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LLOCT'I:I'I A0 KOMMNOHEHTAa MNPeE3 YKa3aTeEJl KbM obekT

(*<ykasaTeN-KbM-00eKT>) . <4ieH-JaHHa>
(#<ykaszaTen-KbM-0bekT>). <uneH-pyHKUUSa> (<napameTpu>)
<yKa3aTeNl-KbM-00eKT> - ><yneH-aaHHa>
<yKaszaTeN-KbM-0beKT>-><uneH-pyHKkunsa> (<napametpn>)

C YKa3aTeJiIn KeM obekTun ce pEGDTIﬂ KaKTO C YKaz3aTe/ln KbeM
0bUKHOBEHM NPOMEHJTNEN
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Brpagehun (inline) yneH-cpyHKuUNM

@ [lo usknoyeHne ce gonycka 4neH-byHKUNKUTE aa ce aedbMHUpPaT B
nedbnHNUNATa Ha Knaca
class Rational {... Rational() { numer = 0; denom = 1; } };

@ TakuBa cbyHKUMW ce HapnyaT BrpajleHn

@ EpHa BrpapeHa dyHkUMA MoXe [Ja e JecbuHMpaHa U3BLH JebUHULUMATA Ha
Knaca

@ [lpean pecbmHUUMATa ce nocTaBsa 3anaseHaTa AymMa inline

@ OkoHuaTeNHOTO pelleHne Aanu efHa byHKUMSA [a e BrpajeHa e Ha
komnunaTtopal!

o HDEI'IOD'I:'-IHTEHHO € [la ce Brpa>XjatT CaMo KpaTKn dJYHKLI,Ir‘IIp‘I
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What is C++ inline functions

Score: 3.9/5 (3162 votes)

In C, we have used Macro function an optimized technique used by compiler to reduce the execution time etc. So
Question comes in mind that what's there in C++ for that and in what all better ways? Inline function is introduced

which is an optimization technique used by the compilers especially to reduce the execution time. We will cover “what,
why, when & how"” of inline functions.

What is inline function :

The inline functions are a C++ enhancement feature to increase the execution time of a program. Functions can be
instructed to compiler to make them inline so that compiler can replace those function definition wherever those are
being called. Compiler replaces the definition of inline functions at compile time instead of referring function definition
at runtime.

NOTE- This is just a suggestion to compiler to make the function inline, if function is big (in term of executable
instruction etc) then, compiler can ignore the "inline” request and treat the function as normal function.

How to make function inline:
To make any function as inline, start its definitions with the keyword “inline”.

Example -
Class A
{
Public:
inline int add(int a, int b)
{
return (a + b);
I
¥
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Why to use -

In many places we create the functions for small work/functionality which contain simple and less number of executable
instruction. Imagine their calling overhead each time they are being called by callers.

When a normal function call instruction is encountered, the program stores the memory address of the instructions
immediately following the function call statement, loads the function being called into the memory, copies argument
values, jumps to the memory location of the called function, executes the function codes, stores the return value of the
function, and then jumps back to the address of the instruction that was saved just before executing the called
function. Too much run time overhead.

The C++ inline function provides an alternative. With inline keyword, the compiler replaces the function call statement
with the function code itself (process called expansion) and then compiles the entire code. Thus, with inline functions,
the compiler does not have to jump to another location to execute the function, and then jump back as the code of the
called function is already available to the calling program.

With below pros, cons and performance analysis, you will be able to understand the "why” for inline keyword

Pros :-

1. It speeds up your program by avoiding function calling overhead.

2. It save overhead of variables push/pop on the stack, when function calling happens.

3. It save overhead of return call from a function.

4. It increases locality of reference by utilizing instruction cache.

5. By marking it as inline, you can put a function definition in a header file (i.e. it can be included in multiple
compilation unit, without the linker complaining)

Cons :-

1. It increases the executable size due to code expansion.

2. C++ inlining is resolved at compile time. Which means if you change the code of the inlined function, you would
need to recompile all the code using it to make sure it will be updated

3. When used in a header, it makes your header file larger with information which users don't care.

4. As mentioned above it increases the executable size, which may cause thrashing in memory. More number of page
fault bringing down your program performance.

