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˹ Ǒ ǞǦǋКὦ

ƼϓǶ

ɅɶȽ
ǓẺǔǮǠƽ



Boost.MultiIndex

Boost ǵ ǠǛǋ ɅɶȽ

Ǥǵ
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Ǯ Ǎǯ

Multi ǵ

Index ╠
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Ǒ ˹ ǵ ɨȷɆ

#include <list>

struct Presen {
string twitterID ; // ID
string hatenaID ;  // ID
string title;     // 

};
std::list< Presen> timeTable ;
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Ǒ ˹ ǵ ɨȷɆ̸ȔǍ

#include <boost/assign.hpp>

timeTable += Presen (
Ƨcpp_akira ƨ,

Ƨfaith_and_brave ƨ,
Ƨ"ÏÏÓÔ ƨ

);
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Ǒ ˹ ǵ ɨȷɆ̸ȔǍ

timeTable += Presen (
Ƨkinaba ƨ,

Ƨcafelier ƨ,
ƧBoost.MultiIntrusivedex ƨ

);
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Ǒ ˹ ǵ ɨȷɆ̸ȔǍ

timeTable += Presen (
Ƨmelponnƨ,

Ƨmelponƨ,
ƧBoost.Coroutine ƨ

);
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̸ǪǦɅɶȽș̓ǑǍ

ΙƦƦǜȚǵ ȽȢɆɩǪǭ
ǱȚǧǪǦǪǘ

twid_to_title (
timeTable ,
ƧDecimalBloat ƨ

) ˮˮƧBoost.Preprocessor ƨ



11/68

ǚǍǧ

#include <boost/foreach.hpp>

string twid_to_title ( tt , id)
{

BOOST_FOREACH(Presen& p, tt )
if( p.twitterID == id )

return p.title ;
throw std:: out_of_range (id);

}
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ǚǍǧ

#include <boost/foreach.hpp>

string twid_to_title ( tt , id)
{

BOOST_FOREACH(Presen& p, tt )
if( p.twitterID == id )

return p.title ;
throw std:: out_of_range (id);

}
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˔
Boost
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300 Ϥ˲ǲ

ȷȯɶɩǠȒǲǶ
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ɅɶȽ șẀǏȓǷ

ƺstd::set ǱȐƲ Ǔ ǋ
struct ByTwID

{ bool operator()( ) { } };

// std::list< Presen> 
std::set< Presen,ByTwID >       

timeTable ;
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1ϤΊ ǋ

string twid_to_title ( tt , id)
{

auto it =
tt.find ( Presen( twid ƗƧƨƗƧƨƾƾƘ

if( it != tt.end () )
return it - >title;

throw std:: out_of_range ( twid );
}
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1ϤΊ ǋ

string twid_to_title ( tt , id)
{

auto it =
tt.find ( Presen( twid ƗƧƨƗƧƨƾƾƘ

if( it != tt.end () )
return it - >title;

throw std:: out_of_range ( twid );
}
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ǱȚǮʥֻ (1)

ΙTwitter ID ǟȊǱǖǭ
ǶǭǱ ID Ǯȉ ǞǦǋ

hatenaid_to_title (
timeTable ,
Ƨxyuyuxƨ

)
ˮˮ ƧBoost.Asio ƨ
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ǱȚǮʥֻ (2)

Ι ǵ ȉ ȑǦǋ

BOOST_FOREACH(Presen & p, timTbl )
cout << p.title << endl ;

// set ID
// - Boost.SmartPtr:shared_ptr+weak_ptr
// - Boost.Preposessor
// - Boost. ƛ
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ǚǚȅǮǵ șȅǯȈȒ

Twitter ID Ǯ
Ǯǔǭ

ǶǭǱ ID Ǯ
Ǯǔǭ

ǲЊȓǦ ȉ
Ǐǯǘ
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ǤȚǱ

Boost.MultiIndex

ǉǱǦǲ
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ǚǍǧ

typedef
multi_index_container <Presen ,

indexed_by <
ordered_unique <

member<Presen,string,&Presen :: twitterID >
>,
ordered_unique <

member<Presen,string,&Presen :: hatenaID >
>,
sequenced<>

>
> MyTimeTable;

