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Address Not Found

Firefox can't find the server at www.nolongeractive.ru.

The browser could not find the host server for the provided address.

Did you make a mistake when typing the domain? (e.g. “ww.mozila.org”
instead of “www.mozila.org")

Are you certain this domain address exists? Its registration may have expired.

Are you unable to browse other sites? Check your network connection and
DNS server settings.

Is your computer or network protected by a firewall or proxy? Incorrect
settings can interfere with Web browsing.

Try Again
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< Sphinx

free open source search
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YTO MOTly pacckasaTb?
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KaK YCTPOEHbI BCAKNE OBUXKHA
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Ha nanbuax, He No KHWXxke!
(CM. “He ynTaTtenb”)
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npo aAsuxoK CYBb[ (nobown)
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Cucrtema YnpaBneHus
ba3on [aHHbIX
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OAaHHble — 3TO TabnuLbl. U3 CTPOK
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¥) phpMyAdmin 3.2.2 - demo.phpmyadmin.net - Mozil =] 5||
File Edit View History Bookmarks Tools Help |
C; v @ X & | 444 | httpsjdemo.phpmyadin.net/MAINT |D na o
J /4 PhpMyAdmin 3.2.2 - demo.phpm... &3 ‘
|
phpliyAdrmin - =
code
- ¥ X 218 VERAMCCOY 1168 Najafabad 40301 886649065861 Kabul Afghanistan  active 1
Database Parkway
] sakila (23) :j I~ 2 X 441 MARIO 1924 . 52625 406784385440 Batna Algeria active 1
CHEATHAM Shimonoseki
il Drive
. N ¥ X B9 JUDYGRAY 1031 Daugavpils 59025 107137400143 Bchar Algeria active 2
sakila (23) Parkway
B actor - # X 176 JUNE CARROLL 757 Rustenburg 89868 508134035434 Skikda Algeria active 1
actor_info Avenue
8 a:tdress - ¥ X 320 ANTHONY 1892 28396 478229987054 Tafuna American active 2
et SCHWAB Nabereznyje Samoa
B country Telny Lane
B customer - ¥ X 528 CLAUDE 486 Ondo 35202 105882218332 Benguela Angola active i |
HERZOG Parkway
B fim_actor - # X 383 MARTINBALES 368 Hunuco 17165 106439158941 Namibe Angola actie 1
B fim_category Boulevard
i I & X 38 BOBBY 1368 Maracabo 32716 934352415130 South Hil  Anguilla actie 2
& fim_te BOUDREAU Boulevard
B invertory
B language r ¥ X 35 WILLE i - B sy TN S - y ¥ -
nicer_but_slower_film_list MARKH, 7 x
= I # X 560 JORDAN I . 560 JORDAN
sales_by_film_category ARCHUL
sales_by_store I~ ¥ X 322 JASON AR C H U LETA
B staft MORRIS
staff_list ’ )
B store - & X 24 KIMBERLYLEE 96 TafunaWay 99865 934730187245 Crdoba Argentina active 2
I~ 2 X 445 MICHEAL 203 Tambaram 73942 411549550611 Escobar Argentina active 1
FORMAN Street
I~ ¥ X 530 DARRYL 166 Jinchang 86760 717566026669 Ezeiza Argentina active 2
ASHCRAFT Street
& X 89 JULIAFLORES 4

X  Find: I algo

& next & Previous

& Highlight all I~ Match case

Done

[“1024x768 [§)

