy/destruct

i nt er process_sharabl e_mut ex(const interprocess_sharable_nutex &);

i nterprocess_sharabl e_mutex();
Constructs the sharable lock. Throwsi nt er process_except i on on error.

i nterprocess_sharabl e_nmutex & operator=(const interprocess_sharabl e _nutex &);

~i nt er process_sharabl e_nut ex() ;

Destroys the sharable lock. Does not throw.

i nter process_sharabl e_nmut ex public member functions

6.

voi d lock();

Effects: The calling thread tries to obtain exclusive ownership of the mutex, and if another thread has exclusive or sharable
ownership of the mutex, it waits until it can obtain the ownership. Throws: i nt er pr ocess_except i on on error.

bool try_ lock();

Effects: The calling thread tries to acquire exclusive ownership of the mutex without waiting. If no other thread has exclusive or
sharable ownership of the mutex this succeeds. Returns: If it can acquire exclusive ownership immediately returns true. If it has
to wait, returnsfalse. Throws: i nt er pr ocess_except i on on error.

bool tined_|l ock(const boost::posix_tinme::ptinme & abs_tine);

Effects: The calling thread triesto acquire exclusive ownership of the mutex waiting if necessary until no other thread has exclusive
or sharable ownership of themutex or abs _timeisreached. Returns: If acquires exclusive ownership, returnstrue. Otherwisereturns
false. Throws:. i nt er pr ocess_excepti on on error.

voi d unl ock();

Precondition: Thethread must have exclusive ownership of the mutex. Effects: The calling thread rel easesthe exclusive ownership
of the mutex. Throws: An exception derived from i nt er pr ocess_except i on on error.

void | ock_sharabl e();

Effects: The calling thread tries to obtain sharable ownership of the mutex, and if another thread has exclusive ownership of the
mutex, waits until it can obtain the ownership. Throws: i nt er pr ocess_except i on on error.

bool try_l ock_sharable();
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Effects: The calling thread tries to acquire sharable ownership of the mutex without waiting. If no other thread has exclusive
ownership of the mutex this succeeds. Returns: If it can acquire sharable ownership immediately returns true. If it has to wait,
returns false. Throws: i nt er pr ocess_except i on on error.

bool tined_| ock_sharabl e(const boost::posix_tine::ptine & abs_tine);

Effects: The calling thread triesto acquire sharable ownership of the mutex waiting if necessary until no other thread has exclusive
ownership of the mutex or abs time is reached. Returns: If acquires sharable ownership, returns true. Otherwise returns false.
Throws: i nt er process_except i on on error.

voi d unl ock_sharabl e();

Precondition: The thread must have sharable ownership of the mutex. Effects: The calling thread rel eases the sharable ownership
of the mutex. Throws: An exception derived from i nt er pr ocess_except i on on efror.

Header <boost/interprocess/sync/interprocess_upgradable_mutex.hpp>

Describesinterprocess_upgradable mutex class

nanespace boost {

}

namespace i nterprocess {
cl ass interprocess_upgradabl e_nut ex;

}

Class interprocess_upgradable_mutex

boost::interprocess::interprocess_upgradable mutex
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Synopsis
/'l 1n header: <boost/interprocess/sync/interprocess_upgradabl e_nmutex. hpp>

cl ass interprocess_upgradabl e_nmutex {
publi c:
/'l construct/copy/ destruct
i nt er process_upgradabl e_nut ex(const interprocess_upgradabl e_nutex &);
i nt er process_upgradabl e_nutex();
i nterprocess_upgradabl e_nutex &
oper at or =(const interprocess_upgradabl e_nmutex &);
~i nt er process_upgradabl e_nut ex() ;

/1 public nmenber functions

void | ock();

bool try_lock();

bool tined_| ock(const boost::posix_tine::ptine &) ;

void unl ock();

voi d | ock_sharabl e();

bool try_lock_sharable();

bool tined_| ock_sharabl e(const boost::posix_tine::ptine &);
voi d unl ock_sharabl e();

voi d | ock_upgradabl e();

bool try_ | ock_upgradabl e();

bool tined_| ock _upgradabl e(const boost::posix_tinme: :ptinme & ;
voi d unl ock_upgradabl e();

voi d unl ock_and_I ock_upgradabl e() ;

voi d unl ock_and_Il ock_sharabl e();

voi d unl ock_upgradabl e_and_I ock_shar abl e() ;

voi d unl ock_upgradabl e_and_| ock();

bool try_unl ock_upgradabl e_and_I ock();

*bool tined_unl ock_upgradabl e_and_| ock(const boost::posix_tinme: :ptime & ;
bool try_unl ock_sharabl e_and_I ock();

bool try_unl ock_sharabl e_and_| ock_upgradabl e();

Description

Wraps ainterprocess_upgradable_mutex that can be placed in shared memory and can be shared between processes. Allows timed
lock tries

i nt er process_upgradabl e_nut ex public construct/copy/destruct

i nt er process_upgradabl e_nut ex(const interprocess_upgradabl e_nutex &);

i nt er process_upgradabl e_nmut ex();
Constructs the upgradable lock. Throwsi nt er pr ocess_except i on on error.

i nterprocess_upgradabl e_nmutex &
oper at or =(const interprocess_upgradabl e_nmutex &);

4. ~i nter process_upgradabl e_nut ex() ;

Destroys the upgradable lock. Does not throw.
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i nt er process_upgr adabl e_nut ex public member functions
voi d lock();

Effects: The calling thread tries to obtain exclusive ownership of the mutex, and if another thread has exclusive, sharable or up-
gradable ownership of the mutex, it waits until it can obtain the ownership. Throws: i nt er pr ocess_except i on on error.

bool try_lock();

Effects: The calling thread tries to acquire exclusive ownership of the mutex without waiting. If no other thread has exclusive,
sharable or upgradable ownership of the mutex this succeeds. Returns: If it can acquire exclusive ownership immediately returns
true. If it hasto wait, returns false. Throws: i nt er pr ocess_except i on on error.

bool tined_|l ock(const boost::posix_time::ptinme & abs_tine);

Effects: The calling thread triesto acquire exclusive ownership of the mutex waiting if necessary until no other thread has exclusive,
sharable or upgradable ownership of the mutex or abs time is reached. Returns: If acquires exclusive ownership, returns true.
Otherwise returns false. Throws: i nt er pr ocess_except i on on error.

voi d unl ock();

Precondition: Thethread must have exclusive ownership of the mutex. Effects: The calling thread rel easesthe exclusive ownership
of the mutex. Throws: An exception derived from i nt er pr ocess_except i on on error.

void | ock_sharabl e();

Effects: The calling thread tries to obtain sharable ownership of the mutex, and if another thread has exclusive ownership of the
mutex, waits until it can obtain the ownership. Throws: i nt er pr ocess_except i on on error.

bool try_l ock_sharable();

Effects: The calling thread tries to acquire sharable ownership of the mutex without waiting. If no other thread has exclusive
ownership of the mutex this succeeds. Returns: If it can acquire sharable ownership immediately returns true. If it has to wait,
returns false. Throws: i nt er pr ocess_except i on on error.

bool tined_| ock_sharabl e(const boost::posix_tine::ptine & abs_tine);

Effects: The calling thread triesto acquire sharable ownership of the mutex waiting if necessary until no other thread has exclusive
ownership of the mutex or abs time is reached. Returns: If acquires sharable ownership, returns true. Otherwise returns false.
Throws: i nt er process_except i on on error.

voi d unl ock_sharabl e();

Precondition: The thread must have sharable ownership of the mutex. Effects: The calling thread rel eases the sharable ownership
of the mutex. Throws: An exception derived from i nt er pr ocess_except i on on error.

voi d | ock_upgradabl e();

Effects: The calling thread tries to obtain upgradable ownership of the mutex, and if another thread has exclusive or upgradable
ownership of the mutex, waits until it can obtain the ownership. Throws: i nt er pr ocess_except i on on error.
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14

B

17.