Presen

.twitterID

.hatenaID
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mi<Presen,index <Tw,Ht,seq>>

// get<0>
//   twitterID
//   

timeTable.get <0>()
ƚÆÉÎÄƽƧ×ÒÁÉÔÈʦʨƨƾƘ
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mi<Presen,index <Tw,Ht,seq>>

timeTable.get <1>()
ƚÆÉÎÄƽƧCryolite ƨƾƘ

// get<1>
//   ID
//   
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mi<Presen,index <Tw,Ht,seq>>

// get<2>  

BOOST_FOREACH(
const Presen& p,    
timeTable.get <2>()

)
cout << p.title << endl ;
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ȏǖǉȒ

ᵂ
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3ǫɅɶȽ
̸Ȓǵǯ
̲Ǔ Ǎǵ



28/68

ǫȅȑƲǚȓǯǵ ǋǶ

struct MyTimeTable {
set< Presen , ByTwID>     tt1;
set< Presen , ByHatenaID> tt2;
list< Presen>            tt3;
void add(const Presen& p)

{ tt1.insert(p);
tt2.insert(p);
tt3.push_back(p); }

};
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ǫȅȑƲǚȓǯǵ ǋǶ

struct MyTimeTable {
set< Presen , ByTwID>     tt1;
set< Presen , ByHatenaID> tt2;
list< Presen>            tt3;
void add(const Presen& p)

{ tt1.insert(p);
tt2.insert(p);
tt3.push_back(p); }

};
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ȢɱɅɁȭȷǵ

Ƽ@kinaba ǮǠƳ ˗ЊǪǦ
ǵǮ ȫɡɱȹɩ ƽ

tt1.erase( PresenƽƧkinaba ƨƗƧƨƗƧƨƾƾƘ
tt2.erase ƽƛƛƾƘ
tt3.erase ƽƛƛƾƘ
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ȢɱɅɁȭȷǵ

MultiIndex ǱȐ

ʝ

tt.get <0>().erase ƽƧkinaba ƨƾƘ
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ǜȓǭȒȢɱɅɁȭȷ

Њ ѹ

ordered_unique
ordered_non_unique

O(log N) O(1 )
set, multiset :

ὑȫɶǮ

hashed_unique
hashed_non_unique

O(1) O(1)
unordered_set :

ὑȫɶǮɍɁȵɣ

sequenced O(1) O(1)
list:

ЊȓǦ ș ǏȒ

random_access O(1)
O(♥

)

vector:

ɧɱȾɞȠȭȹȷ
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MultiIndex ǵ͛ѫǱ ȅǯȈ

Ι ȚǱȢɱɅɁȭȷș̂ǘȐȓȒ

Ι /+ 0+ 1+ ĢǮǱǖƲȽȮȉ̂ǘȐȓȅǠ
struct oreore {}; // ǭǔǯǍǱḌ

multi_index_container <T,
indexed_by ˱ƛƗ ÓÅÑÕÅÎÃÅÄ˱tag< oreore >> > tt ;

tt.get <oreore >();

tt.get ˱ʣ˲ƽƾƚÅÒÁÓÅƽƧuskzƨƾƘ
BOOST_FOREACH(p, tt.get ˱ʧ˲ƽƾƾ ǅ ƛ ǆ
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MultiIndex ǵ͛ѫǱ ȅǯȈ

ΙὕǶȇǞȔ ǵȱɱɄɈȏȑ͛ѫ
Έehmc'jdx(+ lnchex'Ģ(

set_tt.find ( PresenƽƧuskzƨƗƧƨƗƧƨƾƾƘ

vs

mi_tt.find ƽƧuskzƨƾƘ



Boost.Intrusive

Boost ǵ ǠǛǋ ɅɶȽ

Ǥǵ

↓∟╠ Boost┼─

⌐ ⇔√

|
| | |
| |

| ⇔ |
⇔ᴼ
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Ǯ Ǎǯ

intrusive

= ͙Њ



37/68

ǵɅɶȽ

Ι ǵ ɟɱɎǶƲẆ
struct Presen {

string twitterID ;
string hatenaID ;
string title;