address

1229 Yaranasi
(Benares) Manor

zip phone
code

40195 817740355461

AvE
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JOE GILLILANDI953 Hodeida Street£188418539128268644ImusdPhilippinestactive®t U K
- AJANET PHILLIPSYI1718 VYalencia Street$£37359%26752928164138AntofagastatChiletacti
vel¥ N® Wt AKRISTEN CHAVEZ11345 Oshawa Boulevard£32114%91044912017714Hino%Japantac
tigsal @wI_W&QQBUB PFEIFFER#415 Pune Avenue244274922032025001084Xintai#Chinatacti
ve SV [8
FRANCIS SIKES-355 Vitria de Santo Anto Way%81758%548003849552+San Juan Bautista
Tuxtepec®Mexicotactive®¥ P W+ BEN EASTER+886 Tonghae Place%19450%97119283481574
KamyinlRussian Federation 8% ci& W08*JORDAN #1229 Varanasi (Benares) Man
or£401959817740355461 Avellaneda Argentinatactivel ¥ [B ¥
<CASSANDRA WALTERSN920 Kumbakonam Loop%750902685010736240+Salinas
United Statesfactivell ¥ N@ N5l
TOMMY COLLAZ0N?6 Kermanshah Manor£23343%762361821578+(Jomsheh¢#lrantactiveld @ 1]
G8AMARSHALL THORNN1584 Ljubertsy Lane£22954%2857100894398SouthamptondUnited King
domfactivet¥ L Wl
BILLIE HORTON«457 Tongliao Loop25625492880756161823%Inegl#Turkevdactive®¥ L WK>E4
BRIAN WYMAN=1769 Iwaki Lane$257879556100547674 Bydgoszcz#Poland®activeB8 Q W[4
LEgNRgﬂgTICI?3& Tanshui Avenue%70664%2366776723320 FlorenciaflColombiatactiv
ekl -3l
BRENT HARKINS+319 Plock Parkway£26101%85425997681248Sul tanbeyli#Turkeyfactiveld £
Q0 Wr SGRACE ELLISN442 Rae Bareli Place#2432198866364137688Duisburg:Germany®acti
ve®¥ WO Kol RAY HOULE*?740 Udaipur Lane£33505%497288595103 DzerzinsklRussia
n Federationt®activet ¥ T WdUPGERALD FULTZ-45 Aparecida de Goinia Place#7431%2650
i9665&25§%8atna%%ndia’aczivea' P5 W?SQJUEIO NULH?DH182 Ngkual0fa9Drive§1?3149426
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hI ¥ view test_innodb.ibd - Far =10 x|

80 1  EH[| JSNDA ‘T GYIBRANDY GRAVES1944 Bamenda Way2464575975221996Harren
United Statesactivef#l <9413 88 w E{L SNDA LT~ JUAN FRALEY469 Nakh
on Sawan Street588666891996365601eboksaryRussian Federationactivel4d 22«2 B0

u E{r SNDA Lt@ 3DARLENE ROSE1386 Nakhon Sawan Boulevard535023688991
74225PyongyangNorth Koreaactive®4£924»? #8H g E{L SNDA LTP ¢NANCY THOMA
$808 Bhopal Manorl10672465887807014Yamuna NagarIndiaactivef#14221t 8P v B+
SNDH Lt* .CATHERINE CAMPBELL46 Pjatigorsk Lane23616262076994845MoscowRussian
Federationactive®4 ker BX 2z @#% SNDA LTp@BJORDAN [ 122
9 Varanasi (Benares) Manor&0195817740355461Avel lanedaArgentinaactivel#$49s<« §°

p B{= SNDA LTA 6GERALDINE PERKINS97 Shimoga Avenuei&660177167004331
Tel Aviv-Jaffalsraelactivetdsfosr

#8h ¢ ©O{f SNDA LTP@:GEORGE LINTON1957 Yantai Lane59255784948322302Soroc
abaBrazilactivef# 221> Bp o B+ SNDA Lta QANDREA HENDERSON320

Baiyin Parkway37307223664661973MahajangaMadagascaractive@#4924+74 @x 1 6!
SNDH LT::@0KENT ARSENAULT32 Liaocheng Way1944410877354933Juiz de ForaBrazilact
1velld P2¢«x OA v BT JSNDA LT '@8ALBERTO HENNINGS582 Mandi Ba
hauddin Parkway15992618156722572BarcelonaVenezuelaactive@44492<2 48U b Gy 3
gpﬂ LTL WALICIA MILLS1963 Moscow Place64863761379480249NagaonIndiaactivelidsr

8P p ©{! SNDA '2p ~CYNTHIA YOUNG1425 Shikarpur Manor65599678220867005M
unger (Monghyr)Indiaactiveb#-222v4 @Il j G- SNDA '“TEG{MARIO CHEATHAM1924
Shimonoseki Drive52625406784385440Batnallgeriaactiveldd 9228 Ba c E{r JSNDA
] ;H @>BRIgN HVHHN%?69 Iwagi Lane22?875561285&76745yd9032c§P0landaiéiveﬁﬁi
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JOE GILLILANDI953 Hodeida Street 188&1&5391282686&01mus8Ph1llpplnesﬁactlveSH U f
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- view test_myisam.MYD - Far e =10 x|

vell¥
tive
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KamyfJapantactive®¥ Kb K48 9¢BOB PFEIFFER#415 Pune Avenue442749203202500108%K1intaizC
orsilhinatactive® ¥ n@ Wub

