KOHKpETHbIE KnaccChbl



bnuu-onpoc
1. 3adeM HyXHbl Knaccb!?

(Kakown kputepun BbiIbOpa MeXay Knaccom 1 CTPYKTYPOn?)
2. 3ayeMm HyXXeH KOHCTPYKTOp?

3. 3ayeM HyxXHa MHKancynauma?



[TOKPUTUKYNTE ISTOT KoL

struct IntVector {
int* begin_;
int* end_;
int* capacity_;

I

size_t vector_size(const IntVector™* v) {
return 22?;

}



[TOKPUTUKYNTE ISTOT KoL

struct IntVector {
int* begin_;
int* end_;
int* capacity_;

I

size_t vector_size(const IntVector™* v) {
return v->end_ - v->begin_;

}



nnocTpaumsa npobnemsl

MOoO>XHO N1 3aWNTUTBLCA OT HaNMUcaHUa Takoro koga?
Kak aT0 BO3MOXHO B A3blke C?

IntVector® 1iv = vector_new(/*size=*/42);
iv->end_ = 1iv->begin_ - 1,



|/|HKaFIOyJ'IFILI,I/IFI B d3blke C
// IntVector.h

/ Jonsks odpsbnetue
struct IntVector;

IntVector* vector_new(slize_t size);
void vector_push_back(IntVector®* v);
size_t vector_size(const IntVector™ v);

\ ykajamefm



NHkancynaumsa B a3bike C

// IntVector.c

| Onpedenerue
#include “IntVector.h” P

struct IntVector { ... };

size_t vector_size(const IntVector™* v) {
return v->end_ - v->begin_;

}



NHkancynaumsa B a3bike C

// IntVector.h
[Toxpumuryidme smom nodxod

struct IntVector;

IntVector* vector_new(slize_t size);
void vector_push_back(IntVector®* v);
size_t vector_size(const IntVector™ v);



NHkancynaumsa B a3bike C

// IntVector.c
Boiryxdernas arnokayusa

struct IntVector { ... };

IntVector* vector_new(size_t size) {
IntVector* iv = malloc(...);

return iv;

}



Nukancynauma B C++

class IntVector {
public:
vold push_back(int value);
std::size_t size() const;

private:

int* begin_;
int* end_;

int* capacity_;

+s
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Nukancynauma B C++

YTo MmewaeT HanucaTb Takon koa?

IntVector v(42);
std: :memset(&v, 0, sizeof(v));

11

https://godbolt.org/z/fa3qTa9PT



https://godbolt.org/z/fa3qTa9PT

Nukancynauma B C++

YTo MmewaeT HanucaTb Takon koa?

IntVector v(42);
std: :memset(&v, 0, sizeof(v));

Mewaem cofecmes

12 https://godbolt.org/z/fa3qTa9PT



https://godbolt.org/z/fa3qTa9PT

Nukancynauma B C++

- B C++ nuHenHasa mogenb namaTu,
No3TOMYy MoaMdUKaTopbl 4OCTYMNa HE MOTYT 3aWMUTUTb JaHHbIE.

- CokpbITUE 3alUMLLAET UMEHA.

error: 'int* IntVector::begin_' is private
within this context

13



[lpnmep KOHCTPYKTOpa

class IntVector {

public:

IntVector(std::size_t size) {
begin_ = new int[size]();
end_ = begin_ + size;
capacity_ = end_;

¥ Hanucato ve ouews

S xopowo,
i

dopadomaem nogxe

14



ELwe pas

Knacc
KOHCTpPYKTOP

MHkancynaums
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IHBapuaHT

IHBapmaHT Krnacca — 3TO MHOXECTBO YCJTOBMW, COXPaHAILLMX CBOK
MCTUHHOCTb Ha NPOTSXXEHUU BCEro BPEMEHM XN3HN 3K3eMnspa Knacca.

NHBapuaHT onpenensieT BHyTPpEHHE HENPOTUBOPEYNBOE
(corrnacoBaHHOE) COCTOSIHME ODBLEKTA.

16



[1lpnmepbl MTHBaApWaHTOB

- vector
- begin < end < capacity
- string
- begin < end < capacity
- ¢_str() — null-terminated string

- Rational (npoctaa opobb, Hanpumep 3/4)
- 7?7

17



[1lpnmepbl MTHBaApWaHTOB

- vector
- begin < end < capacity
- string
- begin < end < capacity
- ¢_str() — null-terminated string
- Rational (npoctaa opobb, Hanpumep 3/4)
- 3HameHatenb =0
-  [Opobb HecokpaTuma

18



ObbegmHaeM MmexaHu3mbl

Knacc co3gaeTt KOHTEKCT Anst tHBapuaHTa.
KOHCTpPYKTOp yCTaHaBnMBaeT MHBaApPUaHT.

MHKaI'ICyJ'IFlLI,I/IFl nomMoraeT nogaepxmBatb NHBAPUAHT.