18

bool try_| ock_upgradabl e();

Effects: The calling thread tries to acquire upgradable ownership of the mutex without waiting. If no other thread has exclusive
or upgradable ownership of the mutex this succeeds. Returns: If it can acquire upgradable ownership immediately returns true.
If it hasto wait, returnsfalse. Throws: i nt er pr ocess_except i on on error.

bool tinmed_| ock_upgradabl e(const boost::posix_time: :ptime & abs_tine);

Effects: The calling thread tries to acquire upgradable ownership of the mutex waiting if necessary until no other thread has ex-
clusive or upgradable ownership of the mutex or abs time is reached. Returns: If acquires upgradable ownership, returns true.
Otherwise returns false. Throws: i nt er pr ocess_except i on on error.

voi d unl ock_upgradabl e();

Precondition: The thread must have upgradable ownership of the mutex. Effects. The calling thread releases the upgradable
ownership of the mutex. Throws. An exception derived fromi nt er pr ocess_excepti on on error.

voi d unl ock_and_I| ock_upgradabl e() ;

Precondition: The thread must have exclusive ownership of the mutex. Effects: The thread atomically releases exclusive ownership
and acquires upgradable ownership. This operation is non-blocking. Throws: An exception derived fromi nt er pr ocess_excep-
ti on onerror.

voi d unl ock_and | ock_sharabl e();

Precondition: The thread must have exclusive ownership of the mutex. Effects: The thread atomically releases exclusive ownership
and acquires sharable ownership. Thisoperation isnon-blocking. Throws: An exception derived fromi nt er pr ocess_excepti on
on error.

voi d unl ock_upgradabl e_and_| ock_sharabl e() ;

Precondition: The thread must have upgradable ownership of the mutex. Effects. The thread atomically releases upgradable
ownership and acquires sharable ownership. This operation is non-blocking. Throws: An exception derived from i nt er pr o-
cess_excepti on oneror.

voi d unl ock_upgradabl e_and_I ock() ;

Precondition: The thread must have upgradable ownership of the mutex. Effects: The thread atomically releases upgradable
ownership and acquires exclusive ownership. This operation will block until all threads with sharable ownership release their
sharable lock. Throws: An exception derived from i nt er pr ocess_except i on on error.

bool try_unl ock_upgradabl e_and_I ock();

Precondition: The thread must have upgradable ownership of the mutex. Effects. The thread atomically releases upgradable
ownership and tries to acquire exclusive ownership. This operation will fail if there are threads with sharable ownership, but it
will maintain upgradable ownership. Returns: If acquires exclusive ownership, returns true. Otherwise returns false. Throws: An
exception derived fromi nt er pr ocess_except i on on error.

*pbool tined_unl ock_upgradabl e_and_| ock(const boost::posix_time: :ptime & abs_tine);

Precondition: The thread must have upgradable ownership of the mutex. Effects: The thread atomically releases upgradable
ownership and triesto acquire exclusive ownership, waiting if necessary until abs_time. Thisoperation will fail if there are threads
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with sharable ownership or timeout reaches, but it will maintain upgradable ownership. Returns: If acquires exclusive ownership,
returns true. Otherwise returns false. Throws: An exception derived fromi nt er process_except i on on error.

B bool try_unl ock_sharabl e_and_I ock();

Precondition: The thread must have sharable ownership of the mutex. Effects: The thread atomically releases sharable ownership
and tries to acquire exclusive ownership. This operation will fail if there are threads with sharable or upgradable ownership, but
it will maintain sharable ownership. Returns: If acquires exclusive ownership, returns true. Otherwise returns false. Throws: An
exception derived fromi nt er pr ocess_except i on on error.

bool try_unl ock_sharabl e_and_I ock_upgradabl e() ;

Precondition: The thread must have sharable ownership of the mutex. Effects: The thread atomically rel eases sharable ownership
and tries to acquire upgradable ownership. This operation will fail if there are threads with sharable or upgradable ownership, but
it will maintain sharable ownership. Returns: If acquires upgradable ownership, returns true. Otherwise returns false. Throws:
An exception derived fromi nt er pr ocess_except i on on error.

Header <boost/interprocess/sync/lock_options.hpp>

Describes the lock options with associated with interprocess mutex lock constructors.

nanespace boost {
namespace i nterprocess {
struct accept_ownershi p_type;
struct defer_|ock_type;
struct try_to_l ock_type;

static const defer_lock_type defer_| ock;
static const try_ to_lock type try_ to_l ock;
static const accept_ownershi p_type accept _ownershi p;

}

namespace posix_tine {
}
}

Struct accept_ownership_type

boost::interprocess::accept_ownership_type — Typeto indicate to a mutex lock constructor that the mutex is already locked.
Synopsis
/'l I'n header: <boost/interprocess/sync/l|ock options. hpp>

struct accept _ownership type {

I

Struct defer_lock_type

boost::interprocess::defer_lock_type — Type to indicate to a mutex lock constructor that must not lock the mutex.
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Synopsis
/'l 1n header: <boost/interprocess/sync/|ock_options. hpp>

struct defer_|lock _type {

I

Struct try_to_lock_type

boost::interprocess::try_to lock type — Type to indicate to a mutex lock constructor that must try to lock the mutex.
Synopsis
/'l 1n header: <boost/interprocess/sync/lock_options. hpp>

struct try_to_lock_type {
}

Global defer_lock

boost::interprocess::defer_lock
Synopsis

/1 I'n header: <boost/interprocess/sync/|ock_options. hpp>

static const defer_lock_type defer_| ock

Description

An object indicating that the locking must be deferred.

Global try_to_lock

boost::interprocess::try_to_lock
Synopsis

/1 I'n header: <boost/interprocess/sync/|ock_options. hpp>

static const try to lock type try to | ock

Description

An object indicating that atry_lock() operation must be executed.

Global accept_ownership

boost::interprocess::accept_ownership
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Synopsis

/'l 1n header: <boost/interprocess/sync/|ock_options. hpp>

static const accept_ownershi p_type accept _ownership;

Description
An object indicating that the ownership of lockable object must be accepted by the new owner.
Header <boost/interprocess/sync/mutex_family.hpp>

Describes a shared interprocess_ mutex family fit algorithm used to allocate objectsin shared memory.

namespace boost {
namespace interprocess {
struct nmutex_famly;
struct null_nutex_famly;

}
}

Struct mutex_family

boost::interprocess::mutex_family
Synopsis
/'l In header: <boost/interprocess/sync/ mutex_fanily. hpp>

struct mutex_famly {

/'l types
t ypedef boost::interprocess::interprocess_nutex mut ex_t ype
t ypedef boost::interprocess::interprocess_recursive_nutex recursive_nutex_type
i
Description

Describesinterprocess_mutex family to use with Interprocess framework based on boost::interprocess synchronization objects.

