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Modern C++

C++98

C++11/14

Expert level
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“Within C++ is a smaller, simpler, safer
language struggling to get out”
Bjarne Stroustrup
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Knaccmyeckmnm cnang c Tenom U 3aro10BKOM

High level: Expert level:

Mapagurma RAIl u ucknoveHus (exceptions) OnepaTopbl new/delete, Bnagetouwme
yKasatenu

Anroputmbl 1 KOHTenHepbl STL 1 boost

Monb3oBaTeNbCKUE OMEepaLMmn KONMPOBaHUA
N nepemeLleHms

CemaHTMKa nepemelleHmnAa
A-PyHKUMM

MNonb3oBaTenbCKMe AeCTPYKTOpbI
Knaccbl U KOHCTPYKTOPbI

3akpbIToe, 3aWNLEHHOE, poMmboBUAHOE,

MpocTbie WabnoHbl BMPTya/ibHOE HacnegoBaHUe

LLlabnoHHaa marus, SFINAE
Bce ¢pyHKUMM A3bIKa CK, npenpoueccop

«lfonble» ynknol
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bool doCompare(const Bakery* oldBakery, const Bakery* newBakery)

{
if ('oldBakery || !newBakery)
{
return false;
}

std: :vector<Cookie> oldCookies;
std: :vector<Cookie> newCookies;
std::vector<std: :pair<Cookie, int>> diff;

collectCookies(*oldBakery, oldCookies);
collectCookies(*newBakery, newCookies);

std::sort(oldCookies.begin(), oldCookies.end(), compareCookies);
std::sort(newCookies.begin(), newCookies.end(), compareCookies);

auto oldIt
auto newlt

oldCookies.begin();
newCookies.begin();

while ((oldIt != oldCookies.end()) || (newIt != newCookies.end()))



{

if (
{

return false;

auto ol
auto newIt

while ((oldIt
{
if (compare
{
diff.push_|

++oldIt;
++newTt;
}
}

if (oldIt != oldCooki

for (; oldIt < ol
{

{

if (diff.size() > @)
return false;
return true;

end(), compareCookie

nd(), compareCooki

oldIt++)

>(*oldIt, 1));

bool doCompare(const & oldBakery, const

auto old coll,
auto n 1lectCol

auto [1(const

auto reportAppearec
t <<

return oldi
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doCompare(const *loldBakery, *  newBakery)

if (!'oldBakery || !newBakery)
{

return false;

> oldCookies;
> newCookies;
< , >> diff;

collectCookies(*oldBakery| oldCookies);
collectCookies(*newBakery| newCookies);

"MoBcegHeBHbIN C++", Muxamun MaTtpocos, CEE-SECR 2015



doCompare(const & oldBakery, const & newBakery)

> oldCookies;
> newCookies;
< , >> diff;

collectCookies(oldBakery, oldCookies);
collectCookies(newBakery, newCookies);
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: :sort(oldCookies.begin(), oldCookies.end(),|compareCookies] ;

: :sort(newCookies.begin(), newCookies.end(), compareCookies

)

\
4
\
4

auto oldIt = oldCookies.begin();
auto newIt = newCookies.begin();

while ((oldIt != oldCookies.end()) || (newIt != newCookies.end()))
{

if [compareCookies(*oldIt, *newIt))

{
diff.push_back( i >(*oldIt, 1));
++0l1dIt;

}

else if [compareCookies(*newIt, *oldIt))

{
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struct
weight;
volume;
name;
tastiness;

}s

compareCookies(const & a, const

if (a.tastiness != b.tastiness)
return a.tastiness < b.tastiness;
if (a.weight != b.weight)
return a.weight < b.weight;
if (a.volume != b.volume)
return a.volume < b.volume;
return a.name < b.name;
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struct
weight;
volume;
name;
tastiness;

}s

operator<(const & a, const

if (a.tastiness != b.tastiness)
return a.tastiness < b.tastiness;
if (a.weight != b.weight)
return a.weight < b.weight;
if (a.volume != b.volume)
return a.volume < b.volume;
return a.name < b.name;
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: :sort(oldCookies.begin(), oldCookies.end(),|compareCookies] ;

: :sort(newCookies.begin(), newCookies.end(), compareCookies

)

\
4
\
4

auto oldIt = oldCookies.begin();
auto newIt = newCookies.begin();

while ((oldIt != oldCookies.end()) || (newIt != newCookies.end()))
{

if [compareCookies(*oldIt, *newIt))

{
diff.push_back( i >(*oldIt, 1));
++0l1dIt;

}

else if [compareCookies(*newIt, *oldIt))

{
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::sort(oldCookies.begin(), oldCookies.end());
: :sort(newCookies.begin(), newCookies.end());

auto oldIt = oldCookies.begin();
auto newIt = newCookies.begin();

while ((oldIt != oldCookies.end()) || (newIt != newCookies.end()))

{
if (*oldIt < *newlt)

{

diff.push_back( i >(*oldIt, 1));
++0l1dIt;

