OMMMI3ALLISI OBPOBKW
TEKCTOBOT IHGOPMALLJ

BukoHaB: PomaHtiok AHapin OnekcaHap oBuvY
cTygeHT KH-3
Ke piBHUK: byO nuk Boyoaum up Ba c unbo BUY
KaHOAUAAaT (¢ 1B.-MaT Ha YK, JIOLEC HT




MEITA 0O CJIIAO>XXBEHHA

BUBYEHHA CYYaCHUX MeTOAIBONTUM i3a il pAOKIB i
BU3HAYEeHHA 3Ha4ylW, OCTioNnTMM i3aLin Ta X BIAM IHHOCTEWU

SABOAHHA

CTBOPUT BMaCHUN 3aCTOCYHOK
andapeanisauilonmManbHOl
0b6pobKM psaKiB cuM BONIB

[locnianmm Ha sBHI
MeToau OonmMm I3a uil

CTBOPUTM Ta BAKOHA TN TECTU
NPOAYKTMBHOCT ANdA YCIX
peanis3auyin

BuKkoHa ™ nopIiBHANLHUN
aHani3pes3ynbTaTiB TECTIB




PREHXED LENGTH

e

NULL TERMINATED

-




class string {

heap
char* ptr;
size t length;
size t capacity;
|



GAP BUHER

abcdefgh




COPY-ON-WRITE

class 1nner_string {
char* ptr;
size t len;
size t cap;
1nt counter;

class string {
inner_string* str;

Inner_string

ptr

len

cap

count

string

str




—>»inner_string ptr len cap
A
string str string str string str
—»| inner_string ptr len cap . inner_string ptr len cap
A A
string str string str string str
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SHORT SIRING OPTIM.

heap ‘e
-
stack ptr | len | cap

L D, ~ union
buffer




GCC

ibstdc++

class string {
char* pointer; short

size t length;
union { 0 ®

char local buf[1l6];

. . long ptr len
size T capacity,



long: “a very long string”

Vv y nig \O heap
0x.. 18 22
ptr len cap

short: “a small string”

GCC

»  buff
e
0x.. 14 mla S \O
ptr len ~ -
cap




CLANG

ibc++

struct _ long {
char* _ data_;
size t size ; ciFe
size t cap : 63; short - - L
size t 1s long : 1;

}s <— j5_long

struct  short { long data SIZe cap

char _ data [23];
unsigned char  size . 7
unsigned char  1s long : 1;
1
11/24




union A
char buftt [16];
char* ptr;

;s

Ssize t size;
size t cap;

MSVC




FBSTIRING

folly

struct MediumLarge {

* .
char® data_; short buff
size T size

size t capacity_; r"““‘i“—————“w

union {

char small_[24]; long ptr len cap
MediumLarge ml_;

}s



W

18

W

12

W

\0




buff
00 - short

. 01 - medium

10 - long
cap



BIIACHA

gcc + folly
class short_string {

char* pointer; 24 bytes
union A r -

struct { cap size

std::size t _capacity;
std::size t size; pir

r _long;

char buff[1l6]; - . g -
}s buff




'IH;TMCTBopeHHﬂ

Time, ns

String Creation Performance by Compiler

79.30 ns

80 1

70 1

60 1

30 A

40 A

30 -

20 7

10 A

Less is better

51.91 ns

27.14 ns

2492 ns 24 04 ns

MSVC GCC 13.3

GCC 4.8

28.08 ns

24 24 ns

Clang

Compiler

5620 ns

24.14 ns

Folly

Own + MSVC

B Short String
El Long String

27.89 ns

Own + GCC
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'IH;TMKoniroBaHHH

String Copy Performance by Compiler

71.82 ns

70

60

30 -

s
=
1

Time, ns

30 1

20 ~

10 -

Less is better

42.75 ns

27.01 ns

24 .07 ns
22.54 ns

MSVC GCC 13.3

26.04 ns 26.16 ns

GCC 4.8

28.75 ns

24 .06 ns

Clang

Compiler

45.48 ns

Folly

22.57 ns

Own + MSVC

B Short String
Bl Long String

27.14 ns

Own + GCC
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'IH;'IM KOHKaTeHaUid

String Concatenation Performance by Compiler 96 73 ns

100

80 A

60

Time, ns

40 -

20 A

B Short String
El |ong 5tring

Less is better

72.70 ns

50.28 ns

45.90 ns

33 75 ns 40.33 ns

31.84 ns 3318 ns

31.31 ns

27.97 ns

2495 ns

MSVC GCC 13.3

Own + MSVC Own + GCC

GCC 4.8 Clang Folly

Compiler
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TM short to long

Time, ns

Short To Long String Conversion Performance by Compiler

&

20 1

10

[Less is.be_l'__terﬁ

MSVC

30.71 ns

GCC 13.3

39.83 ns

GCC 4.8

31.96 ns

Clang

Compiler

48.13 ns

Folly

46.38 ns

Own + MSVC

38.26 ns

Own + GCC
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TM KHYyT-Moppic-Ilpa T

Knuth-Morris-Pratt alg. Performance by Compiler
2.1 us

'Less is better |

>

2000 4
1750 A
1500

1250 A

Time, ns

962.49 ns

[

=]

o

=]
|

750

491.65 ns

300 -

405.33 ns 374.47 ns

306.98 ns 303.34 ns

250

MSVC GCC 13.3 GCC 4.8 Clang Folly Own + MSVC Own + GCC

Compiler 2 1/ 24




napcuHr CSV

CSV Parsing Performance by Compiler

200

150 4

Time, ns

100 -

{Less is betterﬁl

135.45 ns

MSVC

104.76 ns

GCC 13.3

224.12 ns

GCC 4.8

100.57 ns

Clang

Compiler

131.47 ns

Folly

195.67 ns

Own + MSVC

130.68 ns

Own + GCC
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BUCHOBKW

IIp 0a Ha 1130 Ba HO CTBOpEHO Ta

Ha SIBH1Ta Bja CHY BUKOHAa HO TE C TH
p€annaImi P O AYKTMBHOCTI

SO O6e33anepe o BinacHipeannani

MO 3UTUBHO BIJMBA € [IOBUHHI1 O 1€ HTyBa TUC

Ha III BUOKO O1IO0 Ha 3a BIa HHA




OAKYIO
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