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STL: standard template library
TR1: Library Technical Report 1

Programming Language C++: C++98, C++03, C++0x
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C

oopgp/ex00.cc:

cl

¥

ass B { /7 0OQOO4d

public: // 00O00O0OOOO

int a;

double b[3];

static int c;

// 0000000 - Joooooooogo

BO : a(10), e("50™), f(M_PI) {}

B(int a) : a(a), e('51™), f(MM_PD {}
//B(const B &that) { *this = that; }
B(const B &that) { *this = that; a = 12; }
// 00o00oOoOo

virtual "BQ {:

// 00O00oOoOOoooooo

const double &operator[](std::size_t pos) const

{
return d[pos];

}
double &operator[](std::size_t pos)

{
//return d[pos];:

//
//
/7/

/7/
//
//
//
//

//

/7/

= 10; /= 00000000 NG =/
= {20, 21, 22 }; /+ 00000000 NG =/
= 0; /= 00000000 NG =/
, c(0) /= 0000000000000000 NG =/
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return const_cast<double &>(static_cast<const B &>(*this)[pos]);

}
// 00000

const char =get _e() const { return e; }
double &ref f() { return f; }

private: // O0000O0O0O0OOO

static double d[3];
const char =e;
double T;

int B::c = 30;
double B::d[] = { 40, 41, 42 };

//
//

//
//
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class D : public B { // O0O0OOO0OOOODOOOOOO
public: // 00OO00O0OODOO
int a;

// 0000000 : 0000000000
DO : BO, a(19), f(M_E) { init(); }

D(const D &that) : B(that), a(19), f(ME) { init(Q); } // 0000000 OOOODOOOO

// 0O0O0Oooo
virtual "DQ

{
delete[] g:;

}
double &ref f() { return f; }
friend const double =get_g(const class D &that);

private: // O0000O0O0O0OOO

double T;

double =g;

void InitQ)

{
double g[3] = { 60, 61, 62 };
this->g = new double[3];
memcpy(this->g, g, sizeof(g));

}
3

// class D ODOO0O0OODOO
const double *get_g(const class D &that) { that.c =

// 00000000000

// 0000000000

// 000000000 O00O0OC0O

// 0000O0000OOQCOO

39; return that.g; }
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#include <iostream>
#include <cmath>
#include <string.h>

int maini)

{

std::cout << B::c <<

B X, Y(11), Z(Y);
X.c = 31;

X[2] = Y[2] = Z[2]
std::cout << "B X.
std::cout << "B Y.
std::cout << "B Z.

D W(static_cast<const D &>(2));

B vV = new D(W);

D =U = dynamic_cast<D *>(V);

std::cout << "D W.

std::cout << "B V->" << V->a <<

using std::swap;

// 00000 for C++

// math. for C++

// memcpy, etc of
\n”; //
//
//
49; //
<< X.a << X.b[0] <<

<< Y.a << Y.b[O]
<< Z.a << Z.b[0]

swap(W.ref_f(), W.B::ref_f(Q));
swap(V->ref (), U->ref fQ);

std::cout << "D W.

std::cout << "B V->" << V->a <<

delete V;
return O;

}

//
//
//
<< W.a << W.b[O]
V->b[0]
<< W.a << W.b[O]
V->b[0]

C

goooogDn B::c

00000 BOOOOoDOoOoOO XO, Y1), z(Y)
ooooogog B::c

00000 BOODODODODOODOOODOOOOOO [

X.c << X[2] << X.get_ e() << X.ref_f(Q << ’\n7;
Y.c << Y[2] << Y.get_ e() << Y.ref_f() << ’\n’;
Z.c << Z[2] << Z.get e() << Z.ref () << ’\n’;

00000 DOOOOOOO W)

ooodo B OoOOOO =V = new D(W)

00000 DOOOOO =U = (D %)V
<< W.c << W[2] << W.get_e() << W.ref_fQ
<< V->c << (*V)[2] << V->get_e() << V->ref_T(Q)
<< W.c << W[2] << W.get_e() << W.ref fQ
<< V->c << (*V)[2] << V->get_e() << V->ref_fT()

<<

<<

W.B::ref_fQ
U->ref_fQ

W.B::ref_fQ
U->ref Q)

<

N

<<

get_g(W)[O]
get_g(*U)[0]

get_g(W[0] ;
get_g(~U)[0];

gboooooboboobooobobooboooboboobooobobooobobobDooDooboboooobobooobooDbo
gogooboooooboooobobooooooobooooboboooboooob bbb bbb DbbooDb LoD
goboboobooboobooboobooboobobooooboboboooboboboobooboooo

dbDconstobuogoobogobbuooobbooobbooobbooobboogbbogo

obooooobd -p6/37




oo ex00.ccUuoononooooouoogn

oot otdbtgbotdbouotbtobotdbtobotdbuoububodnod
oot

. 00000 []0o00oof0n double &d0Oconst OO const OO OO0OOooOonOnO
OOoDoOo0o0ooooooooo
OO00Do000000oooooOoooooooooooooooooooooooood
Oo0ooooon

cgubbodbotobbotdboogbtgbotubotubogbodbooboogboogod

O000d000oooooooooooooboboood deleted00oooooooOoO
goouoggod

. 0ooooooo f oo ooooooo

Doo0ooodoooboooooooooobooobood WB::ref _f() O
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STL vector

oopgp/container00.cc:

#include <vector>

using std::string; // 00000Ostring 0000 std::basic_string<char>
const string names[] = { "Taro", '‘Hanako', "Jiro", "Keiko", }; // string 0000

const string family names[] = { "Kato'", '"Yamada', "lkeguchi', }; // string 0000
std::cout << "names: ''; // 000000000000O0std:z:cout << JOOOOOOO

for (size_t i=0; i<sizeof(names)/sizeof(string); i++)
std: :cout << names[i] << ", "';

std::cout << "™\n";

std::cout << "family names: "';

for (size_t i=0; i<sizeof(Ffamily_names)/sizeof(string); i++)

std::cout << family_names[i] << ", ";
std: :cout << "\n"';

std: :vector<string> full_names; // string 00O vector
for (int i=0; i<int(sizeof(family_names)/sizeof(string)); i++)
for (int j=0; j<int(sizeof(nhames)/sizeof(string)); j++)
full_names.push_back(family_names[i] + " " + names[j]);
// string 0000O+000000 full_names O00OO0OOO

std::cout << "\nfull names: "'; // full_names O0O0O
for (std::vector<string>::iterator it = full_names.begin();
it '= full_names.end(); ++it) // string 00O vector OOOO0OO (@OO)

std::cout << =it << ", ";
std::cout << "\n";

00000 (00o0) 0ooooooooooooo
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STL

oopgp/container02.cc:

1St

#include <list>
#include <netinet/in_h> // struct in_addr, etc
#include <arpa/Zinet.h> // inet_ntop, etc

const char *const addrs[] = { // 00000000 const
"60.32.126.145",

"172.16.127.1",
¥

std::list<struct in_addr> in_addr_list; // struct in_addr OO list

for (size_t i1=0; i<sizeof(addrs)/sizeof(char *); i++) {
struct in_addr addr;

if (inet_pton(AF_INET, addrs[i], &addr) !'= 1) continue; // inet pton DOOOOO0O
in_addr_list.push_back(addr); // addr O in_addr_list OO0OOODO

}

for (int a=1; a<argc; a++) { // 000000000000000O00000

struct in_addr addr;
if (inet_pton(AF_INET, argv[a], &addr) != 1)

continue;
in_addr_list.push_front(addr); // addr O in_addr list OOOOOOO
}
std::cout << "in_addr list: "; // in_addr_list 00O0O
for (std::list<struct in_addr>::iterator it = in_addr_list.begin();
it = in_addr_list.end(); ++it) { // struct in_addr 00O list 000000
char b[64];
std::cout << inet_ntop(AF_INET, &=it, b, sizeof(b)) << ", "; // 0000&O0000O
}

std::cout << "\n"';

gobbuoogobbuoogobbuooobbooobbooobbooobbooobboooboba
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STL map

oopgp/container05.cc:

#include <map>

using std::string;
struct hostinfo { std::vector<string> addrs, addr6s; };

const char *hosts[] = {
"www . freebsd.org",

"localhost",
}; // 000000 hosts[i] O IPv4 OOOOOOOOINIPYG ODODOODODOOODOO
// hostinfos[hosts[i]]-addrs, hostinfos[hosts[i]].addr6s O0OOOOOO

std: :map<string, struct hostinfo> hostinfos; // <string, struct hostinfo>0O0 map
struct addrinfo hints, *res, =*r;
memset(&hints, 0, sizeof(struct addrinfo));
hints.ai_family = AF_UNSPEC;
hints.ai_socktype = SOCK_STREAM;
int gai_errno;
for (size_t i=0; i<sizeof(hosts)/sizeof(*xhosts); i++) {
if ((gai_errno=getaddrinfo(hosts[i], NULL, &hints, &res)) != 0) continue;
std::cout << hosts[i] << "
for (r=res; r!=NULL; r=r->ai_next) {
char host[Nl_MAXHOST];
it ((r->ai_family = AF_INET && r->ai_family != AF_INET6) ||
(gai_errno=getnameinfo(r->ai_addr, r->ai_addrlen, host, sizeof(host), NULL, O, NI_NUMERICHOST)) != 0) continue;
std::cout << host << ™, "; // getaddrinfo 0000000 OOOO getnameinfo 00000000 ODODO
std: :vector<string> & = (r->ai_family == AF_INET6) ?
hostinfos[hosts[i]]-addr6s : hostinfos[hosts[i]]-addrs;
a.push_back(host); // char host[] O hostinfos[hosts[i]]-addrs 0000 hostinfos[hosts[i]]-addr6s 000000
}
std::cout << "\n"; // hostinfos 0 [J 0000000 O0OOOOOOOO
}
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map

oopgp/container05.cc:

std::cout << "\nhostinfos for IPv4:\n";
for (size_t i=0; i<sizeof(hosts)/sizeof(*xhosts); i++) {
if (hostinfos[hosts[i]]-addrs.empty()) // hostinfos[hosts[i]]-addrs OO0O0OO0O0O0O
continue;
std::cout << hosts[i] << ": *;
for (std::vector<string>::iterator it = hostinfos[hosts[i]]-addrs.begin();
it = hostinfos[hosts[i]]-addrs.end(); ++it) // hostinfos 0O [ 000000000 ODOOODOO
std:zcout << =it << ", ";
std::cout << ""\n";
}
std::cout << "\nhostinfos for IPv6:\n";
for (size_t i1=0; i<sizeof(hosts)/sizeof(xhosts); i++) {

if (hostinfos[hosts[i]]-addr6s.empty()) // hostinfos[hosts[i]].-addr6s 00000000
continue;
std::cout << hosts[i] << ": ";

for (std::vector<string>::iterator it = hostinfos[hosts[i]]-addr6s.begin();
it I= hostinfos[hosts[i]]-addr6s.end(); ++it) // hostinfos 0O [ U0O0OOOCOO0OODOOOOOO
std::cout << =it << ", "';
std::cout << "\n"';

}

00000 c+O0000d00 distionay["'OO™] = "O000O"0O0O0O00OODOOOOOOOOOOO
OO0Ostdmmap OOOOO0OCOO0OODOOCOOOOOO
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map

oopgp/container05.cc:

$ make container05
$ ./container05

hostinfos for 1Pv4:
www . Freebsd.org:

www . netbsd.org:

www .openbsd.org:
www.debian.org:

www . ubuntu.com:

www . Fedoraproject.org:
fedoraproject.org:
www. linux.org:

www .opensolaris.org:
www.macosforge.org:
www .microsoft.com:
www . tron.org:
code.google.com:
localhost:

hostinfos for I1Pv6:
localhost:

69.147.83.33,

204.152.190.12,

129.128.5.191,

194.109.137.218,

91.189.94.8,

209.132.176.122, 66.35.62.162, 80.239.156.214, 152.46.7.221,
209.132.176.122, 66.35.62.162, 80.239.156.214, 152.46.7.221,
198.182.196.56,

72.5.123.5,

17.254.17.248,

207.46.193.254, 207.46.192.254, 65.55.12.249,

202.32.0.94,

209.85.143.99, 209.85.143.104, 209.85.143.147,

127.0.0.1,

e

0000 map O0Perl 00000000000 DOOOO0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

hostinfos[”localhost”™]

hostinfos[>www.freebsd.org”’] = { .addrs

hostinfos[”code.google.com”]

{69.147.83.33, }, .addr6s = {} }

{ .addrs
{ .addrs

{127.0.0.1, }, .addr6s = { ::1, } }

{ 209.85.143.99, 209.85.143.104, 209.85.143.147, 3},

.addrés = {} }
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STL Sort

oopgp/algorithm00.cc:

$ diff -u container00.cc algorithm0OO.cc
+#include <algorithm>
+#include <functional> // greater, etc

std: :vector<string> full_names;
for (int 1=0; i<int(sizeof(family_names)/sizeof(string)); i++)
for (int j=0; j<int(sizeof(names)/sizeof(string)); j++)

full_names.push_back(family names[i] + ™ " + names[j]);
+ //sort(full_names.begin(), full_names.end()); // 000000oooo
+ using std::greater;
+ sort(full_names.begin(), full_names.end(), greater<string>()); // 0000000000
+

$ _/algorithm00
names: Taro, Hanako, Jiro, Keiko,
family names: Kato, Yamada, lkeguchi,

full names: Kato Taro, Kato Hanako, Kato Jiro, Kato Keiko, Yamada Taro, Yamada Hanako, Yamada Jiro, ...

full names: Yamada Taro, Yamada Keiko, Yamada Jiro, Yamada Hanako, Kato Taro, Kato Keiko, Kato Jiro, ...

000000000000 0000D0000O000000000D0000000000 for_each,find,search 000000 0O0OOO remove,unique,rotate 00O
O00O0oOd sort,binary_search, lower_bound,upper bound O0OOOCOOO0OOO

oooooobd -p1s/37



STL

oopgp/algorithmOl.cc:

$ diff -u container00.cc algorithmOl.cc

+using std::string;

+bool full_names_many_a(const string &full_name)

+{

+ return (count(full_name.begin(), full_name.end(), ’a’) > 2);

+} // 00 count OO0 OO0O0ODOOOOOO0OOstring Ffull_name O ’a” OOOO0O0ODO

std: :vector<string> full_names;
for (int 1=0; i<int(sizeof(family_names)/sizeof(string)); i++)
for (int j=0; j<int(sizeof(names)/sizeof(string)); j++)
full_names.push_back(family_names[i] + " " + names[j]);

std::cout << "\nfull names(many a): '';
for (std::vector<string>::iterator it =
Ffind_if(full_names.begin(), full_names.end(), full_names_many_a);
it = full_names.end();
it = Find_if(++it, Ffull_names.end(), full_names_many_a))
std::cout << =it << ", ";
std::cout << "\n"'; // find_if 000 full_names many a 0000000000 O0OOOOOOOOOO

+ o+ + + 4+ o+

$ ./algorithmOl
names: Taro, Hanako, Jiro, Keiko,
family names: Kato, Yamada, lkeguchi,

full names: Kato Taro, Kato Hanako, Kato Jiro, Kato Keiko, Yamada Taro, Yamada Hanako, Yamada Jiro, ...

full names(many a): Kato Hanako, Yamada Taro, Yamada Hanako, Yamada Jiro, Yamada Keiko,

000000000000 000000000 find_aif0000000000000D0Find_ifO000000000D000D0O00O00DOODO0ODO0O0

oboboobd -p.a4m37



STL

oopgp/algorithm02.cc:

$ diff -u algorithmOl.cc algorithmO2.cc

-bool full_names_many a(const string &full_name)

-{

- return (count(full_name.begin(), full_name.end(), *a’) > 2);
-}

+struct full_names many a {

+ bool operator()(const string &full_name) const

+ {

+ return (count(full_name.begin(), full_name.end(), ’a’) > 2);
+ %}

+};

std::cout << "\nfull names(many a): ";
for (std::vector<string>::iterator it =
- find_if(full_names.begin(), full_names.end(), full_names_many_a);
+ find_if(full_names.begin(), full_names.end(), full_names _many a());
it !'= full_names.end();
- it = find_if(++it, full_names.end(), full_names_many_a))
it = Find_if(++it, Ffull_names.end(), full_names many a()))
std::cout << =it << ", ";

$ ./algorithm0l
names: Taro, Hanako, Jiro, Keiko,
family names: Kato, Yamada, lkeguchi,

full names: Kato Taro, Kato Hanako, Kato Jiro, Kato Keiko, Yamada Taro, Yamada Hanako, Yamada Jiro, ...

full names(many a): Kato Hanako, Yamada Taro, Yamada Hanako, Yamada Jiro, Yamada Keiko,

gooooopoooOoOoOooooo0oUoOooooOoooooOoOOonD QUoooooOooOoooooUOUOooDoooOoUUoooDoooOoooDod™
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STL

oopgp/algorithm04._cc:

$ diff -u container00.cc algorithmO4.cc
+#include <algorithm>

+using std::string;

+void std _cout_string_comma(string s)
+{

+ std::cout << s << "', "';

+}

int main(Q)

{

std::cout << "\nfull names: ";
- Tor (std::vector<string>::iterator it = full_names.begin();
- it != full_names.end(); ++it)
- std::cout << =it << ", "';

+ for_each(full_names.begin(), full_names.end(), std_cout_string_comma);

std::cout << "\n"';

return O;

}

Oo0O000o0oDoOooO0O00opoooOoOoOooDO foreachOOOODOOOOOOODOOOOOODOO
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STL

$ diff -u algorithmOl.cc algorithmO6.cc

oopgp/algorithm06.cc:

+void std_cout_string_comma(const string &s)

+{

+ std::cout << s << ", "';

+}

+ for_each(full_names.begin(), full_names.end(), std_cout_string_comma);
std::cout << "\n"';

+ std::vector<string>::iterator sep = partition(full_names.begin(), full_names.end(), full _names_many a);

std::cout << "\nfull names(many a): ";

+ for_each(full_names.begin(), sep, std_cout_string_comma);

+ std::cout << '\n"';

+ std::cout << "\nfull names(others): ';

+ for_each(sep, full_names.end(), std_cout_string_comma);

+ std::cout << '\n"';

+ rotate(full_names.begin(), sep, Ffull_names.end());

+

+ std::cout << "\nfull names(rotated): "';

+ fFor_each(full_names.begin(), full_names.end(), std_cout_string_comma);
+ std::cout << '\n"';

partition000 full_names many a0000000000000000O0DODODO0O00ODOD0O00O0O0O0O0 sep0d00D00O00O0O0ODODODOOO rotatedd sepl
gogboboooobooobobuooobbooobboooobbooooboobooo
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STL

oopgp/algorithm06.cc:

$ diff -u algorithmOl.cc algorithmO6.cc

+struct full_names_change {

+ string F, t;

+ void operator()(string &full_name) const

+ {

+ string::iterator it;

+ if ((it = search(full_name._begin(), full_name.end(), f.begin(), f.end())) !=
+ full_name.end()) {

+ full_name.erase(it, it+f_length());

+ full_name.insert(it, t.begin(), t.end());

+ }

+ }

+};

+ struct full_names_change change;

+ change.f = "Taro";

+ change.t = "George";

+ for_each(full_names.begin(), full_names.end(), change);
+

+

+

std::cout << "\nfull names(changed): **;
for_each(full_names.begin(), full _names.end(), std_cout_string_comma);
std::cout << '\n"';

000000000 QUU0O0oUoUUUOOOOOOOOOOOchangeOOOOOOOOOOOO for_eachOOOOOODODOOOO change(QOOOOOOOOOO
goboboooboboboooboboooobobooboobobobDoobobobDOooboboboooboooo

O00O0O"Taro"O search 00 0000000O0O00ODO erase 00000 O"George"DODOOO0OOOOODOOsearch O string.h O strstr(3) 0O C++00
gooooooooooboboboobboooo
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00 oopgp/algorithmO6.ccO00000 Full_names_many cO0000000000000000D0000O0O00O0O0O0O0O0OOCOO0O Full_names_change 000
D0D000D000 partition00000 OO oopgp/ZalgorithmO6.ccO0 00000

struct full_names_many_c many oO;

many_o.c = “07;

many_o.n = 1;

std: :vector<string>::iterator sep = partition(full_names.begin(), full_names.end(), many 0);

$ ./algorithm06-2
names: Taro, Hanako, Jiro, Keiko,
family names: Kato, Yamada, lkeguchi,

full names: Kato Taro, Kato Hanako, Kato Jiro, Kato Keiko, Yamada Taro, Yamada Hanako, Yamada Jiro, ...
full names(many o0): Kato Taro, Kato Hanako, Kato Jiro, Kato Keiko,

full names(others): Yamada Taro, Yamada Hanako, Yamada Jiro, Yamada Keiko, lkeguchi Taro, ...

00000000000 00D000 oopgp/ZalgorithmO6-2.ccOO00O0OOO0
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STL

oopgp/algorithm07.cc:

#include <iostream>
#include <vector>
#include <algorithm>
#include <string.h> // memcmp, etc
#include <netinet/in.h> // struct in_addr, etc
#include <arpa/Zinet.h> // inet_ntop, etc

// cout, etc

// struct in_addr OO vector OO QOOQOO
bool

{
return ntohl(a.s_addr) < ntohl(b.s_addr);

}

// struct in_addr OO vector OOOOOO
bool operator<(const struct in_addr a, const struct in_addr b)

{
return ntohl(a.s_addr) < ntohl(b.s_addr);

}

int mainiint argc, char =xargv[])

{

const char »addrs[] = {
"60.32.126.145",

"172.16.127.1",
¥

std::vector<struct in_addr> in_addr_list;

for (size_t i1=0; i<sizeof(addrs)/sizeof(char =*);
struct in_addr addr;
if (inet_pton(AF_INET, addrs[i], &addr) I= 1)
continue;
in_addr_list.push_back(addr);

i++) {

in_addr_less(const struct in_addr a, const struct in_addr b)