G«CAIFRANCIS SIKES-355 Vitria de Santo Anto Way£8175892548003849552+San Juan Bautista
UnitlTuxtepec®Mexicodactive® ¥ R® W*& BEN EASTER<886 Tonghae Place£19450%711928348
TUHMlS?QKamy1nIRu331an Federation 8 © e W08 »JORDAN #1229 Varanasi (Benar
GesAMles) Manor£401959817740355461 Avellaneda ArgentinafactiveB® 1 W
domMt <CASSANDRA WALTERS!"920 Kumbakonam Loop%/750909685010736240+Salinas
BILLlUnited Statestactivetl® P Wb

BRIAITOMMY COLLAZO!76 Kermanshah Manor£233439762361821578+Qomsheh#Irantactivet® _B NG
LEOMI® #MARSHALL THORN!N1584 Ljubertsy Lane$2295492857100894398SouthamptonAUnited Kin
oy Jodomdactivet) ¥ N@ el

BREanILLIE HORTON<457 Tongliao Loop25625428807/5616182321Inegl#Turkeytactive®@ ¥ NO >
46 SBRIAN WYMANz1769 Iwaki Lane22578795561005476174 Bvdgoszcz#Poland®activel
veBW ¥ SO K@ JSLEON BOSTICI734 Tanshui Avenue$706642366776723320 FlorencialliColomb
n Feliatactivet ¥ T a6

&966BRENT HARKINS+<319 Plock Parkway£2610128542599768124Sul tanbeyli#Turkey®activet® S
il & Wr SGRACE ELLISY442 Rae Bareli Place£2432198866364137688Duisburg:Germany®act
1ve® B Y Kol RAY HOULE*740 Udaipur Lane£33505%2497288595103 DzerzinsklRussia
n Federation®activell® VB KEdE QGFRABID FUI TZ_45 Bnarecida de Goinia Place#74319265




++ mEEe N 1
hI 7] view test_innodb.ibd - Far N =10 x|

80 1 @ SNDA “? OYIBRANDY GRAVES1944 Bamenda Way2464575975221996Harren
Unl t — - — e e e e e ~ %lata & e e O ) a
on S view test_innodb.ibd - Far ] , —= 5‘

u
7462s Placel2960562127829280RajkotIndiaactivet$?
sgpaf?s!= GatOA 8+ SNGA  “#rDWIGHT LOMBARDI1497 Fengshan Drive63022368738360376Ch
SNDAlatswor thSouth Africaactivet$ 2211} 26u gH @8-  SNGH .
Fedel? FELIX GAFFNEY1059 Yuncheng Avenue4 7498107092893983V11niuslithuaniaactivell #+92fl
9 val* ©: ad 8.  JNGH QEJIMMIE EGGLESTONSOS Madiun Boulevard97271970638808606
p [WroclawPolandi#2-22l} G5 hA 8/  SNGH 'BrEVERETT BANDA1741 Hoshiarpur
Tel IBoulevard2237285506632861/B1lbayskgyptactive®4

sehf22e> OL vA 80  SNGA  “»4JORDAN 1229 VYaranasi (Benares) Manor40195817
abaBl/40355461Avel lanedafArgentinaactivetd - 921 0L oA 81  SNGA L.{IAN S
BailTILL1894 Boa Vista Way774642393579866676GarlandUnited Statesactive®4-49%:) ©1 _f
SNDAl 82  SNGH Ly2WALLACE SLONE1342 Sharja Way93655946114054231SokotoNigeriaact
jvetfivebds Q208 OTu=f 83 SNGA  “F:KEN PREWITT1342 Abha Boulevard107149974536071
haudll6BucurestiRomaniaactive®# ¢«x Op rA 88 JNGA  »zALBERTO HENNI
NDA INGSO2 Mandi Bahauddin Parkway15992618156722572BarcelonaVenezuelaactive®:4923} B
221 16w cA 89  JSNGA Ly
eP]DAVE GARDINER1052 Pathankot Avenue77397128499386727L eshanChinaactive®d#l9%»} GF
unge] @l ®:  SNGA  “»jIVAN CROMWELL1351 Sousse Lane37815203804046132MonclovaMexicoa
Shimjctive®@4429¥»» (£° 1A 8;  SNGA L29JOHNNIE CHISHOLM1501 Pangkal Pinang A
venue%43770864062795P1ockPolandactive@44892llx @ 1A 8<  JSNGA Ly SIDNE
Y BURLESON1485 Hagonoy RAvenue869878672877193108CzestochowaPolandactivel® 89+%
sl $00371A 8=  SNGA L2 *BYRON BOX521 San Juan Bautista Tuxtepec Place95093844
A1R34L85657he7aazahanKazakstanactivelldd
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MyISAM — B nopsigke
NOCTYNNEHUS
(B KOHeL, panna)
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InnoDB — XpaHUT NOCTPaHNYHO,
BHYTPU CTpaHU4YKN — B NOpagKe
PK
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m | )]s 560 JORDAN ARCHULETA 1229 Varanasi (Benares) Manor 40195 81774035546
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(InnoDB, nocrne nobasrneHuns PK)



