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Vybrané partie z dátových štruktúr
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Načo optimalizovat’?
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Tip #1: NEoptimalizujte
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Knuth: Premature optimization is the root of all evil
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korektnost’

udržiavatel’nost’

efekt́ıvnost’
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https://gist.github.com/hellerbarde/2843375
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Tip #1’: Nerobte prácu kompilátora
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https://godbolt.org/z/fsnhb9

14 / 109



15 / 109



16 / 109



17 / 109



Ako optimalizovat’
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1. čast’: Menej práce
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Tip #2: Zvol’te správny algoritmus a DŠ
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asymptotická zložitost’

ignoruje konštanty
správanie pre vel’ké n
horný odhad
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triedenie

vyhl’adávanie

najbližš́ı menš́ı

vyhl’adávanie v texte

vyhl’adávanie regulárnych výrazov
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Vyhl’adávanie v texte
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Vyhl’adávanie regulárnych výrazov
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text: aaaaa
pattern: a?a?a?a?a?aaaaa

https://swtch.com/~rsc/regexp/regexp1.html
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Hešovanie
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Tip #3: Robte menej
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https://quick-bench.com/q/wKD9W3fhG4IE0wUQDA64rbds4jc
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lineárny find
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https://godbolt.org/z/Y9o9bW
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https://godbolt.org/z/rbh6d8
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Tip #4: Použ́ıvajte zarážky
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Tip #5: Zrýchlite častý/priemerný pŕıpad
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Pŕıklad 1: UTF8
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https://godbolt.org/z/8vbssd
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https://godbolt.org/z/1dhKq5
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Pŕıklad 2: Ako funguje string?
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1 NEoptimalizujte, nerobte prácu kompilátora

2 Zvol’te správny algoritmus a DŠ

3 Robte menej

4 Použ́ıvajte zarážky

5 Zrýchlite častý/priemerný pŕıpad
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2. čast’: Rovnaká práca rýchleǰsie

62 / 109



63 / 109



Tip #6: Využ́ıvajte efekt́ıvne cache
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prechod 2D pol’a po riadkoch vs. po st́lpcoch vs. náhodne

vector vs. list

qsort vs. heapsort

d-árna vs. binárna halda

flat hash set vs. unordered set

podielové vs. bloom filtre
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Tip #7: Bitová a vektorová mágia
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https://godbolt.org/z/Pn7xTb

http://www.daemonology.net/blog/2008-06-05-faster-utf8-strlen.html

72 / 109



11100001000000010101011111011110 x

.
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11100001000000010101011111011110 x

.

00000001000000010000000100000000 x & 0x80808080
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11100001000000010101011111011110 x

.

00000001000000010000000100000000 x & 0x80808080

11100001000000010101011111011110

00000001000000010000000000000000 x & 0x80808080 & ((~x) << 1)
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11100010000000000101000111011110 x

.
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11100010000000000101000111011110 x

.
11100010000000000101000111011110 x

1111 ONEMASK = 0x01010101
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11100010000000000101000111011110 x

.
11100010000000000101000111011110 x

1111 ONEMASK = 0x01010101

01100010111111110001000101011110 x - ONEMASK
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11100010000000000101000111011110 x

.
11100010000000000101000111011110 x

1111 ONEMASK = 0x01010101

01100010111111110001000101011110 x - ONEMASK

00000001000000010000000000000001 (~x) & 0x80808080
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https://godbolt.org/z/Pn7xTb
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https://godbolt.org/z/Pn7xTb
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Popcount
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0000000111010010 x
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0000000111010010 x

1111111011010010 (x-1)
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0000000111010010 x

1111111011010010 (x-1)

0000000011010010 x & (x-1)
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0101000111011110 x
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0101000111011110 x
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0101000111011110 x0101000111011110 x
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0101000111011110 x0101000111011110 x

0000000010001010 (x & 0x5555)

0101000101010100 (x & 0xaaaa)
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0101000111011110 x0101000111011110 x

0000000010001010 (x & 0x5555)

0101000101010100 (x & 0xaaaa)1010001010101000 (x & 0xaaaa) >> 1
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0101000111011110 x0101000111011110 x

0000000010001010 (x & 0x5555)

0101000101010100 (x & 0xaaaa)1010001010101000 (x & 0xaaaa) >> 1

1010001001100110 (x & 0x5555) + ((x & 0xaaaa) >> 1)
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0101000111011110 x0101000111011110 x

0000000010001010 (x & 0x5555)

0101000101010100 (x & 0xaaaa)1010001010101000 (x & 0xaaaa) >> 1

1010001001100110 (x & 0x5555) + ((x & 0xaaaa) >> 1)11012121 (x & 0x5555) + ((x & 0xaaaa) >> 1)
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11012121 x
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11012121 x11012121 x

96 / 109



11012121 x11012121 x

1000000001000100 (x & 0x3333)

0010001000100010 (x & 0xcccc)
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11012121 x11012121 x

1000000001000100 (x & 0x3333)

0010001000100010 (x & 0xcccc)1000100010001000 (x & 0xcccc) >> 2
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11012121 x11012121 x

1000000001000100 (x & 0x3333)

0010001000100010 (x & 0xcccc)1000100010001000 (x & 0xcccc) >> 2

0100100011001100 (x & 0x3333) + ((x & 0xcccc) >> 2)
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11012121 x11012121 x

1000000001000100 (x & 0x3333)

0010001000100010 (x & 0xcccc)1000100010001000 (x & 0xcccc) >> 2

0100100011001100 (x & 0x3333) + ((x & 0xcccc) >> 2)2133 (x & 0x3333) + ((x & 0xcccc) >> 2)
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2133 x
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2133 x2133 x

0100000011000000 (x & 0x0f0f)

0000100000001100 (x & 0xf0f0)

36 (x & 0x0f0f) + ((x & 0xf0f0) >> 4)
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36 x

1100000000000000 (x & 0x00ff)

0000000001100000 (x & 0xff00)

9 (x & 0x00ff) + ((x & 0xff00) >> 8)
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1 NEoptimalizujte, nerobte prácu kompilátora

2 Zvol’te správny algoritmus a DŠ

3 Robte menej

4 Použ́ıvajte zarážky

5 Zrýchlite častý/priemerný pŕıpad

6 Využ́ıvajte efekt́ıvne cache

7 Bitová a vektorová mágia
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