asontouna C++ 9To0 NyTb OT NPOCTOThI K MPOCTOTE

A. KaneHtk, K. T. H.
akalenuk@gmail.com
http://github.com/akalenuk
http://twitter.com/akalenuk?2



C++ — 3TO CINOXHO

KornnyectBo CTpaHuL B pa3HbIX CTaHOapTax Ha A3blKU.

C++11 ISO/IEC 14882:2011 1338
Ada ISO/IEC 8652:2012 832
C11 ISO/IEC 9899:2011 683
Fortran ISO/IEC 1539-1:2010 603
C# 1SO/IEC 23270:2006 584
IsLisp ISO/IEC 13816:2007 127

Algol 60 IS0 1538:1984 18

1938 [ o = 74,(3)



Kak Bbl oLleHnBaeTe cBoe 3HaHue C++
no wkane ot 1 go 10

9

i i
o

BbapHe CTtpaycTpyn, opurnHanbHbln asTop C++



KTo 3HaerT, 4To Aenaet ata PyHKUna?

int f(int a, int b){
return a * b;
}



[laBanTte npoBepnm

int main(){
int a, b, ¢ = 2;

Kakon pasamepHocTH int?

*
*

2 * 2

4 * 4 =16

16 * 16 = 256

256 * 256 = 65536
65536 * 65536 = 0
© 0 =20



[1paBUNbHbIN OTBET — HUKTO HE 3HAET

Plain ints have the natural size suggested by the
architecture of the execution environment* [ISO-IEC 14882]

* — that is, large enough to contain any value in the range
of INT_MIN and INT_MAX, as defined in the header <climits>.



Ok, HO Tun char rapaHTUpoBaHoO 8 buT

int f(char a, char b){
return a * b;

}

[Toyemy HeT nepenonHeHus?

2 * 2 =4
4 * 4 =16
16 * 16 = 256
256 * 256 = 0

*
*

KTo 3HaeT sizeof(a * b)?



[1paBUNbHbIN OTBET — HUKTO HE 3HAET

A prvalue of an integer type other than bool, chari6_t, char3z_t, or wchar_t whose
integer conversion rank (4.13) is less than the rank of int can be converted to a prvalue
of type int if int can represent all the values of the source type; otherwise, the source
prvalue can be converted to a prvalue of type unsigned int [ISO-IEC 14882].



[obaBum bonblue buToB

There are five standard signed integer types:

“signed char’,

“short int”,

“int”,

“long int”, and

“long long int”.

In this list, each type provides at least as much storage
as those preceding it in the list [[SO-IEC 14882].

long long int f(long long int a, long long b){
return a * Db;

}



KTo 3HaeT, 4To BblgacT npoBepka?

int main(){
long long inta, b, c=2; // gonyctum, mMbl 3HaeMm, 4To 3TO 64 BuTa

for(inti=0;i<06;i++){
a=b=gc;
c =f(a, b);
printf("%d * %d = %d\n", a, b, c);



[1paBUNbHbIN OTBET — HUKTO He 3HaEeT

UTo BOOOLLE NponcxognT?!

2 0 =2

4 * 0 =4

16 * 0 = 16

256 * 0 = 256

65536 * O = 65536

O *1 =20 “ A-a-a-alll




BooOLie-To BblLLENPUBEAEHHLIN KOO HE COOTBETCTBYET CTaHOAPTY

A length modifier is added to the conversion specification, if needed [ISO-IEC 14882].

printf("slld * Slld = %lLld\n", a, b, c);

2 * 2 =4

4 * 4 = 16

16 * 16 = 256

256 * 256 = 65536

65536 * 65536 = 4294967296
4294967296 * 4294967296 = 0

*
*



[lpocTenwaa 3agada nocymTaTb U BbIBECTU NpoU3BeaeHNe OBYX
LenbIX Yncen okasanacb HEMPOCTOW

OTkyna bepetcst CNOXHOCTbL?

HuskoypoBHeBbIe 36CTpaKL|,I/II/I. Yucna nepenonHatoTCcA No

pa3MepHOCTU, CTEK NEPENOSTHAETCA, MNaMATb TEHET N KOHYaeTCA N T. 1.