// struct in_addr OO vector

// inet pton DOOOOOO

// addr 0O in_addr_list 000000
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oopgp/algorithm07.cc:

for (int a=1; a<argc; a++) { // 00000000000000000000
struct in_addr addr;
it (inet_pton(AF_INET, argv[a], &addr) != 1)
continue;
in_addr_list.push_back(addr); // addr O in_addr_list 000000
}

sort(in_addr_list.begin(), in_addr_list.end(), in_addr_less); // in_addr_less O00O0OO

std::cout << "in_addr list:\n"; // in_addr_list OO0
for (std::vector<struct in_addr>::iterator it = in_addr_list_begin();
it '= in_addr_list.end(); ++it) { // struct in_addr 00O vector 00O ODO0O
char b[64];
std: :cout << inet_ntop(AF_INET, &*it, b, sizeof(b)) << "\n"; // 0000&O00O0
}
std::cout << "\nbinary_search in_addr list:\n";
std: :string taddrs = "192.168.3.1"; // 0000
struct in_addr addr;
inet pton(AF_INET, taddrs.c_str(), &addr); // c_ str() for C
if (binary_search(in_addr_list.begin(), in_addr_list.end(), addr)) // addr OO0
std::cout << taddrs + ": found\n";
else
std::cout << taddrs + ": not found\n';
return O;
}

goboboooooobod<bobgoobooooobobbobobooooobobobDob0oooob0oboboDoooobobobobobbobobonooooo
goobooobboooboboouooboboooboboooobbooobobooon
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00000000000 0000000 map 00000 oopgp/container05.cc00000000000000ODOODOOO0OOODO0O0OO multimap OOOOOO
gogbobooobobooobbuooobbooobobooobboobobbooobboon

$ ./algorithm08 152.46.7.221

: # « 000 container05 OO0 O0O0O
in_addr map for IPv4:
17.254.17.248 = www.macosforge.org
65.55.12.249 www .microsoft.com
66.35.62.162 www . Fedoraproject.org
66.35.62.162 fedoraproject.org
69.147.83.33 www . Freebsd.org
72.5.123.5 www .opensolaris.org
80.239.156.214 www . Fedoraproject.org
80.239.156.214 fedoraproject.org

#1 OU00O0OOOOODOOODOOOO

find in_addr map for 1Pv4:

152.46.7.221: found = www.fedoraproject.org
66.35.62.162, 80.239.156.214, 152.46.7.221, 209.132.176.122,
152.46.7.221: found = fedoraproject.org

66.35.62.162, 80.239.156.214, 152.46.7.221, 209.132.176.122,

hostinfos for I1Pv6:
# « OO0 container05 OOOOO0O

in6_addr map for IPv6:
i = localhost

find in6_addr map for IPv6:
::1: found = localhost
o1,

gooooonDgd -p.22/37



oopgp/algorithm08.cc:

$ diff -u container05.cc algorithm08.cc

+// in_addr OO multimap OO00OO00OO0OOOOCOO

+bool operator<(const struct in_addr a, const struct in_addr b)
+{

+ return ntohl(a.s_addr) < ntohl(b.s_addr);

+}

+// in6_addr OO multimap OOO0OODOODOOOO

+bool operator<(const struct In6_addr a, const struct in6_addr b)
+{

+ return (memcmp(&a.s6_addr, &b.s6 _addr, sizeof(a.s6_addr)) < 0);
+}

std: :map<string, struct hostinfo> hostinfos;

std::multimap<struct in_addr, string> in_addr_map; // in_addr OOODOOOO0O multimap in_addr_map
std::multimap<struct in6_addr, string> In6_addr map; // in6_ addr 0OO0OOOO0O0O multimap in6_addr_map
struct addrinfo hints, *res, =*r;

memset(&hints, 0, sizeof(struct addrinfo));

hints.ai_family = AF_UNSPEC;

// getaddrinfo 00000000000 getnameinfo 000000 OODOODO
std::vector<string> &a = (r->ai_family == AF_INET6) ?
hostinfos[hosts[i1]]-addr6s : hostinfos[hosts[i]]-addrs;
a.push_back(host);
// char host[] O hostinfos[hosts[i]]-addrs 0000 hostinfos[hosts[i]].addr6s OO OOO0O
// 000000...
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oopgp/algorithm08.cc:

+ 4+ 4+ + + A+ A+ +

switch (r->ai_family) {
case AF_INET:
in_addr_map.insert( // in_addr_map 0O pair<struct in_addr, string> 00O
std: :pair<struct in_addr, string>(
((struct sockaddr_in *)r->ai_addr)->sin_addr, string(hosts[i])

)
)
break;
case AF_INET6:
in6_addr_map.insert( // in6_addr_map O pair<struct in6_addr, string> 000

std: :pair<struct iIn6_addr, string>(
((struct sockaddr_in6 *)r->ai_addr)->sin6_addr, string(hosts[i])
)
);
break;
3
s

std::cout << "\n"';
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oopgp/algorithm08.cc:

std::cout << "\nin_addr map for IPv4:\n"; // in_addr map OO00O0O0O0O
for (std::multimap<struct in_addr, string>::iterator it =
in_addr_map.begin(); it I= in_addr_map.end(); ++it) {
char b[NI_MAXHOST];
std::cout << inet_ntop(AF_INET, &it->first, b, sizeof(b)) <<

}

std: :cout << "\nfind in_addr map for IPv4:\n";
std::string taddrs = (1 < argc) ? argv[1l] : "127.0.0.1"; // taddrs 0OO0O
struct in_addr addr;
inet_pton(AF_INET, taddrs.c_str(), &addr); // c_str() for C
for (std::multimap<struct in_addr, string>::iterator
tlb = in_addr_map.lower_bound(addr),
tub = in_addr_map.upper_bound(addr),

std::cout << taddrs + ": found\t= " << tit->second << "\n";
for (std::vector<string>::iterator it = hostinfos[tit->second].addrs.begin();
it = hostinfos[tit->second].addrs.end(); ++it) {

}

std::cout << "\n"';