}
else if (*newIt < *oldIt)

{
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operator<(const & a, const

if (a.tastiness != b.tastiness)
return a.tastiness < b.tastiness;
if (a.weight != b.weight)

return a.weight < b.weight;
if (a.volume != b.volume)

return a.volume < b.volume;
return a.name < b.name;
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operator<(const & a, const & b)

return : :make_tuple(a.tastiness, a.weight, a.volume, a.name) <

: :make_tuple(b.tastiness, b.weight, b.volume, b.name);
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struct
weight;
volume;
- name;
tastiness;

operator<(const & a, const & b)

return ::make_tuple(a.tastiness, a.weight, a.volume, a.name) <
::make tuple(b.tastiness, b.weight, b.volume, b.name);
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struct
weight;
volume;
- name;
tastiness;

operator<(const & a, const & b)

return ::tiel(a.tastiness, a.weight, a.volume, a.name) <
::tie(b.tastiness, b.weight, b.volume, b.name};
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weight;
volume;
- name;
tastiness;

auto rank() const

{

return ::tie(tastiness, weight, volume, name);

operator<(const & rhs) const

return rank() < rhs.rank();
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weight;
volume;
- name;
tastiness;

auto rank() const

{

return ::tie(tastiness, weight, volume, name);

operator<(const & rhs) const

return rank() < rhs.rank();
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doCompare(const & oldBakery, const & newBakery)

> oldCookies;
> newCookies;

J

collectCookies(oldBakery, loldCookies
collectCookies(newBakery, |newCookies

J

\
4
\
4

"MoBcegHeBHbIN C++", Muxamun MaTtpocos, CEE-SECR 2015



void collectCookies(const & bakery, i >& o_cookies];
doCompare(const & oldBakery, const & newBakery)

> oldCookies;
> newCookies;

collectCookies(oldBakery, oldCookies];

collectCookies(newBakery, newCookies

J

\
4
\
4
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> collectCookies(const & bakery);

doCompare(const & oldBakery, const & newBakery)

> oldCookies collectCookies(oldBakery);
> newCookies collectCookies(newBakery);
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> collectCookies(const & bakery)

> cookies;

return cookies;

}

doCompare(const & oldBakery, const & newBakery)

> oldCookies collectCookies(oldBakery);
> newCookies = collectCookies(newBakery);

::sort(oldCookies.begin(), oldCookies.end());
::sort(newCookies.begin(), newCookies.end());
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> collectCookies(const & bakery)
> cookies;

::sort(cookies.begin(), cookies.end());
return cookies;

}

doCompare(const & oldBakery, const & newBakery)

> oldCookies collectCookies(oldBakery);
> newCookies collectCookies(newBakery);
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1 will hot repeat myself
I WIll hot repeat myself
1 Will hot repeat myself
I will hot repeat myself

1 Will hot repeat myself
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>> diff;

if (*oldIt < *newIt)

{
diff.push _back( s >(*oldIt, 1));
++0l1dIt;

}
else if (*newIt < *oldIt)

{

diff.push_back( i >(*newIt, 2));
++newlt;

}
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>> diff;

if (*oldIt < *newlt)

{
diff.push_back( : :make pair(*oldIt, 1))]
++0ldIt;

}
else if (*newIt < *oldIt)

{

diff. push back( ::make_pair(*newlIt, 2))!
++newlt;

}
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>> diff;

if (*oldIt < *newIt)

{
diff.emplace_back(*oldIt, 1);
++0l1dIt;

}
else if (*newIt < *oldIt)

{

diff.emplace back(*newIt, 2);
++newlt;

}
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(const auto& item : diff)

::cout << "Bakery #" << item.second <<
has a different cookie \"" << item.first.name <<
"\" (weight=" << item.first.weight <<
", volume=" << item.first.volume <<
, tastiness=" << item.first.tastiness << ")." <« ::endl;
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& operator<<( i & stream, & cookie)

return stream << "\"" << cookie.name <<
"\" (weight=" << cookie.weight <«
", volume=" << cookie.volume <<
, tastiness=" << cookie.tastiness << ")";

(const auto& item : diff)

::cout << "Bakery #" << item.second <<
has a different cookie " << item.first <<

<< ::endl;
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if (diff.size() > 9)
return false;

return true;
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return diff.empty();
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, int>> diff;

auto oldIt = oldCookies.begin();
auto newIt = newCookies.begin();

OwwnbKa. JonkHo 6bITb &&

while ((oldIt != oldCookies.end())! || (newIt != newCookies.end()))

{

if (*oldIt < *newIt)

{
diff.emplace_back(*oldIt, 1);
++01dIt;

}

else if (*newIt < *oldIt)

{
diff.emplace_back(*newIt, 2);
++newlt;

