Everything You Ever
Wanted To Know About
Move Semantics
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Outline

e Special member functions
 Introduction to the special move members
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How Did Move Semantics Get Started?

* |t was all about optimizing std::vector<T>.

 And everything else just rode along on its coattails.




What is std::vector?

* Anatomy of a vector (simplified)

vector
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How does a vector copy”

vector vector
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How does a vector move”

vector vector

ai{zia y ;“. .
\ OTTLRES 8 /A

/N0 | N\ N




How Did Move Semantics Get Started?

« Remember these fundamentals about move
semantics and vector, and you will have a
basic understanding of all of move semantics.

 [he restis just detalls...




Outline

o Special member functions
* Introduction to the special move members
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Special Members

 What are they?




Special Members

. Speelal members are those member
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Special Members

 How many special members are there”?




Special Members

* [hey are:
e default constructor X ;
e destructor ~X()J;
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Special Members

* The special members can be:  deleted
* not declared




Special Members

e \WWhat counts as user-declared?

struct X
{
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Special Members

e \What is the difference between
not-declared and deleted?”

Consider:
struct X
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Special Members

struct X
{

template <class ...Args>
X(Args&& ...args);
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Special Members

struct X
{

template <class ...Args>
X(Args&& ...args);

X() delete




Special Members

struct X
{

template <class ...Args>
X(Args&& ...args);

X() delete




Special Members

 Under what circumstances are special
members implicitly provided?




Special Members

compiler implicitly declares

defaulted | defaulted | defaulted | defaulted | defaulted | defaulted




Special Members

compiler implicitly declares

defaulted | defaulted | defaulted | defaulted | defaulted | defaulted

e “defaulted” can mean “deleted” if
the detaulted special member would
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Special Members

compiler implicitly declares

defaulted | defaulted | defaulted | defaulted | defaulted

defaulted

Nnot

T defaulted | defaulted | defaulted | defaulted

defaulted




Special Members

compiler implicitly declares

defaulted | defaulted | defaulted | defaulted | defaulted | defaulted
Not
defaulted | defaulted | defaulted | defaulted | defaulted

defaulted | defaulted | defaulted | defaulted | defaulted

) e e o R A s e i e T e i e S T T o e S B e T W e T s




eclares

Special Members

compiler implicitly declares

defaulted

Nnot
declared

defaulted

defaulted | defaulted | defaulted | defaulted | defaulted
defaulted | defaulted | defaulted | defaulted | defaulted
defaulted | defaulted | defaulted | defaulted | defaulted

defaulted | defaulted d egl(e)ltr ed | g eglgtr ed




Special Members

compiler implicitly declares

defaulted | defaulted | defaulted | defaulted | defaulted | defaulted

Nnot

e defaulted | defaulted | defaulted | defaulted | defaulted

defaulted | defaulted | defaulted | defaulted | defaulted

defaulted

not not
declared declared

defaulted defaulted | defaulted

Jeclares

Nnot Nnot
declared declared

Nnot

declared defaulted




“declares

Special Members

compiler implicitly declares

defaulted

Nnot
declared

defaulted

Nnot
declared

defaulted | defaulted | defaulted | defaulted | defaulted
defaulted | defaulted | defaulted | defaulted | defaulted
defaulted | defaulted | defaulted | defaulted | defaulted

defaulted | defaulted de glc;tr ed | ¢ ec?lztr ed
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Special Members

compiler implicitly declares

defaulted

Nnot
declared

defaulted

“declares
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Nnot
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Special Members

compiler implicitly declares

defaulted | defaulted | defaulted | defaulted

defaulted | defaulted

Not

Aeclered defaulted | defaulted | defaulted | defaulted | defaulted

defaulted | defaulted | defaulted | defaulted | defaulted

not not
declared declared
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r declares

not not
declared declared
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Special Members

compiler implicitly declares

defaulted

Nnot
declared

Jeclares

defaulted

Nnot
declared
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Special Members

compiler implicitly declares

defaulted | defaulted | defaulted | defaulted

defaulted | defaulted

Not

Aeclered defaulted | defaulted | defaulted | defaulted | defaulted
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not not
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Special Members

class X An alternate presentation
{ of the same information.

public:
Xlaueadatauld:
~X() = default;




Special Members

class X An alternate presentation
{ of the same information.

public:
X() = default;
~X() = default;




Special Members

class X An alternate presentation
{ of the same information.
public:
Xlaueadatauld:
~X() = default;
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Special Members

class X An alternate presentation
{ of the same information.

public:

~X() = default;
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Special Members

class X An alternate presentation
{ of the same information.

public:
Xlaueadatauld:
~X() default;




Special Members

class X An alternate presentation
{ of the same information.

public:
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Special Members

class X An alternate presentation
{ of the same information.

public:
Xlaueadatauld:
~X() = default;




Outline

 The genesis of move semantics

* Introduction to the special move members
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What does a detaulted
move constructor do?

class X
. public Base

{

Member m_;




What does a typical user-
defined move constructor do?

class X
. public Base

{

Member m_;




What does a defaulted
move assignment do”

class X
. public Base

{

Member m_;
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What does a typical user-
defined move assignment do”?

class X
. public Base

{

Member m_;
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Can | define one special
member In terms of another?




Should | define one special
member in terms of another”?
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Should | define one special
member in terms of another”?

Nfel




Should | define one special
member in terms of another”?

Case study: the copy/swap idiom
class X
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Should | define one special
member in terms of another”?

Case study: the copy/swap idiom

class X 've written highly
{ optimized versions of
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Should | define one e{pecia\
member in terms of another?

Case study: the copy/swap idiof

-

lhs always needs to
reallocate vector

Ins never needs to
reallocate vector
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Speed of

(70% slower)
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optimized copy
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Worst case
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Should | define one special
member in terms of another”?

Case study: the copy/swap idiom

How hard is It to make separate
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Should | define one special
member in terms of another”?

Case study: the copy/swap idiom
class X

L

std: :vector<int> v_;




Should | define one special
member in terms of another”?

Case study: the copy/swap idiom

But the copy/swap idiom gives
me strong exception safety!
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Should | define one special
member in terms of another”?

Case study: the copy/swap idiom

Perhaps you could interest the portion of
your cli
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ents that do need strong exception
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Should | define one special
member in terms of another”?

Case study: the copy/swap idiom

Now clients who need speed can:

([
—

b
s | ot AS LR S8 4 Alcs Mabua i gdahs o N 4 S ATt 5 A 24
! ey i -~ ey a4 CrEilasds @ V— e it 2 : o ) ’.' oy WA = N -
> 3 N > y 4 -~ &l - 5

i e nlaty Y .!"!“ N 1_;-.: l 12y -_,,‘?f..,' ‘-0__’.',:’ (i f:,ll,t, ..,-.-....s:: J __“"'._ VAR l.‘.',r.-?‘: - oo 1
by " v Y Ay il 3 $¢ A -

2y PN ATy — -.'\Qj. Sllagmn s U LR ot g LA ol T i W S RELA T R T TP L T SRS T NSRSl R |
Sdd 5 ; i < . SL E Y M
o o e e e N e 1! _. o Gt Aot S oy iy, = S . \“.\. A '1 0‘\ : s 8 "'. b & "
$A Ll . > . /| ¥

L
2f
o




In A Hurry”

e |f you don't have time to caretully consider all 6
speclal members, then just delete the copy
members:

class X
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summary

Know when the compiler is defaulting or deleting
special members for you, and what detaulted

members will do.
. Always deflne olf delete a spee|al member when
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