19



PekomeHOaumm

C.ctor: Constructors

C.40: Define a constructor if a class has an invariant

C.41: A constructor should create a fully initialized object

20


https://isocpp.github.io/CppCoreGuidelines/CppCoreGuidelines#cctor-constructors

Knacc Point

struct Point {
double x_;
double vy_;

+s

Karoi urbapuarm y smore muna?

21



Knacc Point

struct Point {
double x_;
double vy_;

+s

MHt?a,buaHma moxem He dbimo.

Y] morda knace He HyxeH, docmamouto cmpykmypuol.

22



KOHCTaHTHbLIN MHTEpPdENC

class Point {

public:

Point(double x, double y);

double
double

private:

double
+;

X() const;
y() const;

Xr Y

[Tons odsexkma Hens3s menams nezalucume

23

https://godbolt.ora/z/z1T7sGK8K



https://godbolt.org/z/z1T7sGK8K

B yem pasHuua?

class Point { struct ROPoint {
public: const double x_ = 0;
Point (double x, double y); const double y_ = 0;
i

double x() const;
double y() const;

private:
double x_, y_;

+s

24 https://qodbolt.org/z/rWEhcW8Wq



https://godbolt.org/z/rWEhcW8Wq

BcnoMHMM O CMHOHMMaX TUMNOB

using DocumentId = std::size_t;
using TermPosition = std::size_t;

void f(DocumentId doc_id, TermPosition tp);

DocumentId doc_id = ...;
TermPosition tp = ...,

f(doc_id, tp); // OK
f(tp, doc_id); // OK

25



Nonoma Strong Typedef
struct X {
explicit X(std::size_t value)

: value_(value) {}

std::size_t value_;

+s

Bmecmo X — ums fawere muna
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[1pnYnHLI co3gaHuAa KnaccoB

- MopgenupoBaHue o6bEKTOB peanbLHOro Mmpa
- MopgenupoBaHue abCcTpakTHbIX OOBLEKTOB
- CokpbITUe geTtanen peanmsaumm
- YnpouleHne nepenaym napaMmeTpoB B METOOb!
- YnakoBKa poACTBEHHbIX onepauumn
- nnap.

Ho:

- Kwura Hanucana € konmekcme Java

- Codepxum Java-cneyugpuutvie uduomol

27 «CoBepLleHHbIN Kog», 6.4



Java-specific npumep
class Collections {
public static

int binarySearch(List<...> list, T key)

public static
vold shuffle(List<...> 1list, Random rnd)

public static
<T> void copy(List<...> dest, List<...> src)

28 java.util.Collections



https://docs.oracle.com/javase/7/docs/api/java/util/Collections.html

[ne onpenenutb metop find?
class Vector {

public:
T* find(T value) const; 7

+s

T find(Iterator begin, Iterator end); 2

29



[Nooxon STL

- Inputlt find(Inputlt first, Inputlt last, const T& value)

Brewrsa gyrkyua nodxodum ong:

— Maccubof

— otd::vector, otd::list
— Qta'::s'trihg

Bee npocmo, mak?

30


https://en.cppreference.com/w/cpp/algorithm/find

[Nogxon STL

- Inputlt find(Inputlt first, Inputlt last, const T& value)

[1a, HO:

- std::map::find

- std::set::find

- std::unordered map::find
- std::unordered_set::find

31


https://en.cppreference.com/w/cpp/algorithm/find
https://en.cppreference.com/w/cpp/container/map/find
https://en.cppreference.com/w/cpp/container/set/find
https://en.cppreference.com/w/cpp/container/unordered_map/find
https://en.cppreference.com/w/cpp/container/unordered_set/find

[Nogxon STL

- Inputlt find(Inputlt first, Inputlt last, const T& value)

[la, HO:

- std::map::find

- std::set::find

- std::unordered map::find
- std::unordered_set::find

JlagHo, HO:

- std::string::find

32


https://en.cppreference.com/w/cpp/algorithm/find
https://en.cppreference.com/w/cpp/container/map/find
https://en.cppreference.com/w/cpp/container/set/find
https://en.cppreference.com/w/cpp/container/unordered_map/find
https://en.cppreference.com/w/cpp/container/unordered_set/find
https://en.cppreference.com/w/cpp/string/basic_string/find

[lpnmep «Kak He Hago»

class QuadraticEquationSolver {
public:
void set_a(double a); // + set_b,
void solve();

int root_count() const;
double x1() const;
double x2() const;

+s

33

set_c

https://godbolt.orq/z/fEYeEfzTn



https://godbolt.org/z/fEYeEfzTn

[lpnmep «Kak He Hago»
QuadraticEquationSolver solver;

solver.set_a(3);
solver.set_b(-14); Bee smo fpema odsexm

solver.set c(-5);
(=5); £ HekoHCUCmEHMHOM COCMOIHUU
solver.solve();

fmt::print("x1 = {} x2 = {}\n",
solver.x1(), solver.x2());

34



ApPXUTEKTYPHbIE NPOONeMbl Takoro coneepa

1. Y Knacca HeT YETKOro MHBapmaHTa.

2. Knacc npegnonaraet onpeaeneHHbin NopsaoK BbidoBa METOAOB,
HO He popcupyert ero.

3. CornacoBaHHOCTb BHYTPEHHEIO COCTOSAHMA NErkKO HapyLWnTb
(BbI30B Nn0boro set-metoaa nocrne solve).

4. T[longa knacca BbINOSTHAKT PYHKUMK rrobarnbHbIX NepeMEHHbIX.

35



The Most Important Design Guideline

Ma <e Interfaces Easy to Use Correctly
and Hard to Use Incorrectly.

https://www.bilibili.com/video/BVV1594y1878e/



https://www.bilibili.com/video/BV15g4y1878e/

KOHCTpYKTOP

Constructor is a special non-static member function of a class that is
used to initialize objects of its class type.