MHoOXeCTBO Heo4YeBMUAOHbIX HHDAHCOB B AU3aUHe fA3blKa.
HepasrpaHnyeHne KOHTEKCTa, HeABHblE NPUBEAEHUA TUNOB, OTCYTCTBUE 3aLLUT

JocTyna u T. .

UcTopuueckn 6MGNMOTEKU U cornawleHunst He 3allulleHbl OT

HenpaBUINbHOro UCNoJfib3oBaHUA. Hanpumep, strcat He 3awuLleHa oT
nepenonHeHns dydgepa, strncat He rapaHTUPYET 3aBepLUEHNS HYNEeM, a stricat Bcem

Xopolla, HO BHe cTaHaapTa.



[Touemy TaKk?

C++ BepgeT cBoto nctoputo ot Cu.

A3bIKk Cn NosBMICA B KOHLE LLUECTUAECATbIX KaK BblHYXEHHAA alJibTeEPHATUBA

TS>KENOBECHbLIM KOMMNUAATOpaM Ans padoTtbl Ha cnabon malunHe.

[1lpocTOoNn B peanusaumun, a He NCMOSIb30BaHUN.

OH He gonXeH Obis ObITb U3SAILWHbLIM, OH AOJKEeH ObINn paboTaTtsb.

NcTtopuyeckun asblk ana peanunsaunm UNIX.



[lpocToTa peanusauun Cm — npmymHa ero nonynsapHoOCTuU

MpocToTa peanusaunn = aeLleBr3Ha NopTUPOBaHUS

Huskne TpeboBaHusa = aelleBU3Ha xernesa

Lisp Machine $ 50 000

V.S.
AT&T UNIXPC $ 5 590

Unix and C are the ultimate computer viruses [Richard P. Gabriel].



C++ — BbICOKOYPOBHEBbIE abCTpaKkLum Npu
HN3KOYPOBHEBOM YPOBHE KOHTPOJIS

HacregoBaHWe, MHKaNcynauus, nonugpmopdpusm
TEMMNSIENTbI

NCKITIOYEeHUS
RTTI

= BO3MOXXHOCTb CTPOUTb roAHble PENMBOPKN U BMBNNOTEKN.



Hanpumep

GiNaC GNU Scientific Library | evelDB
Windows Template Library Armadillo (C++ Iibrary) Parallel Patterns lerary
Dlib i :
C++ AMP vik LiteSQL SymbolicC++
PoCo GLib ZThreads  Unreal SDK
Marmalade X265 Libsigc++ Uniai Google Test
OpenH264 STL nigine
wxWidgets YAAF  Loki(C++) Ef
JUCE Torque |
Qt lterative Template Library SDL Blitz++ BOOST
LAPACK++ Apache C++ Standard Library

Kyoto Cabinet Microsoft Foundation Class Library

[MporpammucT Ha Qt He gymaeT npo strepy.
Boobue.



Ha ToM e none noaBnatTCS APYyrne A3blkn

(BbICOKOYPOBHEBbIE abCTpaKLMN, HU3KOYPOBHEBBIN KOHTPOSb, HO He Cn)

Facebook — D
Mozilla Foundation — Rust
Google — Go

nT M.



D (Dlang)

cnamnceil

TPEenTbl TUNOB

cTaTu4eckue ycroBus

TEKCTOBbIE MUKCUHbI

Moy

MOAYIbHble TeCTbl

KOHTpaKTHOE nporpaMmmMnpoBaHune

rapaHTUM YNCTOTbI PYHKLMI

Bce 13 kopobku!



Ho! Tpu rmaBHble npobnembl D

— bubnunortekn.
— NIHCTPYMEHTHI.

— JTlrogu!

[MoTomMy yTO noaun, GUBNNOTEKN N MHCTPYMEHTLI yxXe B C++



[Mpobrnema KypuLbl 1 anua

HET nogen = HeT PPENMBOPKOB,

HET PpenMBOPKOB = HET Ntoaeun



CoobuwecTtBo C++ 3Haert, uto C++ 3TO CNOXHO

Llenn komnteTa no ctaHgapTu3aunu:

« Make C++ a better language for systems programming and library building

 Make C++ easier to teach and learn
http://www.stroustrup.com/C++11FAQ.html

KoHkpeTHee

* [MogaepxmBaTb CTabUNBbHOCTb U COBMECTUMOCTb.

