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Pasaen 1

[loToKM AN popmMaTpPOBaHHOIo BBOAA/BbIBOAA
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CTaHZapTHbIE MOTOKW

namespace std {

class ios_base {
streamsize _precision; // KonuuecTBO 3HAKOB MOC/e 3anATOM
streamsize _width; // wupunHa nonsa BbiBoAa
fmtflags _flags; // dnarn dopmaTupoBaHus
iostate _exception; // dnarm cocTosAHUA ONSA UCKAOYEHUN
iostate _streambuf_state; // dnaru cocTosaHuSA

¥

template <class Ch, class Tr>

class basic_ios: public ios_base {
Ch _fill; // cumBOon Ans 3ano/IHEHUA MyCTOTHI
basic_streambuf<Ch,Tr>* _streambuf; // 6ythep BBOAa/BbBOAA

i

template <class Ch, class Tr>

class basic_ostream: virtual public basic_ios<Ch,Tr> {
// HeT nonein

b
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CTaHZapTHbIE MOTOKW

CraHpapTHas bubanoTeka:

namespace std {
extern istream cin; // fd=0
extern ostream cout; // fd=1
extern ostream cerr, clog; // fd=2

}

KomaHgHas cTpoka (mepeHanpasneHve 13 ¢ainnos):

./myprog 0< stdin.txt 1> stdout.txt 2> stderr.txt
./myprog < stdin.txt > stdout.txt 2> stderr.txt
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[Mpumep Nef

// KOMOHKN (UKCUPOBAHHOW WNPUHBI

// wmpuHa
std::cout.
std::cout.
std::cout
std::cout
std::cout
std::cout

nona 20 cCuMBOJIOB, BblpaBHUBaHWE MO MpPaBOMYy Kpaw

width(20);
setf(std::ios::right, std::ios::adjustfield);
<< "Word";
.width(20);
.setf(std::io0s::right, std::ios::adjustfield);
<< "Count";
Word Count
dog 1

cat 10
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[Mprmep Ne2

// TeHepauus umeHu danna

unsigned int frame_number = 11;

std::stringstream filename;

filename << "frame-";

filename.width(10);

filename.fill('0"');

filename << frame_number;

filename << ".jpg";

std::ofstream out{filename.str()}; // frame-0000000011.jpg
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[MpyMep Ne3: MaHVNYyNATOPbI

std::cout
<< std::setw(20) << std::right << "Word"
<< std::setw(20) << std::right << "Count"
<< std::endl;

unsigned int frame_number = 11;

std::stringstream filename;

filename
<< "frame-"
<< std::setw(10) << std::setfill('0') << frame_number
<< ".jpg";

std::ofstream out{filename.str()}; // frame-0000000011.jpg
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// cTaHOapTHble MaHWUMyAaTOpPbI
namespace std {

// ynpolleHHasa Bepcud
std::ostream§
endl(std::ostream§& os) {
os.put('\n'); os.flush(); return os;

// onepaTop BHYTpU Knacca ostream
ostream&

ostream: :operator<<(ostream& (*manip)(ostream§)) {
return manip(+this);
}
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namespace std {

// BCMoMOraTesbHbll Knacc
struct Setw { int width; };

// MaHUNynaToOp C apryMeHTOM
Setw setw(int n) { return {n}; }

// onepaTop BbiBOAA AN BCMOMOraTe/ibHOro Kjacca

ostream& operator<<(ostreamé os, Setw s) {
os.width(s.width); return os;
}
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[Mprmep Neb6: popmaTmpoBaHme (C++20)

// KOMOHKWU wupuHow 20 cumBo/ioB 6e3 BbiaeneHua namaTu
std::format_to(std::ostream_iterator<char>(std::cout, ""),
"{:<20} {:<20}\n", "Word", "Count");

// KOMOHKW WWPWUHOW 20 CUMBOMOB C BbiAE/IEHNEM MaMATU
std::cout << std::format("{:<20} {:<20}\n", "Word", "Count");