Struct null_mutex_family

boost::interprocess::null_mutex_family
Synopsis
/'l 1n header: <boost/interprocess/sync/ mutex_famly. hpp>

struct null_nmutex_famly {

/'l types

t ypedef boost::interprocess::null_mutex nutex_type

t ypedef boost::interprocess::null_mutex recursive_nutex_type

i
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Description

Describesinterprocess mutex family to use with Interprocess frameworks based on null operation synchronization objects.
Header <boost/interprocess/sync/named_condition.hpp>

Describes a named condition class for inter-process synchronization

namespace boost {
namespace interprocess {
cl ass naned_conditi on;
}
}

Class named_condition

boost::interprocess::named_condition
Synopsis
/'l In header: <boost/interprocess/sync/nanmed_condition. hpp>

cl ass nanmed_condition {
publi c:
/'l construct/copy/ destruct
named_condition(create_only_t, const char *,
const perm ssions & = perm ssions());
named_condi ti on(open_or_create_t, const char *,
const perm ssions & = perm ssions());
named_condi ti on(open_only_t, const char *);
~named_condi tion();

/1 public nmenber functions
*void notify_one();
void notify_all();
tenpl at e<typenane L> void wait(L &);
tenpl at e<typenane L, typenane Pr> void wait(L & Pr);
tenpl at e<typenane L> bool tinmed wait(L & const boost::posix_time::ptinme &);
tenpl at e<t ypenane L, typenanme Pr>
bool tined_wait(L & const boost::posix_tine::ptine & Pr);

/1 public static functions
static bool renove(const char *);

Description

A global condition variable that can be created by name. This condition variable is designed to work with named_mutex and can't
be placed in shared memory or memory mapped files.

named_condi ti on public construct/copy/destruct

1. -
named_condition(create_only_t create_only, const char * nane,

const perm ssions & perm = perm ssions());

Creates aglobal condition with aname. If the condition can't be created throwsi nt er pr ocess_excepti on
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named_condi ti on(open_or_create_t open_or_create, const char * nane,
const perm ssions & perm = perm ssions());

Opens or creates a global condition with a name. If the condition is created, this call is equivalent to named_condi ti on(cr e-
ate_only_t,..) If the condition is already created, this call is equivalent named_condi ti on(open_only_t, ... ) Does not
throw

named_condi ti on(open_only_t open_only, const char * nane);

Opens a global condition with a name if that condition is previously created. If it is hot previously created this function throws
i nter process_excepti on.

~named_condi tion();

Destroys *this and indicates that the calling process is finished using the resource. The destructor function will deallocate any
system resources allocated by the system for use by this process for this resource. The resource can still be opened again calling
the open constructor overload. To erase the resource from the system use remove().

named_condi ti on public member functions
*void notify_one();
If there is athread waiting on *this, change that thread's state to ready. Otherwise there is no effect.
void notify_all();
Change the state of all threads waiting on *this to ready. If there are no waiting threads, notify_all() has no effect.
tenpl at e<typenane L> void wait(L & | ock);

Releases the lock on the nanmed_nut ex object associated with lock, blocks the current thread of execution until readied by a call
to this->notify_one() or this->notify_all(), and then reacquires the lock.

tenpl ate<typenane L, typenanme Pr> void wait(L & | ock, Pr pred);
The same as: while (!pred()) wait(lock)

t enpl at e<t ypenane L>
bool tinmed_wait(L & |l ock, const boost::posix_time::ptime & abs_tinme);

Releases the lock on the named_nut ex object associated with lock, blocks the current thread of execution until readied by a call
to this->notify_one() or this->notify_all(), or until time abs_time is reached, and then reacquires the lock. Returns: false if time
abs timeisreached, otherwise true.

tenpl at e<typenane L, typenane Pr>
bool tinmed_wait(L & | ock, const boost::posix_time::ptime & abs_time,
Pr pred);

The same as: while (Ipred()) { if (timed_wait(lock, abs time)) return pred(); } return true;
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named_condi ti on public static functions

1. .
static bool renove(const char * nane);

Erases a named condition from the system. Returns false on error. Never throws.

Header <boost/interprocess/sync/named_condition_any.hpp>

Describes a named condition class for inter-process synchronization

namespace boost {
namespace interprocess {
cl ass nanmed_conditi on_any;
}
}

Class named_condition_any

boost::interprocess::named_condition_any
Synopsis
/'l In header: <boost/interprocess/sync/named_condition_any. hpp>

cl ass named_condition_any {
publi c:
/1l construct/copy/ destruct
named_conditi on_any(create_only_t, const char *,
const perm ssions & = perm ssions());
named_condi ti on_any(open_or_create_t, const char *,
const perm ssions & = perm ssions());
named_condi ti on_any(open_only_t, const char *);
~nanmed_condi tion_any();

/1 public nmenber functions
*void notify_one();
void notify_all();
tenpl at e<typenane L> void wait(L &);
t enpl at e<typenanme L, typenanme Pr> void wait(L & Pr);
tenpl at e<typenane L> bool tinmed _wait(L & const boost::posix_time::ptinme &);
tenpl at e<typenane L, typenane Pr>
bool tined_wait(L & const boost::posix_tine: :ptine & Pr);

/1 public static functions
static bool renove(const char *);

Description

A global condition variable that can be created by name. This condition variable is designed to work with named_mutex and can't
be placed in shared memory or memory mapped files.

named_condi ti on_any public construct/copy/destruct

1. -
named_condi ti on_any(create_only_t, const char * naneg,

const pernissions & perm = permssions());
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Creates aglobal condition with aname. If the condition can't be created throwsi nt er pr ocess_excepti on

named_condi ti on_any(open_or_create_t, const char * nane,
const pernissions & perm = perm ssions());

Opensor createsaglobal condition with aname. If the condition iscreated, thiscall isequivalent to named_condi ti on_any(cr e-
ate_only_t,...) If the condition is already created, this call is equivalent named_condi ti on_any(open_only_t, ...) Does
not throw

named_condi ti on_any(open_only_t, const char * name);

Opens a global condition with a name if that condition is previously created. If it is not previously created this function throws
i nt er process_excepti on.

~named_condi tion_any();

Destroys *this and indicates that the calling process is finished using the resource. The destructor function will deallocate any
system resources allocated by the system for use by this process for this resource. The resource can still be opened again calling
the open constructor overload. To erase the resource from the system use remove().

naned_condi ti on_any public member functions
*void notify_one();
If there is athread waiting on *this, change that thread's state to ready. Otherwise there is no effect.
void notify_all();
Change the state of al threads waiting on *this to ready. If there are no waiting threads, notify_all() has no effect.
t enpl at e<typenane L> void wait(L & | ock);

Releases the lock on the named_nut ex object associated with lock, blocks the current thread of execution until readied by a call
to this->notify_one() or this->notify_all(), and then reacquires the lock.

tenpl at e<typenane L, typenanme Pr> void wait(L & lock, Pr pred);
The same as. while (!pred()) wait(lock)

t enpl at e<t ypenane L>
bool tinmed_wait(L & | ock, const boost::posix_time::ptime & abs_time);

Releases the lock on the named_nut ex object associated with lock, blocks the current thread of execution until readied by a call
to this->notify_one() or this->notify_all(), or until time abs _time is reached, and then reacquires the lock. Returns: falseif time
abs timeis reached, otherwise true.

t enpl at e<t ypenane L, typenanme Pr>
bool tined_wait(L & lock, const boost::posix_time::ptime & abs_tine,
Pr pred);

The same as: while (!pred()) { if (timed_wait(lock, abs time)) return pred(); } return true;
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named_condi ti on_any public static functions

1. .
static bool renove(const char * nane);

Erases a named condition from the system. Returns false on error. Never throws.
Header <boost/interprocess/sync/named_mutex.hpp>