5. Sometimes not useful for example in embedded system where large executable size is not preferred at all due to
memory constraints.
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5. Sometimes not useful for example in embedded system where large executable size is not preferred at all due to
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When to use -

Function can be made as inline as per programmer need. Some useful recommendation are mentioned below-
1. Use inline function when performance is needed.

2. Use inline function over macros.

3. Prefer to use inline keyword outside the class with the function definition to hide implementation details.

Key Points -

1. It's just a suggestion not compulsion. Compiler may or may not inline the functions you marked as inline. It may also
decide to inline functions not marked as inline at compilation or linking time.

2. Inline works like a copy/paste controlled by the compiler, which is quite different from a pre-processor macro: The
macro will be forcibly inlined, will pollute all the namespaces and code, won't be easy to debug.

3. All the member function declared and defined within class are Inline by default. So no need to define explicitly.

4. Virtual methods are not supposed to be inlinable. Still, sometimes, when the compiler can know for sure the type of
the object (i.e. the object was declared and constructed inside the same function body), even a virtual function will be
inlined because the compiler knows exactly the type of the object.

5. Template methods/functions are not always inlined (their presence in an header will not make them automatically
inline).

6. Most of the compiler would do in-lining for recursive functions but some compiler provides #pragmas-

microsoft c++4 compiler - inline_recursion(on) and once can also control its limit with inline_depth.

In gcc, you can also pass this in from the command-line with --max-inline-insns-recursive
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l(OHCTpYKTOpM Ha BUPTYaJIHN KJZIaCOBE

o [Npumep:

Boss(char const* _name, int _pts, int _1vl,
char const* _algo, double _threshold,
int _difficulty, int _damage)
damage (_damage) ,
Hero(_name, _pts, _1vl),
Bot(_name, _pts, _algo, _threshold, _difficulty) {}

o Konko muin u koii KoHCTpyKTOp Ha Player we ce ussuka’
© eAMH ST KOHCTPYKTOPBT N0 NOApasbupane!
@ OTroBopHoCTTa 3a U3BMKBaHe Ha KOHCTpyKTopa Ha Player e Ha Boss

@ [loHexe Boss(...) He M3BMKBa KOHCTPYKTOp Ha Player, ce U3BMKBa
KOHCTPYKTOPBT Mo nogpasbupate

" KDMHHHETOP'I:T UrHOpUpa N3BMKBAHNATa Ha KOHCTPYKTOPWTE Ha

Player B KoHCTpykTOopuTe Ha Hero u Bot!
] = - =
Tpwudpon Tpudporoe (OOI 16/17) MHomecTEEHO HaCcnenABaHe
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KocBeHo ANHAMWNYHO CBEBbP3Bd4HE

void Player: :prettyPrint() const {
cout << [ Player Info ] ¢

print();
cout <<
by
Hapero e Hero h; kakBo we nzsepar:
@ Playerx pp = &h; pp->prettyPrint();
@ Player& ap = h; ap.prettyPrint();
@ Player p = h; p.prettyPrint();

) _
Tpwudpon Tpudporoe (OOI 16/17) Buptyanuwn doyHKuan
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Tunoea nHdopmaums no Bpeme Ha nanbaHenne (RTTI)

B C++4 uma mexaHusbm 3a HamupaHe Ha TUnNa Ha JageH obekT no
BPEME Ha U3MbJIHEHUE

@ typeid(<mspas>)
@ Bpbula obekT oT Tun type_info

@ akKo <u3paz> e lvalue oT nonumopdpeH knac, Bpblla ANHAMUYHUA TUN
Ha <u3pas3>
@ WHaye, BpbLWEA CTaTUYHWUA TUN Ha <U3pa3>

MOXXeM [1a NOoNYy4UM WMETO Ha AafeH Tun:
cout << typeid(pp).name() << ’ ? << typeid (*pp).name();

[Ba TWna MoraT Ja Ce CpaBHsBaT C == Win !=
typeid(p) != typeid(s), typeid(*pp) == typeid(Hero)
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