* [NpegnoynTtaTb ONBNMOTEKN pacLUMPEHMSAM SA3bIKa.

* [MpegnounTtaTb OOLWHOCTbL YACTHOCTW.

* [MogepxunBaTtb N 3KCNEPTOB, N HOBUYKOB.

e YBenuuuTb TMNo6e3onacHoOCTb.

« Obecne4vnBaTb NPON3BOAUTENBLHOCTb M CMOCOBHOCTL paboTaTb C XXenesom.

* Pewartb 3agayn pearibHOoro Mmmpa.

npOCTOTa, HO HEe 3a CHEeT MOLLUHOCTMW.



Ctapble domyn Nno-HOBOMY

Tunbl ¢ rapaHTUPOBaHHbLIM Pa3MepPOM:

uint8 t, uintl6 t, uint32 t, uint64 t,

int8 t, intle t, int32 t, int64 t
OnpegeneHne TMNOB
int x = 0;
decltype( x ) y = 1;

[lepeuyncneHna nog CTporom Tunusauuen
enum class Color:int{red, green, blue}

KoHcTaHTa nullptr onsa ctporoun e Tunusauum
NmeeT TMn ykasartens

CTpOKOBbIe intTeparnbl oe3 eCKeIZH—ﬂOCﬂeLlOBaTeﬂbHOCTeﬁ
string path = R"C:\Windows\Virus"



HoBble punumn

ABTOMaTU4ecKoe BbiBeaeHUne TUnoB
auto superObject = new SuperObject();

YMHbIE yKa3aTenun u3 Kopoodku

Banana* p = new Banana(); // 6bino

unique ptr<Banana> p(new Banana()); // cTtano
shared ptr<Banana> p(new Banana()); // wnu

weak ptr<Banana> p(new Banana()); // wnn paxe

AHOHUMHbIE PYHKLINMK
Fruit y = Fruit::apple;
auto nApples = count if(fruits.begin(), fruits.end(), [&y] (Fruit x) {return x == y} )

KopTtexn
tuple<uint8 t, string> t(1, "One")
if( get<0>(t) == 1 ){
cout << get<l>(t)
}

CTaTtnyeckne yTBepXaeHus
static assert( sizeof( x ) == 4, "X size should be 4 bytes");



CTtaHgapT TONCTbIA, MOTOMY YTO MOMHUT BCE

Hanpumep, Tpurpadsl

7= > # 7?7/ -\ 7?7 - 7
7?7( - [ 7?7) - ] 7?71 >
77< - { 77> -} 77- - ~

The trigraph sequences enable the input of characters that are
not defined in the Invariant Code Set as described in ISO/IEC

646, which is a subset of the seven-bit US ASCI| code set
[ISO/IEC 9899].



Kpome cTanHgapTa A3blka eCTb cTaHgapThbl
nporpaMMnUpoOBaHUsA Ha HEM

ISO/IEC 14882 roBopwuT, 4TO Aenatb MOXHO, a

MISRA-C++:2008,
HICPP,

JSF AV C++,
CERT CSC,
NUREG/CR 6463

N MHOIMe gpyrme — 41o Helb3A



Hanpumep, HICPP 4.0 (2013)

12.4.4 Write members in an initialization list in the order in which they are declared
Regardless of the order of member initializers in a initialization list, the order of initialization is always:

« Virtual base classes in depth and left to right order of the inheritance graph.

» Direct non-virtual base classes in left to right order of inheritance list.

* Non-static member data in order of declaration in the class definition.

To avoid confusion and possible use of uninitialized data members, it is recommended that the initialization list
matches the actual initialization order.

For Example:

#include <cstdint>

class B {};
class VB : public virtual B {};
class C {};
class DC : public VB , public C
{
public :
pCc (): B () , vB () , C (), 1 (1) , c () // Compliant
{}
private :
int32 t i ;
C c;
b



NHCTpPYMEHTHI

CTaTndeckne aHanusaTopbl
OnHamnyeckmne aHanmsaTopbl
[MpohunupoBLLnKK
OTnagymkm

nT M.