}

else
{
++0ldIt;
++newlt;
}
¥

; oldIt != oldCookies.end(); oldIt++)

emplace_back(*oldIt, 1);

newIt != newCookies.end(); newIt++)

emplace_back(*newIt, 2);

oldCookies

HH B

newCookies

A 4

diff

135609
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< > lostCookies;
::set_difference(oldCookies.begin(), oldCookies.end(),
newCookies.begin(), newCookies.end(),
::back_inserter(lostCookies));

< > appearedCookies;
::set_difference(newCookies.begin(), newCookies.end(),
oldCookies.begin(), oldCookies.end(),
: :back _inserter(appearedCookies));
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< > lostCookies;
::set _difference(oldCookies, newCookies,
::back_inserter(lostCookies));

< > appearedCookies;
::set_difference(newCookies, oldCookies,
::back_inserter(appearedCookies));
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< > lostCookies;
::set _difference(oldCookies, newCookies,
::back_inserter(lostCookies));

< > appearedCookies;
::set_difference(newCookies, oldCookies,
::back_inserter(appearedCookies));

for (const auto& cookie : lostCookies)

{

::cout << "We've lost a friend: " << cookie << "." <«

}

for (const auto& cookie : appearedCookies)

{

::cout << "We got a new friend: << cookie <«

<<
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auto reportLost = [](const & cookie) {
t:cout << "We've lost a friend: " << cookie <<

<< ::endl;

¥

auto reportAppeared = [](const & cookie) {
::cout << "We got a new friend: " << cookie <«

<< ::endl;

};

::set _difference(oldCookies, newCookies,

: :make_function_output_iterator(reportLost));
::set_difference(newCookies, oldCookies,

: :make_function output iterator(reportAppeared));
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bool doCompare(const Bakery& oldBakery, const Bakery& newBakery)

{

std::vector<Cookie> oldCookies = collectCookies(oldBakery);
std::vector<Cookie> newCookies = collectCookies(newBakery);

auto reportLost = [](const Cookie& cookie) {
std::cout << "We've lost a friend: " << cookie <«

}s

auto reportAppeared = [](const Cookie& cookie) {
std::cout << "We got a new friend: " << cookie <<

<< std

<< std

}i

boost::range::set_difference(oldCookies, newCookies,
boost: :make_function_output_iterator(reportLost));
boost::range::set_difference(newCookies, oldCookies,
boost::make_function_output_iterator(reportAppeared));

return oldCookies == newCookies;
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bool doCompare(const Bakery& oldBakery, const Bakery& newBakery)

{

auto oldCookies collectCookies(oldBakery);
auto newCookies collectCookies(newBakery);

auto reportLost [ ](const Cookie& cookie) {

std::cout << "We've lost a friend: " << cookie << "." << std::endl;
¥
auto reportAppeared = [](const Cookie& cookie) {

std::cout << "We got a new friend: " << cookie << "." << std::endl;

}i

boost::range::set_difference(oldCookies, newCookies,

boost::make_function_output_iterator(reportLost));
boost::range::set_difference(newCookies, oldCookies,

boost::make_function_output_iterator(reportAppeared));

return oldCookies == newCookies;
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ry, const n ) doCompare(col

{
if ( ery || ! auto old
{ auto n
return false;
auto re [1(const

Y
auto rep = [1(const

Y
output_it r(reportLost));
end(), compareCookie 88 o s
1d(), compareCookies a ctio ator(repo ared));

()3 return old
auto newIt egin();

while ((oldIt != o end()) || (newIt != okies.end()))
{

{

if (oldIt != oldCo
for (; oldIt < oldCookies.end(); oldIt++)

diff.push_back(

nd())

for (; newIt < es.end(); newIt++)
{
>(*newlIt,

if (
turn fal
return true;
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Kopa, ncnonb3yowmnm CTaHAAPTHbIE aATOPUTMbI MU KOHTEUHEPDI:
Kopoue
[Mpoule
HapéxHee
Ob6blyHO 3P PeKTUBHEE
[lpolle nepencnosb3oBaTtb

He npuBA3aH K KOHKpeTHOU naaTtdopme
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CoBerTbl:
MbiCcanTe Ha BbICOKOM YpPOBHe
Kog, Aon*KeH ACHO BblpaXKaTb HaMepeHne
3HanTe CBOU UHCTPYMEHTbI U UCMONIb3YUTE UX K MeCTy

: :make_pair();
<T>::emplace_back();

- <T>::empty();

operator<<();

::back_inserter();
operator<(); ::set_difference();
: :make_tuple(); i ::set_difference();
citie(); : :make_function_output_iterator();
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Cnacmbo 3a BHMMaHue! @c&-ﬁcn

Paspabotkalll
MbIiCAUTE Ha BbICOKOM YPOBHE Al |GGN
Kog, JOoNKeH ACHO BbipaxaTb HaMepeHue e

3HanTe CBOU UHCTPYMEHTbI U UCMONIb3YUTE UX K MeCTy

: :make_pair();
<T>::emplace_back();

- <T>::empty();

operator<<();

: :back_inserter();
operator<(); ::set_difference();
: :make_tuple(); i ::set_difference();
citie(); : :make_function_output_iterator();
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