Y pecial. Vekg special.

37 constructor


https://en.cppreference.com/w/cpp/language/constructor

ObbsaBneHne pyHKUUn

void f(int x);

1. Twn BO3BpaLLaemMoro 3Ha4yeHus
2. Nwmsa
3. Cnucok napameTpoB

38



Twun Bo3BpaLlaemMoro s3Ha4eHud

void g() {3}
void f() { return g(); } // Ok

class Widget {

public:
widget() {
return; // 0Ok
return g(); // Error
b

+s

39



IMa KOHCTpYKTOpa

class widget {
public:
Widget() { ... }

Korempykmop ucnonssyem ums cboero knacca

constructor() { ... }
i

[Touemy He Bordenuru nroueboe enobo?

40



YKkasaTtenb Ha YyHKLUMIO
void ff();

struct Widget {

widget() {}
static void sf();

void mf();
Iy

41

auto ffp = ff,
auto sfp = Widget::sf;
auto mfp = &Widget: :mf,;

ffp();
stp();

Widget w;
(w.*mfp)();

auto cp = &Widget: :Widget;

https://godbolt.ora/z/YxT9ebbha



https://godbolt.org/z/YxT9ebbha

Converting Constructor

class widget {

public:

/*explicit*/ widget(int) {}
i

int main() {
wWidget wil(1); // 0k, direct 1init
wWidget w2 = 1; // 0Ok, copy init

b

42



Converting Constructor

class Widget {

public:

explicit widget(int) {}
Iy

int main() {
wWidget wil(1); // 0k, direct 1init
wWidget w2 = 1; // Error, copy init
b

43 https://godbolt.org/z/ox7PT39P3



https://godbolt.org/z/ox7PT39P3

Converting Constructor

void f(widget) { ... }

// 0k, ecnu KoHCTpyKTOp explicit(false)
// Error, ecnu KOHCTPYKTop explicit(true)
f(1);

44



Korga explicit(false) yansnser
class Vector {

public:
Vector(int size);

+s

Annokoyus € mouke €b/jo€a Heouefudxa

void f(Vector v);

f(42),

45



Korga explicit(false) ynobeH
class Rational {

public:
Rational(int num = 0, int denom = 1) { ... }

+s

void f(Rational r);

f(42),

46



PekomeHgauus
C.46: By default, declare single-argument constructors explicit

Exception If you really want an implicit conversion from the constructor
argument type to the class type, don'’t use explicit

47 CppCoreGuidelines: C.46



https://isocpp.github.io/CppCoreGuidelines/CppCoreGuidelines#Rc-explicit

UTOo ecTb B NycTOM Kracce?

struct Widget {

I

48



UTOo ecTb B NycTOM Kracce?

struct Widget {
wWidget() = default;

~Widget() = default;

Widget(const Widget&) = default,

Widget (Widget&&) = default;

Widget& operator=(const Widget&) = default;
Widget& operator=(Widget&& w) = default;

I

49



UTOo ecTb B NycTOM Kracce?
clang++ -std=c++20 -Xclang -ast-dump -fsyntax-only

CXXRecordDecl struct widget definition
| -DefaultConstructor
| -CopyConstructor
| -MoveConstructor
| -CopyAssignment
| -MoveAssignment
"-Destructor

50 https://godbolt.ora/z/bYW1TzqY8



https://godbolt.org/z/bYW1TzqY8

[TlopsaaoKk KOHCTPYUpOBaHUSA Knacca

1. CHauvana KOHCTPYKTOpbI Nosieu
2. 3aTteM coOCTBEHHbIN KOHCTPYKTOP

Live:

https://godbolt.orq/z/9gPWGG1je

51


https://godbolt.org/z/9qPWGG1je

NHnunannaaumsa KOHCTaHT U CCbINTOK

struct Widget {
wWidget(int x): x_(), y_(x_), z_(y_) {}

const int x_;
int y_;
int& z_;

I

52



Default init

struct Point {
/%
Point(double x = 0, double y = 0)
x_(x), y_(y) {3}
*/

double x_ = 0;
double y_ = 0;

I

53



Delegating constructors

Rect(double top, double right,
double bottom, double left)
: top_(top), right_(right),
bottom_(bottom), left_(left) { }

Rect(Point top_left, Point bottom_right)
: Rect(top_left.y_, bottom_right.x_,
bottom_right.y_, top_left.x_) { }

54 https://godbolt.org/z/vgPn8K1Wd



https://godbolt.org/z/vqPn8K1Wd