4+ A+ + o+ A+ o+ A+ o+ o+ A+ A+ A+ +

:// 000IPv6 O0O0DOODOOOOODODOOOODOODO

"\t= " << it->second << "\n"'; // stp::multimap OO0O0O std::pair JOOOOOOOO first, second OO0

tit = tlb; tit = tub; ++tit) { // 0000000000 tit=[lower_bound(addr),upper_bound(addr)) O00O0OO0OO0OO0OOO

std::cout << *it << ™, "; // 00000000000 0O000D0 hostinfos 00000 OOODODOOOOOODODOO

O00000Omultimap(C 0000000 map 0) 0000000000000 ODOOOOO00OODOOOOOOOOOOOOOOOO
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namespace, typedef

0000000000000 00o00o0o000oo000oo000o00ooo000oO0O0o0n using namespace 0 typedef 000000000000 O0ODOOOOOODOO
ogooooooo
oopgp/algorithm09.cc:

$ diff -u algorithm08.cc algorithm09.cc

+using namespace std; // std:: OO0O0O0O0oOO0ooOood

-using std::string;
- std::vector<string> addrs, addr6s;
+ vector<string> addrs, addr6s;

- std::map<string, struct hostinfo> hostinfos;
std::multimap<struct in_addr, string> in_addr_map;
std: :multimap<struct in6_addr, string> in6_addr_map;

+ map<string, struct hostinfo> hostinfos;

+ multimap<struct in_addr, string> in_addr_map;

+ multimap<struct In6_addr, string> in6_addr_map;

+ typedef multimap<struct in_addr, string>::iterator in_addr_map it; // — 000

+ typedef multimap<struct In6_addr, string>::iterator in6_addr map it; // -~ 00O

- std::cout << "\nin_addr map for IPv4:\n";
- for (std::multimap<struct in_addr, string>::iterator it =
+ cout << "\nin_addr map for IPv4:\n";
+ for (in_addr_map it it =
in_addr_map.begin(); it != in_addr_map.end(); ++it) {
char b[NI_MAXHOST];
- std::cout << inet_ntop(AF_INET, &it->First, b, sizeof(b)) <<

- "\t= " << it->second << "\n"; /> Tirst and second in std::pair =/
+ cout << inet_ntop(AF_INET, &it->Ffirst, b, sizeof(b)) <<
+ "\t= " << it->second << "\n"'; /> Tirst and second in pair */
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boost::for mat

std::cout <<O0 0000000 printF D000OD0OO00O0O00D0OO0O0OO0O0OOBoost O format OO0 OO0 OO0 OO0OO00OD0OO00ODOO00ODOOOOOOOODOOODOO
oopgp/ex10.cc:

$ diff -u ex00.cc ex10.cc

+#include <boost/format.hpp>

+using namespace boost;

+ std::cout << format(*"%d\n') % B::c;

+ std::cout << format("'B X. %d %g %d %g %s %g\n'") % X.a % X.b[0] % X.c % X[2] % X.get e() %
+ std::cout << Fformat("'B Y. %d %g %d %g %s %g\n'™) % Y.a % Y.b[O] % Y.c % Y[2] % Y.get e() %
+ std::cout << format("B Z. %d %g %d %g %s %g\n™) % Z.a % Z.b[0] % Z.c % Z[2] % Z.get_e() %

S

X.ref_fQ;
Y.ref_fQ;
Z.ref fQ;

P= =

=S

+ std::cout << format(''D W. %d %g %d %g %s %g %g %g\n') % W.a % W.b[0O] % W.c % W[2] % W.get_e(Q)
+ std::cout << format("'B V->%d %g %d %g %s %g %g %g\n") % V->a % V->b[0] % V->c % (*V)[2] V->get _e()
+ std::cout << format(''D W. %d %g %d %g %s %g %g %g\n') % W.a % W.b[0O] % W.c % W[2] % W.get_e(Q)
+ std::cout << format(''B V->%d %g %d %g %s %g %g %g\n') % V->a % V->b[0] % V->c % (*V)[2] V->get_e()

W.ref O % ...
v V->ref_fQOQ % ...

X
X

=S

W.ref TO % ...
v V->ref_fQOQ % ...

=S
X

obooowooooboooobooboboooboobooooo
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boost::for mat

00000Do0ooooooooonD char =x0000000000000OOOOOCOOOOOOOO
oopgp/ex20.cc:

$ diff -u ex00.cc ex20.cc

+#include <boost/format.hpp>

+using namespace boost;

+ std::cout << format(*%s\n") % B::c;

+ std::cout << format("'B X. %s %s %s %s %s %s\n'") % X.a % X.b[0] % X.c % X[2] % X.get_e() % X.ref_f();
+ std::cout << format("B Y. %s %s %s %s %s %s\n") % Y.a % Y.b[O] % Y.c % Y[2] % Y.get_e() % Y.ref_f(Q);
+ std::cout << format("B Z. %s %s %s %s %s %s\n'") % Z.a % Z.b[O] % Z.c % Z[2] % Z.get_ e() % Z.ref _Ff();

+ std::cout << format("'D W. %s %s %s %s %s %s %s %s\n'") % W.a % W.b[O] % W.c % W[2] % W.get. e % W.ref fOQ % .
+ std::cout << format(''B V->%s %s %s %s %s %s %s %s\n'") % V->a % V->b[0] % V->c % (*V)[2] % V->get_ e % V->ref T % .

S

+ std::cout << format("'D W. %s %s %s %s %s %s %s %s\n') % W.a % W.b[O] % W.c % W[2] % W.get. e % W.ref fOQ % .
+ std::cout << format(''B V->%s %s %s %s %s %s %s %s\n'") % V->a % V->b[0] % V->c % (*V)[2] % V->get_ e % V->ref T % .