HighLoad ++

MyISAM — “OBbIYHOE” XpaHEHUE
InnoDB — T.H. “KnactepHoe”



HighLoad ++

YMEEM XPaHUTb —
Tenepb HY>XXHO ObICTPO NcKaThb!
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SELECT * FROM users WHERE
id=123
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SELECT * FROM users WHERE
lastname="Pupkin’
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SELECT * FROM users WHERE
lastname LIKE ‘Pu%’
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SELECT * FROM goods WHERE
MATCH(‘ipod’) ORDER BY price ASC
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SELECT * FROM users WHERE
sex=‘F" AND age>=18 AND age<=25
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KaK BbINOMHATb 3anpoc?
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NOSHbIN Nepebop? MmeeeaneHHo
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Hac cnacyr...
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MHOeKCbI!
aniropuTMbl yXXe cnewlaT Ha
MOMOLLDb!
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CMbICJ1 NOOOro Bnaa nHaekeca?
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ObICTPbLIN MOUCK MO KIto4Yy(-am)
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G}r/m/ Portns Vizicrt.
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BUWOOB NHOEKCOB — TOXE MHOIO
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hash index
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R-tree index
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full-text index
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MHOEKC o0LLIero HasHa4YeHUs —
TUMNYHO B-tree
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NMOUCK — MO paBEHCTBY,
OnanasoHy
(Yncen, CTpok, n T.n.)
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OUCKYEeT — CTpaHu4Kamu
(xopoLuo!)
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MCMNOSIb3yEeTCSH — BCEMMU
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Wl?\dowsServerSystem

Microsoft'

SQL Server 2005

Enterprise Edition

Mission-Critical Data Management and Analysis
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ORACLE
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MCNONb3yeTca HECMOTPA HM Ha YTO!!]

S
l\/h_.;SQRL@ = %Sun E ORACLE

microsystems
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KaK yCTPOEHO?
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AHga - | XXeHsa - Mawa

AHga |, |Tow || EB KeH , | Kons |\ Mawa
a k| 2
/ N / N\
key id key id key id key id
AHA 3 [owa | 653 XeHa | 238 Kong 383
bopa | 141 Ouma | 589 3uHa | 462 Nlena |279
BaHa | 592 EBa 793 pa 643 Mawa |502

(B-oepeBo; cTpaHuyku; macwtab 1:72)
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ABad B1da CTPaAHNYEK
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[TpOMEXKYTOUHbIE = KITHOYM + YKaszaTenu Ha apyrue
CTPaHUYKM

AHga - | XKeHsa |- Mawa

~ T

{ keyl, ptrl, key2, ptr2, ..., keyN }
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JIncTtoBble = KIntovun + COOTB-€ UM AaHHble (eg. row_offset)

key id

AHa |3 AHsi | 3| Bop | 141 |BaH |592
bopa |141 S g

BanHa |592

{ key1l, datal, key2, data2, ... }
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[TpOMeXYTOUHbIE . | XeHs |- Mawa
AHs |, | Tow Kons | Mawa
a )= |

// \\ // \\
key id key id key id key id
AHS 3 [owa |653 KeHa | 238 Kona |383
bopa |141 Ouma | 589 3nHa | 462 NleHa | 279
BaHa |[592 EBa 793 Npa 643 Mawa |502