Describes a named mutex class for inter-process synchronization

namespace boost {
namespace interprocess {
cl ass naned_nmut ex;
}
}

Class named_mutex

boost::interprocess::named_mutex
Synopsis
/'l I'n header: <boost/interprocess/sync/ named_mut ex. hpp>

cl ass named_nutex {
publi c:
/1l construct/copy/ destruct
named_nut ex(create_only_t, const char *,
const perm ssions & = perm ssions());
named_nut ex(open_or _create_t, const char *,
const perm ssions & = perm ssions());
named_nut ex(open_only_t, const char *);
~named_mnut ex() ;

/1 public nmenber functions

void unl ock();

void | ock();

bool try_lock();

bool tined_| ock(const boost::posix_tine::ptine &);

/'l public static functions
static bool renove(const char *);

Description

A mutex with a global name, so it can be found from different processes. This mutex can't be placed in shared memory, and each
process should have it's own named_mutex.

named_nut ex public construct/copy/destruct

1.
named_nut ex(create_only_t create_only, const char * nane,

const pernissions & perm = permssions());

Creates aglobal mutex with aname. Throwsi nt er pr ocess_except i on on error.
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named_mut ex(open_or _create_t open_or_create, const char * nane,
const perm ssions & perm = perm ssions());

Opens or creates aglobal mutex with aname. If the mutex is created, thiscall is equivalent to named_nut ex(create_only_t,
... ) If the mutex is aready created, thiscall is equivalent named_nut ex(open_onl y_t, ... ) Does not throw

named_nut ex(open_only_t open_only, const char * nane);

Opens aglobal mutex with aname if that mutex is previously created. If it isnot previously created this function throwsi nt er -
process_excepti on.

~naned_nut ex() ;

Destroys *this and indicates that the calling process is finished using the resource. The destructor function will deallocate any
system resources allocated by the system for use by this process for this resource. The resource can still be opened again calling
the open constructor overload. To erase the resource from the system use remove().

named_nut ex public member functions
voi d unl ock();
Unlocks a previously locked mutex.
voi d lock();
L ocks the mutex, sleeps when the mutex is aready locked. Throwsi nt er process_except i on if asevere error isfound
bool try_lock();

Triesto lock the mutex, returns false when the mutex is already locked, returns true when success. Throwsi nt er pr ocess_ex-
cepti on if asevereerror isfound

bool tined_| ock(const boost::posix_tine::ptine & abs_tine);

Triesto lock the the mutex until time abs_time, Returns false when timeout expires, returnstrue when locks. Throwsi nt er pr o-
cess_excepti on if asevere error isfound

named_nut ex public static functions
static bool renove(const char * name);

Erases a named mutex from the system. Returns false on error. Never throws.

Header <boost/interprocess/sync/named_recursive_mutex.hpp>

Describes a named named_recursive_mutex class for inter-process synchronization

nanespace boost {
namespace i nterprocess {
cl ass naned_recursive_nut ex;
}
}
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Class named_recursive_mutex

boost::interprocess::named_recursive_mutex
Synopsis

/'l In header: <boost/interprocess/sync/ nanmed_recursive_mnutex. hpp>

cl ass naned_recursive_nmutex {
public:

/1 construct/copy/ destruct
named_recursive_nmutex(create_only_ t, const char *,

const perm ssions & = perm ssions());
nanmed_recursi ve_nut ex(open_or _create_t, const char *,

const perm ssions & = perm ssions());
named_recursive_nut ex(open_only_t, const char *);
~named_r ecursi ve_nutex();

/1 public nmenber functions

voi d unl ock();

voi d | ock();

bool try_lock();

bool tined_| ock(const boost::posix_tinme::ptine &) ;

/1 public static functions
static bool renove(const char *);

I

Description

A recursive mutex with a global name, so it can be found from different processes. This mutex can't be placed in shared memory,
and each process should have it's own named_recursive_mutex.

nanmed_r ecur si ve_nut ex public construct/copy/destruct

named_recursive_nutex(create_only t create_only, const char * nane,
const perm ssions & perm = perm ssions());

Creates aglobal recursive_mutex with aname. If the recursive_mutex can't be created throwsi nt er pr ocess_except i on

named_r ecur si ve_nut ex(open_or _create_t open_or_create, const char * nane,
const perm ssions & perm = perm ssions());

Opens or creates a global recursive_mutex with a name. If the recursive_mutex is created, this call is equivalent to named_r e-
cursi ve_nmutex(create_only_t,...)Iftherecursive mutexisaready created, thiscall isequivalent named_r ecur si ve_nu-
t ex(open_onl y_t, ...) Does not throw

named_recursi ve_nut ex(open_only_t open_only, const char * nane);

Opens a global recursive_mutex with a name if that recursive_mutex is previously created. If it is not previously created this
function throwsi nt er process_except i on.

~named_r ecursi ve_nutex();
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Destroys *this and indicates that the calling process is finished using the resource. The destructor function will deallocate any
system resources allocated by the system for use by this process for this resource. The resource can still be opened again calling
the open constructor overload. To erase the resource from the system use remove().

named_r ecur si ve_nut ex public member functions

voi d unl ock();
Unlocks a previously locked nanmed_r ecur si ve_nmut ex.
voi d lock();

Locksnaned_r ecur si ve_nut ex, sleepswhennaned_r ecur si ve_nut ex isaready locked. Throwsi nt er pr ocess_excep-
tion if asevereerror isfound.

bool try_lock();

Triestolock thenamed_r ecur si ve_nut ex, returnsfalsewhen named_r ecur si ve_nut ex isalready locked, returnstruewhen
success. Throwsi nt er pr ocess_except i on if asevere error isfound.

bool tined_| ock(const boost::posix_tinme::ptine & abs_tine);

Triesto lock the named_r ecur si ve_nut ex until time abs_time, Returns false when timeout expires, returns true when locks.
Throwsi nt er process_except i on if asevere error isfound

named_r ecur si ve_nut ex public static functions

static bool renove(const char * name);

Erases a named recursive mutex from the system

Header <boost/interprocess/sync/named_semaphore.hpp>

Describes a named semaphore class for inter-process synchronization

nanespace boost {

}

namespace i nterprocess {
cl ass nanmed_semaphor e;

}

Class named_semaphore

boost::interprocess::named_semaphore
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Synopsis
/'l 1n header: <boost/interprocess/sync/nanmed_semaphore. hpp>

cl ass nanmed_semaphore {
publi c:
/'l construct/copy/ destruct
nanmed_semaphore(create_only_t, const char *, unsigned int,
const perm ssions & = perm ssions());
named_semaphore(open_or_create_t, const char *, unsigned int,
const perm ssions & = perm ssions());
named_semaphore(open_only_t, const char *);
~nanmed_senmaphore();

/1 public nmenber functions

voi d post();

void wait();

bool try_wait();

bool tined_wait(const boost::posix_tine::ptine &;

/1 public static functions
static bool renove(const char *);

Description

A semaphore with aglobal name, so it can be found from different processes. Allows several resource sharing patterns and efficient
acknowledgment mechanisms.

named_semaphor e public construct/copy/destruct

L named_semaphore(create_only_t, const char * nane, unsigned int initial Count,

const perm ssions & perm = perm ssions());
Createsaglobal semaphorewith aname, and aninitial count. If the semaphore can't be created throwsi nt er pr ocess_except i on

named_semaphor e(open_or _create_t, const char * nane,
unsi gned int initial Count,
const perm ssions & perm = perm ssions());

Opens or creates a global semaphore with a name, and an initial count. If the semaphore is created, this call is equivalent to
naned_semaphore(create_only_t, ..) If the semaphore is already created, this call is equivalent to naned_sena-
phor e(open_onl y_t, ...) and initialCount is ignored.

named_senmaphore(open_only_t, const char * nane);

Opens aglobal semaphore with anameif that semaphoreis previously. created. If it isnot previously created this function throws
i nterprocess_exception.