// reHepauua umeHu thaiina
std::ofstream out{std::format("frame-{:0>10}.jpg", frame_number)};
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CocTogHMe NoTokKa

std::istream in(...);

if (in.rdstate() & std::ios::eofbit) { ... }

if (in.eof()) { ... }
eofbit failbit badbit good() fail() bad() eof() bool
false false false T false false false T
false false T false T T false false
false T false false T false false false
false T T false T T false false
T false false false false false il T
T false T false T T T false
T T false false T false T false
T T T false T T T false
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[lpnmep: uTeHMne maccrBa

std::istream§g

operator>>(std::istream& in, std::vector<float>& arr) {
float x;
// nonbiTka N1
while (in >> x) { arr.push_back(x); }

// nomnbiTka N2
while (!in.eof()) { in >> x; arr.push_back(x); }

// nonbiTka N3

while (!in.eof()) {
in >> x; if (!'in) { break; }
arr.push_back(x);

}

return in;
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[lpnmep: uTeHMne maccrBa

std::vector<float> arr;

std::ifstream in:

try {
in.exceptions(std::ios::failbit | std::ios::badbit);
in.open("arr.txt");
in >> arr;

} catch (const std::ios::failure§) {
std::cerr << "i/o error\n";

} catch (const std::exception& err) {
std::cerr << err.what() << std::endl;

}
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YTt0o BbI
nuweTte?

nporpammy 6mbanoTeky

BKIFOUNTE NCKNOYEeHNS
B KaXXZA0M MOoToKe

WckntoueHus
BK/IHOYEHbI?
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Paspen 2

Bydepbl MOTOKOB BBOAA/BbIBOAA
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[lepeHanpasneHvie B ¢pann

// nepeHanpaBneHue B hain
std::ofstream out{"out.txt"};
std::streambuf* oldbuf = std::cout.rdbuf(out.rdbuf());

std::cout.rdbuf(oldbuf); // BoccTaHaBnuBaem cTapbii 6ydep

// KonupoBaHue thainos
std::ofstream{"dest.txt"} << std::ifstream{"src.txt"}.rdbuf();
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Ba3oBbI Knacc

template <class Ch, class Tr=std::char_traits<T>>
class basic_streambuf {

Ch=x
Ch=*
Ch=*
Ch=*
Ch=
Ch=x

~
~~
va ©

_eback; // Hauano 6ythepa Ona uTeHUs
_gptr; // Tekywasa no3uuus Ons8 YTEHUS
_egptr; // KkoHey 6ydepa AnNA uTeHus
_pbase; // Hauano 6ydepa Ans 3anucw
_pptr; // TeKkywasa no3uuus A0S 3anucu
_epptr; // KoHel 6ythepa Ans 3anucu

put == output == write
get == input == read
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¢ — character
n — n characters

BupTyanbHble GyHKLMN: setp() pbump() protected
overflow()
xsputn() \
'pbase() 'pptr() epptr()
H le [I [l w |o
" D
v
MaccmB
TepmuHonorus: sputc() public
s — stream sputn()
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BupTyasbHble GyHKLMM: CeTacied
underflow() gbump() setg() p

uflow()
xsgetn()
pbackfail()
showmany,c() | |
'eback() rgptr() regptr()
061acTb 417 BO3BPaTa CUMBOJIOB | in_avail() :
1 AL 1 PN |
H |le [I || |o w |o |r (I |d
N— I
v
MaccuB
sputbackc() sgetc() Public TepMuHonorus:
sungetc() sgetn() s — stream

c — character
n — n characters
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BupTyanbHble GyHKLNY