...n 3aBepHuTe BCe B IDE



CTtaTnyeckum aHannsartop

CppCheck

PaspabatbiBaetca ¢ 2009 roga, OTKPbITbIN,

OKOJO COTHU KOHTPUOLIOTOPOB,

OBE COTHM NMPOBEPOK N3 KOPOOKN,

nogaepxkka onbnunotek n dopmatoB nonynspHeix IDE,
BO3MOXXHOCTb 400aBNATb CBOW NPOBEPKMU. ..

Mpumep paboThi:

memset(ctx, 0, sizeof(ctx));

[blablabla\md5.c:160]: (warning, inconclusive) Size of pointer
‘ctx' used instead of size of its data. This is likely to lead
to a buffer overflow. You probably intend to write
‘sizeof(*ctx)'.



[nHamunyecknn aHanmsaTtop

Dr. Memory

C 2013 roga, oTtkpbITbi (LGPL), Ha 6a3e DynamoRIO

[Mpumep paboThi:

Error #55: POSSIBLE LEAK 80 direct bytes 0x034b00f8-0x034b0148 + 0 indirect bytes

# 0 replace malloc [d:\drmemory package\common\alloc replace.c:2292]
# 1 msvcrt.dll!strcpy s +0x5e (0x769ff5d3 <msvcrt.dl1+0xf5d3>)

# 2 msvcrt.dll!clearerr_ s +0x337 (0x76a09eed <msvcrt.dl1+0x19eed>)

# 3 msvcrt.dll!clearerr_ s +0x27e (0x76a09e34 <msvcrt.dl1+0x19e34>)

# 4 cppcheck-gui.exe!? +0x0 (0x0040104a <cppcheck-gui.exe+0x104a>)
# 5 cppcheck-gqui.exe!? +0x0 (0x00401471 <cppcheck-gui.exe+0x1471>)
# 6 KERNEL32.dll!BaseThreadInitThunk +0x11 (0x767933ca <KERNEL32.d11+0x133ca>)



[MpopmnnpoBLLMK

Gprof — Yactb GNU Binutils, paspabatbiBaetca ¢ 1988

[Mpumep paboThi:

% cumulative self
time seconds seconds

83.33 0.03 0.03
16.67 0.03 0.01
0.00 0.03 0.00
0.00 0.03 0.00
0.00 0.03 0.00
0.00 0.03 0.00
0.00 0.03 0.00
0.00 0.03 0.00
0.00 0.03 0.00
0.00 0.03 0.00
0.00 0.03 0.00
0.00 0.03 0.00
0.00 0.03 0.00
0.00 0.03 0.00

calls
500000
1
500003
500001
500001
500001
4

HFNDNNNNDN

self total
ms/call ms/call
0.00 0.00
5.00 5.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

name

aa_ lagd

aa lagd init

aa and 2

aa trigr
dispatch code by
run

assert

aa or 2

aa or 2

applied program run
log fill fb table
set before equalization flag
set fb group

aa trigr init



Bce 910 HanpaBneHo Ha To, YToObI caenaTthb
nporpammmpoBanme Ha C++ npotle

XOTuUTE NPOCTOTbl — HE CONPOTMUBAAUTECH NEPEMEHAM.

1. Bo3bMunTE COBPEMEHHYIO peann3auuto s3blka.
2. BbibepuTte akTyarnbHbI hpenMBOPK 1 BUBIMOTEKMN.
3. cnonb3ynTte BCce AOCTYMHbLIE NUHCTPYMEHTHI.

4. Cnywantecb CTaHOapPTOB M PYKOBOACTB.



YTo ryrnntb

ISO/IEC 14882

ISO/IEC 9899

MISRA-C++:2008

HICPP

JSF AV C++

CERT Secure Coding

NUREG/CR 6463

CppCheck Manual

The UNIX-HATERS Handbook

Linden, Deep C Secrets

Stroustroup, The Design and Evolution of C++
Tour of C++11 && “What’'s new” in 10 minutes && “What's new” in depth

Sutter || Meyers || Stroustroup — Bce 4TO €CTb, 0COBEHHO BUAEO C KOH(PEPEHLNN
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