~named_senmaphore();

Destroys *this and indicates that the calling process is finished using the resource. The destructor function will deallocate any
system resources allocated by the system for use by this process for this resource. The resource can still be opened again calling
the open constructor overload. To erase the resource from the system use remove().
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named_semaphor e public member functions

voi d post();

Increments the semaphore count. If there are processes/threads blocked waiting for the semaphore, then one of these processes
will return successfully from itswait function. If thereisan error ani nt er pr ocess_except i on exception is thrown.

void wait();

Decrements the semaphore. If the semaphore value is not greater than zero, then the calling process/thread blocks until it can
decrement the counter. If thereisan error ani nt er pr ocess_except i on exception is thrown.

bool try wait();

Decrementsthe semaphoreif the semaphore'svalueis greater than zero and returnstrue. If the valueis not greater than zero returns
fase. If thereisan error ani nt er process_except i on exception isthrown.

bool tinmed_wait(const boost::posix_time: :ptime & abs_tine);

Decrements the semaphore if the semaphore's value is greater than zero and returns true. Otherwise, waits for the semaphore to
the posted or the timeout expires. If the timeout expires, the function returnsfalse. If the semaphore is posted the function returns
true. If there is an error throws sem_exception

named_semaphor e public static functions

static bool renove(const char * nane);

Erases a named semaphore from the system. Returns false on error. Never throws.

Header <boost/interprocess/sync/named_sharable_mutex.hpp>

Describes a named sharable mutex class for inter-process synchronization

namespace boost {

}

namespace interprocess {
cl ass naned_shar abl e_mut ex;

}

Class named_sharable_mutex

boost::interprocess::named_sharable mutex
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Synopsis

/'l 1n header: <boost/interprocess/sync/nanmed_sharabl e_nut ex. hpp>

cl ass nanmed_sharabl e_nutex {
publi c:
/'l construct/copy/ destruct
named_sharabl e_mutex(create_only_t, const char *,
const pernissions & = perm ssions());
named_shar abl e_nmut ex(open_or_create_t, const char *,
const pernmissions & = perm ssions());
named_shar abl e_nmut ex(open_only_t, const char *);
~nanmed_shar abl e_nut ex() ;

/1 public nmenber functions

void | ock();

bool try_lock();

bool tined_| ock(const boost::posix_tine::ptine & ;

void unl ock();

voi d | ock_sharabl e();

bool try_lock_sharable();

bool tined_| ock_sharabl e(const boost::posix_tinme::ptime &) ;
voi d unl ock_sharabl e();

/1 public static functions
static bool renove(const char *);

Description

A sharable mutex with a global name, so it can be found from different processes. This mutex can't be placed in shared memory,
and each process should have it's own named sharable mutex.

named_shar abl e_nut ex public construct/copy/destruct

named_sharabl e_mutex(create_only_t create_only, const char * nane,
const pernissions & perm = perm ssions());

Creates aglobal sharable mutex with aname. If the sharable mutex can't be created throwsi nt er pr ocess_excepti on

named_shar abl e_mut ex(open_or_create_t open_or_create, const char * name,
const pernissions & perm = perm ssions());

Opens or creates a global sharable mutex with a name. If the sharable mutex is created, this call is equivalent to naned_shar -
abl e_mut ex(create_only_t, ..) If the sharable mutex is aready created, this call is equivalent to naned_shar abl e_nu-
tex(open_only_t,..).

named_shar abl e_mut ex(open_only_t open_only, const char * nane);

Opens aglobal sharable mutex with anameif that sharable mutex isprevioudly. created. If it isnot previoudly created thisfunction
throwsi nt er pr ocess_except i on.

~naned_shar abl e_nut ex() ;
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Destroys *this and indicates that the calling process is finished using the resource. The destructor function will deallocate any
system resources allocated by the system for use by this process for this resource. The resource can still be opened again calling
the open constructor overload. To erase the resource from the system use remove().

naned_shar abl e_nut ex public member functions
void | ock();

Effects: The calling thread tries to obtain exclusive ownership of the mutex, and if another thread has exclusive or sharable
ownership of the mutex, it waits until it can obtain the ownership. Throws: i nt er pr ocess_except i on on error.

bool try_lock();

Effects: The calling thread tries to acquire exclusive ownership of the mutex without waiting. If no other thread has exclusive or
sharable ownership of the mutex this succeeds. Returns: If it can acquire exclusive ownership immediately returnstrue. If it has
to wait, returns false. Throws: i nt er pr ocess_except i on on error.

bool tinmed_|l ock(const boost::posix_time: :ptime & abs_tine);

Effects: The calling thread triesto acquire exclusive ownership of the mutex waiting if necessary until no other thread has exclusive,
or sharable ownership of themutex or abs_timeisreached. Returns: If acquires exclusive ownership, returnstrue. Otherwise returns
fase. Throws: i nt er pr ocess_excepti on on error.

voi d unl ock();

Precondition: Thethread must have exclusive ownership of the mutex. Effects: The calling thread releasesthe exclusive ownership
of the mutex. Throws: An exception derived from i nt er pr ocess_except i on on error.

voi d | ock_sharabl e();

Effects: The calling thread tries to obtain sharable ownership of the mutex, and if another thread has exclusive ownership of the
mutex, waits until it can obtain the ownership. Throws: i nt er pr ocess_except i on on error.

bool try |l ock _sharable();

Effects: The calling thread tries to acquire sharable ownership of the mutex without waiting. If no other thread has exclusive
ownership of the mutex this succeeds. Returns: If it can acquire sharable ownership immediately returns true. If it has to wait,
returns false. Throws: i nt er pr ocess_except i on on error.

bool tined_| ock_sharabl e(const boost::posix_tine::ptine & abs_tine);

Effects: The calling thread triesto acquire sharable ownership of the mutex waiting if necessary until no other thread has exclusive
ownership of the mutex or abs time is reached. Returns: If acquires sharable ownership, returns true. Otherwise returns false.
Throws: i nt er process_except i on on error.

voi d unl ock_sharabl e();

Precondition: The thread must have sharable ownership of the mutex. Effects: The calling thread rel eases the sharable ownership
of the mutex. Throws: An exception derived from i nt er pr ocess_except i on on error.
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named_shar abl e_nut ex public static functions

1. .
static bool renove(const char * nane);

Erases a named sharable mutex from the system. Returns false on error. Never throws.