S
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oopgp/smartprt00.cc

#include <memory> // auto_ptr
class B {
public:
B(std::string label) : label(label) { std::cout << "created:\t" << label << "\n"; }
virtual "BQ { std::cout << "destroyed:\t" << label << '\n"; }
void knock() const { std::cout << "knocked:\t" << label << '"\n"; }
private:
std::string label;
};
{

std: :cout << "\nscope #2\n"';
const B xconst Y = new B("'Y"™);
Y->knock();

/> (forgot to) delete Y; =/

} //7 Y OOOUOOODODOOOOODOOOOdelete Y DOOOOQOOOOODOO

std: :cout << "\nscope #3\n"';
const std::auto_ptr<const B> Z(new B("Z™));
Z->knock(Q);
} // ZO0O00OO0OO0O0OO0OO0OOOO0O0O0O00O0OOODauto_ptr<> ZO0O0OOO0OOOOOOO delete ZOOOOO

std: :cout << "\nscope #3\n";
std: auto_ptr<const B> X(new B("X")), Y(new B('Y'™)), Z(new B("Z™));
Y->knock();
X =Y =1Z;
Y->knock();
} // 000C0auto_ptr 0000000000 DOOOCOO0OODOOOOOOODO delete z OOOODOOO

0000 ddete0 000000 0auto_ptr 00 0000000000000 O00OOOODOOOODOO
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Boost

oopgp/smartprtl0.cc

#include <boost/shared_ptr.hpp> // shared_ptr
using namespace boost;

class B {
public:
B(std::string label) : label(label) { std::cout << "created:\t" << label << "\n"; }
virtual "BQ) { std::cout << "destroyed:\t" << label << '"\n"; }
void knock() const { std::cout << "knocked:\t" << label << '"\n"; }
private:
std::string label;
};
{

std: :cout << "\nscope #2\n"';
const B *const Y = new B("'Y");
Y->knock();

/> (forgot to) delete Y; =/

} //7 Y OOOOOODODOOOOODOOOOdelete Y OOOOOQOOOOODOO

std::cout << "\nscope #3\n";
const shared_ptr<const B> Z(new B(*'Z"));
Z->knock();
} // 2z 000D00000000000000O0shared_ptr<> Z 0OO0OOOO0OOOO delete ZzOOO

std::cout << "™\nscope #3\n";
shared_ptr<const B> X(new B("X")), Y(new BC'Y™)), Z(new B("Z"));
Y->knock();
X =Y =1Z;
Y->knock();
} // O00shared_ptr 000000000000 OO0OO delete X; delete Y; O00OOOO0OO

0000000000000 00000 ddete0 000000 Oshared_ptr00 000000000000 0OO0OO0O0O0OOO0OOO0OOOOOOOOOOOOOOOOO
goobooood
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oopgp/smartprtOl.cc:

virtual "BQ
void knock() const
void name(std::string label) const

#include <memory> // auto_ptr

class B i
public:
BO : 1

abel (") { std::cout << "created:\n"; }

B(std::string label) : label(label) { std::cout << "created:\t" << label << "\n"';
{ std::cout << "destroyed:\t" << label << "\n

{ std::cout << "knocked:\t" << label << "\n";

{ this->label = label; std::cout << "named:\t" <

private:
mutable std::string label; //
};
{
std: :cout << "\nscope #3\n"';
std: :vector<B> Z(3); //
Z[0] -name(*'Z20'), Z[1]-name(*'Z1'), Z[2]-
Z[2] -knock();
} //
{
std::cout << '\nscope #3\n";
std: :vector<B> X(3), Y(3), Z(3);
X[0] -name(**X0"), X[1]-name('X1"), X[2]-
Y[O]-name(*'YO0™), Y[1]-name('Y1™), Y[2]-
Z[0] -name(*'Z20'), Z[1]-name(*'Z1'), Z[2]-
Y[2] -knock();
X =Y = Z;
Y[2] -knock();
} //

3
ll; }
¥
< label << "\n"; }

logical const with const member functions

std::auto_ptr<B> Z(new B[3]); 0000000000000D0D00O0O...
name(*'Z2');

auto_ptr 0O delete[] OO0O0OOO0OD0OOO0ODOO0DOODOOOOOODOODOOO wvector<> OO0

name("'X2");
name(*'Y2'");
name(*'Z2");

gogboboooboboooboboogooboooobobooobboon..,

0000000000 auto_ptr 000000000 DOOCOO0O0ODOOOCO vectorOOOUOOODOOUOOOODUOODODOOOOOOO shared_ptrd000d
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Boost

oopgp/smartprtll.cc:

#include <boost/shared_array.hpp>
using namespace boost;

class B {
public:
BO : label(")
B(std::string label) : label(label)
virtual "BQ
void knock() const
void name(std::string label) const
private:
mutable std::string label;

3
{

std: :cout << "\nscope #3\n"';
Z[2] -knock(Q);
std: :cout << '"\nscope #3\n";
Y[2] -knock(Q);

X =Y =12Z;
Y[2] -knock(Q);

// shared_ptr

{ std::cout <<
{ std::cout <<
{ std::cout <<
{ std::cout <<
{ this->label =

"created:\n"; }

"created:\t" <<
"destroyed:\t" <<
"knocked:\t" <<

label; std::cout

label <<
label <<
label <<
<< "named:

"\n" -
\n"-
"\n'-
\t"

// logical const with const member functions

const shared_array<const B> Z(new B[3]);
Z[0] -name(*'20™), Z[1]-name(*'Z1'), Z[2]-name(*'Z2');

// shared ptr 00O O0OO0O0OOOOOOOO

shared_array<const B> X(new B[3]), Y(new B[3]), Z(new B[3]);
X[0] -name(*'X0"), X[1]-name('X1'), X[2]-name('X2");
Y[O]-name(*'YO"), Y[1]-name('Y1™), Y[2]-name('Y2");
Z[0] -name(*'Z0'), Z[1]-name(*'Z1'), Z[2]-name(*'Z2");

label << "\n"; }

// 0000000000OCOO000O0DOCOOOOOODoOOOC

000000000 shared_ptr 0000000000 OOVvVector O trl:z:array 0000000000 shared_ptr 0000000000
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Boost.Asio: UDP broadcast