JlnctoBble
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no4Yyemy BCE UCMONb3YHT 3TOT
y>Kac?!
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BO-1X — NEerko MckaTb MO K4y
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npumep — Uwem 3uHy
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AHga .. | XeHqa |- Mawa
AHsa ,  Tow || EB Xen | Kong |\ Mawa
a a a
key id key id key id key id
AHA 3 [owa |653 Xens | 238 Kona |383
bopa |141 Ouma | 589 3nHa | 462 NleHa | 279
BanHa |592 EBa 793 Npa 643 Mawa |502
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AHga .. | XeHqa |- Mawa
AHsa ,  Tow || EB Xen | Kong |\ Mawa
a a a
key id key id key id key id
AHA 3 [owa |653 Xens | 238 Kona |383
bopa |141 Ouma | 589 3nHa | 462 NleHa | 279
BanHa |592 EBa 793 Npa 643 Mawa |502
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AHga ). | XeHqa |- Mawa
AHsa ,  Tow || EB XKen , Koms |\ Mawa
a a q
key id key id key id key id
AHA 3 [owa |653 Xens | 238 Kona |383
bopa |141 Ouma | 589 3nHa | 462 NleHa | 279
BanHa |592 EBa 793 Npa 643 Mawa |502
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AHga ). | XeHqa |- Mawa
AHsa ,  Tow || EB Ken , Komsa |\ Mawa
a a q
key id key id key id key id
AHA 3 [owa |653 Xens | 238 Kona |383
bopa |141 Ouma | 589 3nHa | 462 NleHa | 279
BanHa |592 EBa 793 Npa 643 Mawa |502
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AHga ). | XeHqa |- Mawa
AHsa ,  Tow || EB Xen | Kong |\ Mawa
a a a
key id key id key id key id
AHA 3 [owa |653 Xena | 238 Kona |383
bopa |141 Ouma | 589 3nHa | 462 NleHa | 279
BanHa |592 EBa 793 Npa 643 Mawa |502
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AHga - | XXeHsa - Mawa

/ T

AHsa ,  Tow || EB Xen | Kong |\ Mawa
a a a
key /id key \ id key <d key \ id
AHA 3 [owa |653 Xens | 238 Kona |383
bopa |141 Ouma | 589 NleHa | 279
BanHa |592 EBa 793 Npa 643 Mawa |502
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ypa — 3MHa Hawnacb!!!
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XOPOLLIO — MOUCK paboTaer...
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...HO OH Y€, Bceraa Takou
PE3KUN?
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y KeHs I\/IaLu\a

— B XX1n3Hun — noa 1000 (a He 3) 3anncen Ha
CTPaHUYKY

— [1Ba ypoBHSA cTpaHnyek — 10001000 — MUNANOH
— Tpu ypoBHA — MUNNMap4...
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no4Yyemy BCE UCMONb3YHT 3TOT
y>Kac?!
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BO-2X — Nerko ooOHoBNATb
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CTpaHN4Kn obbivHO HE
MNOSTHb

AHA 3
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BCTaBJIAEM...

key id
AHSA 3
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key

id

AHSA

Bops

141

BCTaBJIAEM...
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key

AHSA

Bops

141

BaHsga

592

BCTaBndeMm... on-na,
Hekyaa!!
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co3gaeM HOBYIO CTPaAHNYKY

key id
AHA 3
bopa |141
BaHa | 592
[owa | 653
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co3gaeM HOBYIO CTPaAHNYKY

key id key id
AHA 3 BaHa | 592
bopa |141 [owa |653
? ? ? ?
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...ncyem “ee” B poautend

\
key id key id
AHA 3 BaHa | 592
bopa |141 [owa |653
? ? ? ?
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JTO BCE — TOXE TPOraeM max

key i ey 2-3 CTPAHUNYKN
AHSA 3 Bahs >Yz

bopa |141 [owa |653

? ? ? ?
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B-tree Kung Fulll
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BEPHEMCH K 3anpocam?
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SELECT * FROM users WHERE id=123
1. “Uwem 3nHy” (rowoffset no id=123)
2. seek(rowoffset) B panne ctpok (.MYD)
3. read(rowdata) n3 gpanna
4. W... BCe — pe3ynbraT rotoB
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YCNOXHUM — 00aBUM yCNoBUM



HighLoad ++

SELECT * FROM users WHERE
sex=‘F" AND age>=18 AND age<=25
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MHOEeKC “B No0O” No sex?
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HighLoad ++
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HighLoad ++

oHn BCE nogxogaT no ycrnoBsuio
IFI!



nghLoad ++




HighLoad ++

... HaM Hago npo4ynTaTb C
auncka (!) 5,000,000+ CTpPOK...