Header <boost/interprocess/sync/named_upgradable_mutex.hpp>

Describes a named upgradable mutex class for inter-process synchronization

namespace boost {
namespace interprocess {
cl ass nanmed_upgr adabl e_mut ex;
}
}

Class named_upgradable_mutex

boost::interprocess::named_upgradable mutex
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Synopsis
/'l 1n header: <boost/interprocess/sync/named_upgradabl e_nut ex. hpp>

cl ass named_upgradabl e_nut ex {
publi c:
/'l construct/copy/ destruct
named_upgr adabl e_nutex(create_only_t, const char *,
const pernissions & = perm ssions());
named_upgr adabl e_nut ex(open_or _create_t, const char *,
const pernissions & = perm ssions());
named_upgr adabl e_nut ex(open_only_t, const char *);
~named_upgr adabl e_nut ex() ;

/1 public nmenber functions

voi d lock();

bool try_lock();

bool tined_| ock(const boost::posix_tine::ptine & ;

voi d unl ock();

voi d | ock_sharabl e();

bool try_lock_sharable();

bool tined_| ock_sharabl e(const boost::posix_tine::ptine &);
voi d unl ock_sharabl e();

voi d | ock_upgradabl e();

bool try_ | ock_upgradabl e();

bool tined_| ock_upgradabl e(const boost::posix_tinme: :ptinme & ;
voi d unl ock_upgradabl e();

voi d unl ock_and_I ock_upgradabl e() ;

voi d unl ock_and_I ock_sharabl e();

voi d unl ock_upgradabl e_and_I ock_shar abl e() ;

voi d unl ock_upgradabl e_and_| ock();

bool try_unl ock_upgradabl e_and_I ock();

bool tined_unl ock_upgradabl e_and_| ock(const boost::posix_tinme::ptine &) ;
bool try_unl ock_sharabl e_and_I ock();

bool try_unl ock_sharabl e_and_| ock_upgradabl e();

/1 public static functions
static bool renove(const char *);

Description

A upgradable mutex with aglobal name, so it can be found from different processes. This mutex can't be placed in shared memory,
and each process should have it's own named upgradable mutex.

named_upgr adabl e_nut ex public construct/copy/destruct

named_upgr adabl e_nutex(create_only_t create_only, const char * nane,
const permissions & perm = permissions());

Creates a global upgradable mutex with a name. If the upgradable mutex can't be created throwsi nt er process_excepti on

named_upgr adabl e_nut ex(open_or _create_t open_or_create, const char * nane,
const permnissions & perm = perm ssions());

Opens or creates a global upgradable mutex with a name. If the upgradable mutex is created, this call is equivalent to
naned_upgr adabl e_mut ex(create_onl y_t, ...) If the upgradable mutex is already created, this call is equivalent to
naned_upgr adabl e_nmut ex(open_only_t,...).
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named_upgr adabl e_nut ex(open_only_t open_only, const char * name);

Opens a global upgradable mutex with aname if that upgradable mutex is previously. created. If it is not previously created this
function throwsi nt er pr ocess_except i on.

~nanmed_upgr adabl e_mut ex() ;

Destroys *this and indicates that the calling process is finished using the resource. The destructor function will deallocate any
system resources allocated by the system for use by this process for this resource. The resource can still be opened again calling
the open constructor overload. To erase the resource from the system use remove().

nanmed_upgr adabl e_mut ex public member functions

L voi d lock();

Effects: The calling thread tries to obtain exclusive ownership of the mutex, and if another thread has exclusive, sharable or up-
gradable ownership of the mutex, it waits until it can obtain the ownership. Throws: i nt er pr ocess_except i on on error.

bool try_lock();

Effects: The calling thread tries to acquire exclusive ownership of the mutex without waiting. If no other thread has exclusive,
sharable or upgradable ownership of the mutex this succeeds. Returns: If it can acquire exclusive ownership immediately returns
true. If it hasto wait, returns false. Throws: i nt er pr ocess_except i on on error.

bool tined_|l ock(const boost::posix_tinme::ptine & abs_tine);

Effects: The calling thread triesto acquire exclusive ownership of the mutex waiting if necessary until no other thread has exclusive,
sharable or upgradable ownership of the mutex or abs time is reached. Returns: If acquires exclusive ownership, returns true.
Otherwise returns false. Throws: i nt er pr ocess_except i on on error.

voi d unl ock();

Precondition: Thethread must have exclusive ownership of the mutex. Effects: The calling thread rel easesthe exclusive ownership
of the mutex. Throws: An exception derived from i nt er pr ocess_except i on on error.

voi d | ock_sharabl e();

Effects: The calling thread tries to obtain sharable ownership of the mutex, and if another thread has exclusive ownership of the
mutex, waits until it can obtain the ownership. Throws: i nt er process_except i on on error.

bool try_l ock_sharable();

Effects: The calling thread tries to acquire sharable ownership of the mutex without waiting. If no other thread has exclusive
ownership of the mutex this succeeds. Returns: If it can acquire sharable ownership immediately returns true. If it has to wait,
returns false. Throws: i nt er pr ocess_except i on on error.

bool tinmed_| ock_sharabl e(const boost::posix_tine::ptine & abs_tine);

Effects: The calling thread triesto acquire sharable ownership of the mutex waiting if necessary until no other thread has exclusive
ownership of the mutex or abs time is reached. Returns: If acquires sharable ownership, returns true. Otherwise returns false.
Throws: i nt er process_excepti on on error.
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9.

n

14

voi d unl ock_sharabl e();

Precondition: The thread must have sharable ownership of the mutex. Effects: The calling thread rel eases the sharable ownership
of the mutex. Throws: An exception derived from i nt er pr ocess_except i on on error.

voi d | ock_upgradabl e();

Effects: The calling thread tries to obtain upgradable ownership of the mutex, and if another thread has exclusive or upgradable
ownership of the mutex, waits until it can obtain the ownership. Throws: i nt er pr ocess_except i on on efror.

bool try | ock _upgradable();

Effects: The calling thread tries to acquire upgradable ownership of the mutex without waiting. If no other thread has exclusive
or upgradable ownership of the mutex this succeeds. Returns: If it can acquire upgradable ownership immediately returns true.
If it hasto wait, returnsfalse. Throws: i nt er pr ocess_except i on on error.

bool tined_|l ock_upgradabl e(const boost::posix_tinme::ptime & abs_tine);

Effects: The calling thread tries to acquire upgradable ownership of the mutex waiting if necessary until no other thread has ex-
clusive or upgradable ownership of the mutex or abs time is reached. Returns: If acquires upgradable ownership, returns true.
Otherwise returns false. Throws: i nt er pr ocess_except i on on error.

voi d unl ock_upgradabl e();

Precondition: The thread must have upgradable ownership of the mutex. Effects: The calling thread releases the upgradable
ownership of the mutex. Throws: An exception derived fromi nt er pr ocess_except i on on error.

voi d unl ock_and_I ock_upgradabl e() ;

Precondition: The thread must have exclusive ownership of the mutex. Effects: The thread atomically releases exclusive ownership
and acquires upgradable ownership. This operation is non-blocking. Throws: An exception derived fromi nt er pr ocess_excep-
ti on on error.

voi d unl ock_and | ock_sharabl e();

Precondition: The thread must have exclusive ownership of the mutex. Effects: The thread atomically releases exclusive ownership
and acquires sharable ownership. Thisoperation isnon-blocking. Throws: An exception derived fromi nt er pr ocess_excepti on
on error.

voi d unl ock_upgradabl e_and_| ock_sharabl e() ;

Precondition: The thread must have upgradable ownership of the mutex. Effects. The thread atomically releases upgradable
ownership and acquires sharable ownership. This operation is non-blocking. Throws: An exception derived from i nt er pr o-
cess_excepti on onerror.

voi d unl ock_upgradabl e_and_I ock() ;

Precondition: The thread must have upgradable ownership of the mutex. Effects: The thread atomically releases upgradable
ownership and acquires exclusive ownership. Thisoperation will block until al threads with sharable ownership releaseit. Throws:
An exception derived fromi nt er pr ocess_except i on on error.
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e bool try_unl ock_upgradabl e_and_| ock();

Precondition: The thread must have upgradable ownership of the mutex. Effects. The thread atomically releases upgradable
ownership and tries to acquire exclusive ownership. This operation will fail if there are threads with sharable ownership, but it
will maintain upgradable ownership. Returns: If acquires exclusive ownership, returns true. Otherwise returns false. Throws: An
exception derived fromi nt er pr ocess_except i on on error.

bool tinmed_unl ock_upgradabl e_and_| ock(const boost::posix_time::ptinme & abs_tine);

Precondition: The thread must have upgradable ownership of the mutex. Effects. The thread atomically releases upgradable
ownership and triesto acquire exclusive ownership, waiting if necessary until abs_time. Thisoperation will fail if there are threads
with sharable ownership or timeout reaches, but it will maintain upgradable ownership. Returns: If acquires exclusive ownership,
returns true. Otherwise returns false. Throws. An exception derived fromi nt er pr ocess_except i on on error.