My6AnYHbIN MeTos,

Kakne 3almuieHHble MeTOoAbl OH Bbl3blBaeT

sgetc

sgetn
sputc

sputn
in_avail
sputbackc
sungetc
pubseekoff
pubseekpos
pubsync

*gptr()
underflow
xsgetn
*pptr()=c
overflow
xsputn
showmanyc
pbackfail
pbackfail
seekoff
seekpos
sync
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Mprmep: bydep-TPoNHKIK

class teebuf: public std::streambuf {
std::streambuf* bufl, =*buf2;
public:
teebuf(std::streambuf* bl, std::streambuf* b2):
buf1(b1), buf2(b2) {}
protected:
int_type overflow(int_type c) override {
bufi->sputc(c); buf2->sputc(c); return c;
}
std::streamsize
xsputn(const char* s, std::streamsize n) override {

bufi->sputn(s, n); buf2->sputn(s, n); return n;
}
ji g
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// BblBOAUM OAHOBPEMEHHO HAa KOHCOMb W B (ann
std::ofstream out{"out.txt"};
std::streambuf* oldbuf = std::cout.rdbuf();
teebuf tee{oldbuf, out.rdbuf()};
std::cout.rdbuf(&tee);

std::cout.rdbuf(oldbuf); // BoccTaHaBnuBaem cTapbin 6ytep
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[Mprimep: bydep C HUKHVM PerncTpom

class LowerCaseBuf: public std::streambuf {
std::streambuf* old; std::string str;
public:
explicit LowerCaseBuf(std::streambufx b): old(b) {}
protected:
int_type overflow(int_type c) override {
return old->sputc(std::tolower(c));
}
std::streamsize
xsputn(const charx s, std::streamsize n) override {
str.assign(s, n);
for (char§ ch : str) { ch = std::tolower(ch); }
return old->sputn(str.data(), n);
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> [ToTokn — GopMaTUPOBAHHbBIN BbIBOZ (YMCNa, CTPOKM, OO BbEKTbI).
» Bydbepbl — NOCMMBOJIBHbIV BbIBOA (1,2,4-6aMTOBbIE CMMBO/bI).

> bydepbl — nobanToBbIV BbIBOA (1-6aliTOBbIE CUMBO/IbI).
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Pasaen 3

/1BOVYHbI BBO//BbIBO/,
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BblpaBHMBaHVe TUMOB

template <class T>
void print() {

std::cout << sizeof(T) << ' ' << alignof(T) << '\n';
}

// Ona apxuTekTypbl x86_64 n armvel
print<int>(); // 4 &4
print<char>(); // 1 1

struct X { int i; char ch; }; print<x>(); // 8 4

struct Y { int i; char ch[4]; }; print<y>(); // 8 4
struct Z { int i; char ch[5]; }; print<z>(); // 12 &
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O6L¥e NpaBnia BblpaBHVIBAHUS

» Pasmep CTpyKTypbl BCerga Aenntcsa 6e3 octatka Ha BblpaBHMBaHME:
sizeof(X)%alignof(X) == 0.

» N9 NpUMUTUBHBIX TUMNOB Bcerga sizeof(X) == alignof(X).
> AZpec CTPYKTypbl BCeraa Aenntcs 6e3 octatka Ha BblpaBHMBaHMe.,

> YKasaTeNb X* MOXHO 6€30MacHO NPUBECTM K YKasaTeto Y+, TObKO ecan
alignof(Y) <= alignof(X).
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YacTHbIe NnpaBw/ia BblpaBHVBAHUA

> Xx86_64: BblpaBHVBaHMe TpebyeTcsa TO/IbKO AN onepaLmi ¢ BeKTOPHbIMU
perucrpamm.