HighLoad ++

... ONg KaXXgou NUYHOo
NPOBEPUTb NACNOPT U age>=18
and age<=257!



HighlLoad +
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HighLoad ++

HecenekTUBHbIN NMHOEKC —
KOCAK 1 3anaaso!



HighLoad ++

sex=‘F" AND age>=18 AND age<=25
MHOeKc “rno noby” no age?



HighLoad ++

key id key id key id
13 12345 17 12353 25 12361
13 12346 18 12354 25 12362
13 12347 18 12355 27 12363
14 12348 18 12356 29 12364
HO — BOPYT 3TO MYXWUKU?! [
* 1366
15 12351 21 12359 53 12367
16 12352 22 12360 64 12368




HighLoad ++

MY>XWUKN HAM HE HYXHbl!!!



HighLoad ++

nnMbOo oNsATb YNTaTb HEHYXHbIEe
CTPOKU (MY>KUKOB) — Nnoo0...



HighLoad ++

NOKpbIBaKOLWMU (covering)
MHOEKC
No o6ouM NonNam



HighlLoad ++

key id
F 13 12345
F 17 12346

id

| key
F, 27 12354
F 31 12355
F, 33 12356
F, 42 12357
M, 11 | 12358
M, 13 | 12359
M, 17 | 12360

key id

M, 19 12361
M, 23 12362
M, 29 12363
M,31 |12364
M, 37 | 12365
M, 41 | 12366
M, 43 | 12367
M, 47 12368




HighLoad ++

CMNCOK HY>KHbIX CTPOK — AICEH Cpa3y



HighLoad ++

YTEeHUU C AUCKa — MUHUMYM
CKOPOCTU — MaKCUMYM



HighLoad ++

OOHYC — COPTUPOBKA MO age



HighLoad ++

KCTaTW, NPO COPTUPOBKY...



HighLoad ++

SELECT * FROM users WHERE
sex=‘F" AND age>=18 AND age<=25
ORDER BY hotness DESC LIMIT 10



HighLoad ++

KaK BbIMONMHATL? €CTb BAPWUaAHTDbI



HighLoad ++




HighLoad ++

HaneBo — read_index(WHERE) +
read rows + sort rows(ORDER)



hI 3

HighLoad ++

AOaHHDbI
MHOEKC
e
key id Country
F, 13 12345

F 17

LWapad
XypanbepgbieB

... OblpKa Ha 1000 3anucemn ...

80356

Mauan Kowek

JIn Cun UplH

Cn

depop WTLIH

.. AblpKa eLle Ha 2000 3anuceu ...

pesynbrar




HighLoad ++

read_index — Mano n ObICTPO



HighLoad ++

10K*( 1+4+8 bytes ) = 130 KB
5-10 ms/seek, 50+ MB/s read



HighLoad ++

read random rows — mMearneHHo!
10K*5-10 ms/seek = 50-100 sec...



HighLoad ++

sort_rows — 0ObI4YHO ObICTPO
10K*0.1-1 KB/row = 1-10 MB (in RAM)



HighLoad ++

Moparsib — BCe 3110 OT random
rows!



HighLoad ++

(eLue oT sort rows, ecrm nx
MHOIO)



HighLoad ++




HighLoad ++

... sex="F" AND age>=18 AND age<=25
ORDER BY hotness DESC LIMIT 10



HighLoad ++

HanpaBo —
read fat index(WHERE) +

sort index(ORDER) + LIMIT +
read less rows + sort rows



HighLoad ++

HY>XeH YTONLEHHbIN
INDEX ( sex, age, hotness )



HighLoad ++

BMeEeCTe C NMONUCKOM MO sex, age —
cpasy y3HaeM hotness (+40 KB)



HighLoad ++

sort ( 10K * [ hotness, rowptr | )



HighLoad ++

read_rows — NOYTU HE HYXEH
(10 cTpoOK pesynbTarta...)



HighLoad ++

sort_rows — BOOOLLIE HE HY>XEH



HighLoad ++

PROFIT?



HighLoad ++

He NaHaLes — aaxe B Teopum



HighLoad ++

INDEX ( sex, age, hotness )
WHERE sex=F' ORDER BY hotness LIMIT 10



HighLoad ++

B Teopun — obpaboTtaTtb 50%
NMHAEeKca
3aTeM — npoyvnTaTtb 10 CTPOK (ndo!)