B bool try_unl ock_sharabl e_and_I| ock();

Precondition: The thread must have sharable ownership of the mutex. Effects: The thread atomically rel eases sharable ownership
and tries to acquire exclusive ownership. This operation will fail if there are threads with sharable or upgradable ownership, but
it will maintain sharable ownership. Returns: If acquires exclusive ownership, returns true. Otherwise returns false. Throws: An
exception derived fromi nt er pr ocess_excepti on on error.

Q bool try_unl ock_sharabl e_and_| ock_upgradabl e() ;

Precondition: The thread must have sharable ownership of the mutex. Effects: The thread atomically releases sharable ownership
and triesto acquire upgradable ownership. This operation will fail if there are threads with sharable or upgradable ownership, but
it will maintain sharable ownership. Returns: If acquires upgradable ownership, returns true. Otherwise returns false. Throws:
An exception derived fromi nt er pr ocess_except i on on error.

naned_upgr adabl e_nut ex public static functions
static bool renove(const char * nane);

Erases a named upgradable mutex from the system. Returns false on error. Never throws.

Header <boost/interprocess/sync/null_mutex.hpp>

Describes null_mutex classes

nanmespace boost {
namespace interprocess {
class null _mutex;

}

namespace posix_tine {
}
}

Class null_mutex

boost::interprocess::null_mutex
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Synopsis
/'l In header: <boost/interprocess/sync/null _nutex. hpp>

class null _nmutex {

publi c:
/'l construct/copy/ destruct
nul | _mutex();
~nul | _mutex();

/1 public nmenber functions

void | ock();

bool try_lock();

bool tined_| ock(const boost::posix_tine::ptine & ;

void unl ock();

voi d | ock_sharabl e();

bool try_lock_sharable();

bool tined_| ock_sharabl e(const boost::posix_tine::ptine &);
voi d unl ock_sharabl e();

voi d | ock_upgradabl e();

bool try_ | ock_upgradabl e();

bool tined_| ock _upgradabl e(const boost::posix_tinme: :ptinme & ;
voi d unl ock_upgradabl e();

voi d unl ock_and_I ock_upgradabl e() ;

voi d unl ock_and_I ock_sharabl e();

voi d unl ock_upgradabl e_and_I ock_sharabl e() ;

voi d unl ock_upgradabl e_and_| ock();

bool try_unl ock_upgradabl e_and_I ock();

bool tined_unl ock_upgradabl e_and_| ock(const boost::posix_tinme::ptine &) ;
bool try_unl ock_sharabl e_and_I ock();

bool try_unl ock_sharabl e_and_| ock_upgradabl e() ;

Description
Implements a mutex that simulates a mutex without doing any operation and simulates a successful operation.
nul | _nmut ex public construct/copy/destruct
L nul | _rmut ex();
Constructor. Empty.

~nul | _nutex();

Destructor. Empty.

nul I _mut ex public member functions
void | ock();
Simulates a mutex lock() operation. Empty function.
bool try_lock();

Simulates a mutex try_lock() operation. Equivalent to "return true;"
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bool tined_|l ock(const boost::posix_tinme::ptine &) ;
Simulates a mutex timed_lock() operation. Equivalent to "return true;”
voi d unl ock();
Simulates a mutex unlock() operation. Empty function.
voi d | ock_sharabl e();
Simulates a mutex lock_sharable() operation. Empty function.
bool try_l ock_sharable();
Simulates amutex try _lock_sharable() operation. Equivalent to "return true;"
bool tinmed_| ock_sharabl e(const boost::posix_tine::ptine &;
Simulates a mutex timed_lock_sharable() operation. Equivalent to "return true;"
voi d unl ock_sharabl e();
Simulates a mutex unlock_sharable() operation. Empty function.
voi d | ock_upgradabl e() ;
Simulates a mutex lock_upgradable() operation. Empty function.
bool try_ | ock_upgradabl e();
Simulates a mutex try_lock_upgradable() operation. Equivalent to "return true;”
bool tined_| ock_upgradabl e(const boost::posix_time: :ptime &) ;
Simulates a mutex timed_lock _upgradable() operation. Equivalent to "return true;"
voi d unl ock_upgradabl e();
Simulates a mutex unlock_upgradable() operation. Empty function.
voi d unl ock_and_I| ock_upgradabl e() ;
Simulates unlock_and_lock upgradable(). Empty function.
4 voi d unl ock_and | ock_sharabl e();
Simulates unlock_and_lock_sharable(). Empty function.

= voi d unl ock_upgradabl e_and_| ock_sharabl e() ;
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Simulates unlock_upgradable and lock_sharable(). Empty function.
voi d unl ock_upgradabl e_and_| ock() ;

Simulates unlock_upgradable and_lock(). Empty function.

1 bool try_unl ock_upgradabl e_and_| ock();

Simulatestry_unlock_upgradable and lock(). Equivalent to "return true;"

18 bool tinmed_unl ock_upgradabl e_and_| ock(const boost::posix_tinme::ptinme &) ;

Simulatestimed_unlock upgradable and lock(). Equivalent to "return true;"

& bool try_unl ock_sharabl e_and_I ock();

Simulatestry_unlock_sharable_and_lock(). Equivalent to "return true;"
bool try_unl ock_sharabl e_and_| ock_upgradabl e() ;

Simulatestry_unlock_sharable and lock upgradable(). Equivalent to "return true;"
Header <boost/interprocess/sync/scoped_lock.hpp>
Describes the scoped_lock class.
Header <boost/interprocess/sync/sharable_lock.hpp>
Describes the upgradable _lock class that serves to acquire the upgradable lock of a mutex.
Header <boost/interprocess/sync/upgradable_lock.hpp>
Describes the upgradable lock class that serves to acquire the upgradable lock of a mutex.
Header <boost/interprocess/windows_shared_memory.hpp>

Describes a class representing a native windows shared memory.

nanmespace boost {
namespace interprocess {
cl ass wi ndows_shar ed_nenory;

}
}

Class windows_shared_memory

boost::interprocess::windows_shared_memory
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Synopsis
/'l 1n header: <boost/interprocess/w ndows_shared_nenory. hpp>

cl ass wi ndows_shared_nenory {
publi c:
/'l construct/copy/ destruct
wi ndows_shar ed_nenory() ;
wi ndows_shared_nenory(create_only_t, const char *, node_t, std::size_t,
const perm ssions & = perm ssions());
wi ndows_shar ed_nenory(open_or_create_t, const char *, node_t, std::size_t,
const perm ssions & = perm ssions());
wi ndows_shar ed_nenory(open_only_t, const char *, node_t);
wi ndows_shar ed_nenory(wi ndows_shared_nenory &&) ;
wi ndows_shar ed_nenory & operator=(w ndows_shared_nenory &&);
~wi ndows_shared_nenory();

/1 public nmenber functions

voi d swap(wi ndows_shared_nenory &);

const char * get_nane() const;

node_t get _node() const;

mappi ng_handl e_t get _nappi ng_handl e() const;
of fset _t get_size() const;

Description

A class that wraps the native Windows shared memory that is implemented as a file mapping of the paging file. Unlike
shared_memory_object, windows shared memory has no kernel persistence and the shared memory isdestroyed when all processes
destroy all their windows_shared_memory objects and mapped regions for the same shared memory or the processes end/crash.