Boost 0000000000 OODOO0ODOOOODOOOOOODO AsoO0DOO0OO0OO0OO0ODODOOO0ODOOOO0O0O0OUNx OO0 WindowsOOOOOOOODOOODODOOODOO
0000000000000 000000000000000 WOL:WekeOnLanDOOO MACOOOOOOOOODOOOOOOOO ubPOOOODOOODOOOOOO
ooooooo

oopgp/wol _cc:

#include <iostream> // cout, etc

#include <boost/asio.hpp>

#include <libgen.h> // basename, etc

#include <net/if.h> // netinet/if _ether.h, etc

#include <netinet/if _ether.h> // ether_aton, etc
using namespace std;
using namespace boost::asio;

void usage(int argc, char =argv[])
{
fprintf(stderr, "usage:\n");
fprintf(stderr, "\t%s [-h] [-s peer] [-p port] ethernet-address\n', basename(argv[0]));
}
size_t make _magic_packet(const char *maddr, char =const buf)
{
struct ether_addr eaddr, =ea;
size t s = 0;

if ((ea = ether_aton(maddr)))
eaddr = ~ea;
else if (ether_hostton(maddr, &eaddr) == 0)

else {
cerr << "wol: illegal ethernet address for " << maddr << "\n"; exit(l);
}
memset(&buf[0]+s, OxFf, 6); s+=6;
for (int 1=0; i<16; i++) {
memcpy (&buf[0]+s, eaddr.ether_addr_octet, 6); s+=6;
}

return s;
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Boost.Asio: UDP broadcast

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

{

char =host = "'255.255.255.255", *port = "9", *maddr = NULL;

for (int a=1; a<argc; at++)
if (string(argvl[a]) == "-h") {
usage(argc, argv); exit(l);

}

else if (string(argv[a]) == "-s" && a+l < argc)
host = argv[++a];

else if (string(argv[a]) == "-p" && a+l < argc)
port = argv[++a];

else

maddr = argv[a];
if (Imaddr) {
usage(argc, argv); exit(l);

}
try { // Boost.Asio 0000 UDP OOUOOODOOCOUOUOODOOCOOUOUOODOCOOOUOODOOOOUOOO

i0_service 10_service;

ip::udp::resolver resolver(io_service);
ip::udp::resolver::query query(ip::udp::v4(), host, port);
ip::udp::endpoint peer = *resolver._resolve(query);
ip::udp::socket socket(io_service);

socket base::broadcast option(true);
socket.open(ip::udp::v4());
socket.set_option(option);

char buf[1024];

size_t s = make_magic_packet(maddr, buf);
socket.send_to(buffer(buf, s), peer);

iatch (exception &e) {
cerr << "wol: exception: " << e.what() << "\n"';
}
return O;
}
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Boost uBLAS

oopgp/math00.cc:

#include <iostream>

#include <cmath> // M_PI1, etc
#include <boost/numeric/ublas/matrix.hpp>
#include <boost/numeric/ublas/vector._hpp>
#include <boost/numeric/ublas/io.hpp>

namespace la = boost::numeric::ublas;

const int n_div = 1000000;
double a = (360./n_div)*=M_P1/180, c = cos(a), s = sin(a);

double m[3][3] = {
{ 1, 0, 01},
{ 0, c, -s},
{ 0, s, c},
¥

double v[3] = { 1, 2, 3 }, vO[3], Vvi[3];

std::icout << "xxxxxxxx UBLAS matrix mult. matrix in C++ Boost\n";
la: :matrix<double> M(3, 3);
la: :vector<double> V(3);
for (int i=0; i<3; i++)

for (int j=0; j<3; j++)

M, 3) = mLilll;

for (int i=0; i<3; i++)

VLIl = vlil;

std::cout << V << "\n"';

for (int i=0; i<n_div; i++) { // 0000 v=00O MxDOOOO V0O ndivdOQO
V = prod(M, V);
}

std::cout << V << "\n"';

Boost O OO Fortran0 0 0000 OO BLAS: Basic Linear AlgebraSubprograms 0 C++0 0000000000 uBLASOOOOOOOOODODOOODOOOOODOOOODOO
00000000000000
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Boost math::quaternion

oopgp/math00.cc:

#include <iostream>
#include <cmath>

#include <boost/math/quaternion.hpp>

std::cout << "*xxxxxxxx quaternion rot. vector in C++ Boost\n";

boost: :math::quaternion<double> P(0, v[O0], v[1], v[2])., Q(q[3]1., qlOl. all1l. al2D);

std::cout << P.unreal() << '"\n";

for (int i=0; i<n_div; i++) { // 000 P=000 QUPOQ{-1}0 n_div OOO
P=Q*P/Q;

}

std::cout << P.unreal() << "\n";

Boost 0 0OCGC UUIDOODODODODODODODODDOODDOODODODODOOD math::quaternion 00000000 math::octonion 000000000 OODOO
gobooboooooooobooobooboooooboooooooo
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O0000 coO0DoDooooooooon (STLdBoost DD OOODOONO
O00000o0ooooooooocH+oooooooo
STL:0000oooood

STL.O00000000 (DOoboooon)

STL:O00000ooo

C++,Boost: 00O ODOOOO (auto_ptr,shared_ptr)

Boost: foomat O O 0 OO0 D0 OODOOOO

Boost: BoostAso O OO UDPO OO OO OO

Boost: BLASOOOODODOOOOOOOO

Boost: quaternion 0 O 0000000000 OOOO

O 0o oo oo0oogoo d

O000oQoOoOoood

goon

STL:.000000o0ooooooooooboooooooa
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