> C++:MNamMsATb BCETAa BbIAENSETCA C MAaKCMMa/lbHbIM BblpaBHVIBaHMEM (Kak
npaBWaIo, paBHOMY pa3mepy BEKTOPHOI0O PerncTpa).
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[TpMep: KOHTPObHaA CyMMa

// bytes — yacTb ceTeBOro nakeTa
int checksum(const char* bytes, size_t n) {
const int* x = reinterpret_cast<const int+>(bytes);
const size_t m = n/sizeof(int);
int sum = 0;
for (int i=0; i<m; ++i) {
sum += x[1];
}

return sum;
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[TpMep: KOHTPObHaA CyMMa

// bytes — yacTb ceTeBOro nakeTa
int checksum(const char* bytes, size_t n) {
const int* x = reinterpret_cast<const int*>(bytes); // owubka
const size_t m = n/sizeof(int);
int sum = 0;
for (int i=0; i<m; ++i) {
sum += x[1];
}

return sum;
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[TpMep: KOHTPObHaA CyMMa

int checksum(const char* bytes, size_t n) {

int sum = 0;

for (size_t i=0; i<n; i+=sizeof(int)) {
int y = 0;
static_assert(alignof(char) <= alignof(int), "fail");
auto ptr = reinterpret_cast<char*>(&y); // ok
std::copy_n(bytes + i, sizeof(int), ptr);
sum += y;

}

return sum;
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[Mopsagok 6ant

int number = 1;
auto bytes = reinterpret_cast<const charx>(&number);
for (int i=0; i<sizeof(int); ++i) {
std::cout << int(bytes[i]);
}

std::cout << '\n';
// 1000 — oT mnagwero K cTapwemy (little-endian)
// 0001 — oT cTapwero K mnagwemy (big-endian)

> Little-endian: x86, ARM.
» Big-endian: PowerPC, SPARC.

» [nHamunuecknin: PowerPC, ARM.

CeTeBoW NopsfoK 6aT — OT cTapLuero K maagwemy (big-endian).
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3MeHeHne nopsaka 6ant

uint64_t byte swap(uint64_t n) {

return ((n
((n
((n
((n
((n
((n
((n
((n

&

(e lecieciiyecieciariyar)

UINT64_C(Oxffo0000000000000))
UINT64_C(0x00ff000000000000))
UINT64_C(0x0000ff0000000000))
UINT64_C(0x000000ff00000000))
UINT64_C(0x00000000ff000000))
UINT64_C(0x0000000000ff0000))
UINT64_C(0x000000000000ff00))
UINT64_C(0x00000000000000ff))

// return __builtin_bswap64(n);

}

uint16_t byte_swap(uint16_t n) {
return ((n & Oxffe0) >> 8) | ((n & Ox00ff)

// return

__builtin_bswap16(n);

>>
>>
>>
>>
<<
<<
<<
<<

<<

56)
40)
24)
8)
8)
24)
40)
56);

8);
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[MpaBnia npeobpasoBaHVS

» [Ipeobpa3oBaHue MmaccrBa 6alT B MPUMUTUBHBIV TN 6€30MacHO TONbKO
C MOMOLLIbIO N06ANTOBOrO KOMMPOBAHUS.

> [lpeocbpa3oBaHye 13 NPUMUTVMBHOIO TUMa B Maccme banT 6e3onacHo
Aaxe yepes ykasaTtesb (6e3 KonupoBaHUS).

> [puv nepegaye faHHbIX NO CETU B IBOVYHOM BUe MOPAAOK 6anT
NPUBOAAT K eAMHOMY BUAY (n1nbo Bcerga LE, nnbo scerga BE).

> [opsAsoK 6alT He CBSI3aH C NOPALKOM 6UT.

> [MopsfoK 6anT — TONBbKO ANA NPUMUTUBHBIX TUNOB (int, short, long, float).
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Ccbinkun

> Co3pgaHue cBomx bydepoB a5 MoTokoB C++.
http://wordaligned.org/articles/cpp-streambufs

> [logpobHoe 06bACHEeHVe HEBbIPOBHEHHOIO A0CTYMNa K MamMAT OT
pa3paboTymkos aapa Linux.
https:

//www.kernel.org/doc/Documentation/unaligned-memory-access.txt
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