Warning: Windows native shared memory and interprocess portable shared memory (boost::interprocess.:shared_memory_object)
can't communicate between them.

wi ndows_shar ed_menory public construct/copy/destruct
wi ndows_shar ed_nenory();
Default constructor. Represents an empty wi ndows_shar ed_nenory.

wi ndows_shared_nenory(create_only_ t, const char * nane, node_t node,
std::size_t size,
const perm ssions & perm = perm ssions());

Createsanew native shared memory with name"name" and at |east size"size", with the accessmode "mode". If thefile previously
exists, throws an error.

wi ndows_shar ed_nenory(open_or_create_t, const char * name, node_t node,
std::size_t size,
const pernissions & perm = permssions());

Triesto create ashared memory object with name"name" and at least size"size", with the accessmode "mode". If thefile previoudy
exists, it tries to open it with mode "mode". Otherwise throws an error.

wi ndows_shar ed_nenory(open_only_t, const char * name, node_t node);

457

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Interprocess

Tries to open a shared memory object with name "name", with the access mode "mode". If the file does not previoudly exist, it
throws an error.

wi ndows_shar ed_menory(w ndows_shared_nenory && noved) ;

Moves the ownership of "moved"'s shared memory object to *this. After the call, "moved" does not represent any shared memory
object. Does not throw

wi ndows_shar ed_nenory & operator =(w ndows_shared_nenory && noved) ;

Moves the ownership of "moved"'s shared memory to *this. After the call, "moved" does not represent any shared memory. Does
not throw

~wi ndows_shared_nenory():

Destroys *this. All mapped regions are till valid after destruction. When all mapped regions and wi ndows_shar ed_nenory
objects referring the shared memory are destroyed, the operating system will destroy the shared memory.

ndows_shar ed_nenory public member functions

voi d swap(w ndows_shared_nenory & other);
Swaps to shared_memory_objects. Does not throw.

const char * get_nanme() const;
Returns the name of the shared memory.

node_t get_node() const;
Returns access mode.

mappi ng_handl e_t get_nmappi ng_handl e() const;
Returns the mapping handle. Never throws.

of fset _t get_size() const;

Returns the size of the windows shared memory. It will be a4K rounded size of the "size" passed in the constructor.

Header <boost/interprocess/xsi_key.hpp>

Describes a class representing axsi key type.

namespace boost {

}

namespace interprocess {
cl ass xsi _key;

}

Class xsi_key

boost::interprocess::xsi_key
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Synopsis
/'l 1In header: <boost/interprocess/xsi_key. hpp>

cl ass xsi _key {
publi c:
/'l construct/copy/ destruct
xsi _key();
xsi _key(const char *, boost::uint8_t);

/1 public nmenber functions
key t get_key() const;

Description

A classthat wraps XSI (System V) key t type. Thistype calculates key t from path and id using ftok or sets key to IPC_PRIVATE
using the default constructor.

xsi _key public construct/copy/destruct

L xsi _key();

Default constructor. Represents a private xsi _key.

N xsi _key(const char * path, boost::uint8_t id);

Creates anew X S| shared memory with a key obtained from a call to ftok (with path "path" and id "id"), of size "size" and per-
missions "perm". If the shared memory previously exists, throws an error.

xsi _key public member functions
key_t get_key() const;

Returnsthe internal key t value.

Header <boost/interprocess/xsi_shared_memory.hpp>

Describes a class representing a native xsi shared memory.

namespace boost {
namespace i nterprocess {
cl ass xsi _shared_nenory;

}
}

Class xsi_shared_memory

boost::interprocess::xsi_shared_memory
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Synopsis
/'l 1n header: <boost/interprocess/xsi_shared_nenory. hpp>

cl ass xsi_shared_nenory {
publi c:
/'l construct/copy/ destruct
Xxsi _shared_nenory();
xsi _shared_nenory(open_only_t, int);
xsi _shared_nenory(create_only_t, const xsi_key & std::size_t,
const perm ssions & = perm ssions());
xsi _shared_nenory(open_or_create_t, const xsi_key & std::size_t,
const perm ssions & = perm ssions());
xsi _shared_nenory(open_only_t, const xsi_key &);
xsi _shared_nenory(xsi _shared_nenory &&);
Xxsi _shared_nenory & operator=(xsi_shared_nenory &&);
~xsi _shared_nenory();

/1 public nmenber functions

voi d swap(xsi_shared_nenory &);

int get_shmd() const;

mappi ng_handl e_t get _nappi ng_handl e() const;

/1 public static functions
static bool renove(int);

Description

A class that wraps XSl (System V) shared memory. Unlike shared_ memory_object, xsi_shared_memory needs a valid xsi_key to
identify a shared memory object.

Warning: XSl shared memory and interprocess portable shared memory (boost::interprocess::shared_memory_object) can't commu-
nicate between them.

xsi _shared_menory public construct/copy/destruct

N xsi _shared_menory() ;

Default constructor. Represents an empty xsi _shar ed_nenory.
xsi _shared_nenory(open_only_t, int shnmd);

Initializes *this with a shmid previously obtained (possibly from another process) This lower-level initializer allows shared
memory mapping without having a key.

xsi _shared_nenory(create_only_t, const xsi_key & key, std::size_t size,
const pernissions & perm = permssions());

Creates anew X S| shared memory from 'key', with size "size" and permissions "perm". If the shared memory previously exists,
throws an error.

4. xsi _shared_nenory(open_or_create_t, const xsi_key & key, std::size_t size,

const permissions & perm = perm ssions());
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8.

Opens an existing shared memory with identifier 'key' or creates anew XSI shared memory from identifier 'key', with size "size"
and permissions "perm".

xsi _shared_nenory(open_only_t, const xsi_key & key);
Triesto open a XSl shared memory with identifier 'key' If the shared memory does not previously exist, it throws an error.
xsi _shared_nenory(xsi _shared_nenory && noved);

M oves the ownership of "moved"'s shared memory object to *this. After the call, "moved" does not represent any shared memory
object. Does not throw

xsi _shared_nenory & operator=(xsi_shared_nenory && noved);

Moves the ownership of "moved"'s shared memory to *this. After the call, "moved" does not represent any shared memory. Does
not throw

~xsi _shared_nenory();

Destroys *this. The shared memory won't be destroyed, just this connection to it. Use remove() to destroy the shared memory.

xsi _shar ed_nmenory public member functions

voi d swap(xsi_shared_menory & other);

Swaps two xsi_shared_memorys. Does not throw.
int get_shmd() const;

Returns the shared memory 1D that identifies the shared memory
mappi ng_handl e_t get _nmappi ng_handl e() const;

Returns the mapping handle. Never throws

xsi _shar ed_nenory public static functions

1.

static bool remove(int shnmid);

Erases the X S| shared memory object identified by shmid from the system. Returns false on error. Never throws
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