};

std::list< Presen > lst ;

struct _List_node {
_List_node * prev ;
_List_node * next;
Presen data;

};
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͙Њ ɅɶȽ

Ι ɟɱɎǓƲ͙Њ
struct Presen {

list_member_hook <> hook;
string twitterID ;
string hatenaID ;
string title;

};
intrusive::list< PresenƗƛ˲ lst ;

|
| | |
| |

| ⇔ |
⇔ᴼ
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ɟɨɁɆ ɅɟɨɁɆ

ΙɅɟɨɁɆ [Bad]
ΈɅɶȽὑ ǓȱɱɄɈǲ͒ἭǞǨȊǍ

Έhook ș ѝǮ ǖ ǓǒǒȒ

ΙɟɨɁɆ [Good]
Έȱɒɶʥ֯ȨɔȶȥȭɆȉЊȓȐȓȒ

Έ ǵȱɱɄɈǲֿ ǲЊȓȐȓȒ
ΙὕǶ MultiIndex ǱǚǯǓǮǔȒ
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ɟɨɁɆ ɅɟɨɁɆ

ΙɅɟɨɁɆ [Bad]
ΈɅɶȽὑ ǓȱɱɄɈǲ͒ἭǞǨȊǍ

Έhook ș ѝǮ ǖ ǓǒǒȒ

ΙɟɨɁɆ [Good]
Έȱɒɶʥ֯ȨɔȶȥȭɆȉЊȓȐȓȒ

Έ ǵȱɱɄɈǲֿ ǲЊȓȐȓȒ
ΙὕǶ MultiIndex ǱǚǯǓǮǔȒ

˹ Ƕ
ǒǋ Ƕ
ȷȫɁɕ
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ɅɶȽ ɜɉȠ

Boost.Intrusive

ǵƲ ⱪ
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ǲ set ǵ Ǔẉǋ
STL MultiIndex Intrusive

vector random_access

deque

slist slist

list sequenced list

set ordered set

unordered_set hashed unordered_set

avl_set

splay_set

sg_set

treap_set
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ɜɉȠⱲșǖǠǗȒset

ƺset Њ: ǋ : ǋ

ƺavl_set Њ: ǋ : ǋ

ƺsg_set ὕ ŀ ў

ƺsplay_set ȏǖ̓Ǎ : ǋ

ƺtreap_set Ϯϼ↓ǫǘȐȓȒ



ȅǣǭȆȏǍ

Boost ǵ ǠǛǋ ɅɶȽ

Ǥǵ

↓∟╠ MultiIndex ┼─

⌐ ⇔√

|
| | |
| |

| ⇔ |
⇔ᴼ
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ǠǛǋǯǚȔ

ƺMultiIndex Ƕ

ΈЊȓȒɅɶȽǲ șқǏǡǲ
ǵȢɱɅɁȭȷ█ȓǭоǋ

ƺIntrusive Ƕ

Ƶsg_set ǯǒ splay_set ǯǒ

ƵǉǪǭǠǛǋ
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ǉȖǢȒǯĢ

ȉǪǯǠǛǋ
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ǯǋǍȖǘǮ

ƺIntrusive ș̓Ǫǭ
MultiIndex ȢɱɅɁȭȷ

avl <> splay<>
sg<> treap <>

șὕ ǞȅǠ



48/68

ȢɱɅɁȭȷǵ̸ȑ ȀʴĢ

ΙUser - defined indices

ΈThe mechanisms by which Boost.MultiIndex
orchestrates the operations of the indices held by 
a multi_index_container are simple enough to make 
them worth documenting so that the (bold) user can 
write implementations for her own indices.
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ȢɱɅɁȭȷǵ̸ȑ ȀʴĢ

ΙUser - defined indices

ΈThe mechanisms by which Boost.MultiIndex
orchestrates the operations of the indices held by 
a multi_index_container are simple enough to make 
them worth documenting so that the (bold) user can 
write implementations for her own indices.
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ǯǋǍȖǘǮ

Ιǚǵ♥ǵ КὦǶ
Έ ǓȻɶȷǒȐҷ ǲ ǞǦ

Έ Ƶ ǪǭȒǒȉ

Έᾓ ǲ ƵẀȖȒǒȉ