HighLoad ++

INDEX ( sex, age, hotness )
1M rows, ~20 MB, 50% =~10 MB



HighLoad ++

INDEX ( sex, age, hotness )

WHERE sex=F" AND hotness>0 ORDER BY
age LIMIT 10



HighLoad ++

B TEOPUN —YUTAEM NHOEKC
NMNHEeNHO —
nokKa He 3anoJyTHUM limit



HighLoad ++

YTO Ha NpaKkTuKe?



HighLoad ++

welcome to real world



HighLoad ++

CREATE TABLE usertest (

id INTEGER PRIMARY KEY NOT NULL,
sex ENUM ('m’,'f"),

age INTEGER NOT NULL,

hotness INTEGER NOT NULL,

name VARCHAR(255) NOT NULL,
INDEX(sex,age,hotness) )



HighLoad ++

500,000 3anuceu
56 MB gaHHbIX (.ibd doann)
32 MB innodb_buffer_pool

age \in [18.. 80]
hotness \in [-5.. 5]



HighLoad ++

mysqgl> explain select * from usertest
where sex='f' and age>=18 and age<=25
order by hotness desc limit 10 \G
khkkhkhkhkkhkhkhkkhkhkhkhkhkhkhkkkhkhkkkhkkkx ] row **khkkkkhkhkhkkhhkhkkhhkhkkhhhkkhhhk
id: 1
select type: SIMPLE
table: usertest

type: ref
possible keys: sex
key: sex

key len: 2

ref: const
rows: 25119
Extra: Using where; Using filesort
1l row in set (0.00 sec)



HighLoad ++

filesort — HE npo BpeMeHHbIN
doann
filesort — Npo “COpTUPOBKY
CTPOK”



HighLoad ++

Using where — npoBepKa yCcrioBus
HE no nHgekcy — ?!!



HighLoad ++

3anpoc npowie, ToO4HO No
MHOEKCY?



HighLoad ++

mysqgl> explain select * from usertest
where sex='f' and age=18
order by hotness desc limit 10 \G
khkkhkhkhkkhkhkhkkhkhkhkhkhkhkhkkkhkhkkkhkkkx ] row **khkkkkhkhkhkkhhkhkkhhkhkkhhhkkhhhk
id: 1
select type: SIMPLE
table: usertest

type: ref
possible keys: sex
key: sex

key len: 6

ref: const,const
rows: 10386
Extra: Using where (bug #30733, 30 aug 2007?)
1l row in set (0.00 sec)



HighLoad ++

NpoOBEPUM IKCnepmmeHTanbHo!!!



HighLoad ++

mysql> select * from usertest where sex='f' and
age>=18 and age<=25
order by hotness desc limit 10;

10 rows in set (23.05 sec)
mysql> select * from usertest where sex='f' and
age=18

order by hotness desc limit 10;

10 rows in set (0.05 sec)



HighLoad ++

npuynHa?



HighLoad ++

mysqgl> explain select * from usertest
where sex='f' and age>=18 and age<=25
order by hotness desc limit 10 \G
khkkhkhkhkkhkhkhkkhkhkhkhkhkhkhkkkhkhkkkhkkkx ] row **khkkkkhkhkhkkhhkhkkhhkhkkhhhkkhhhk
id: 1
select type: SIMPLE
table: usertest

type: ref
possible keys: sex
key: sex

key len: 2 | mcnoJsib3yeTcsi TOJBKO Hadajio, noje “sex”!!!

ref: const
rows: 25119
Extra: Using where; Using filesort | mak m ecrn : (
1l row in set (0.00 sec)



HighLoad ++

MySQL He ymMeeT COPTUPOBATh
3neMeHTbl UHAeKca :(



HighLoad ++

COPTUPOBKA “NMo MHOEKCY” —
TONbKO €Cl UHAEKC
rapaHTUpyeT Nopsaaok



HighLoad ++

1) B Kycke nHaekca sex=F,
18<=age<=25
nopsaokK hotness desc HE
rapaHTUpoBaH



HighLoad ++

2) optimizer na)kaHyn, 18<=age<=25
cumtaetca HE no nHgekcy (a morno
Obl)



HighLoad ++

(Teopusa roBOPUT — MOXHO
nydJuiel)



HighLoad ++

npoBepsaem ganbiie!



HighLoad ++

mysqgl> explain select * from usertest
where sex='f' order by hotness desc limit 10 \G

key:
key len:
ref:
rOwS:
Extra:

sex
2

const

226072

Using where; Using filesort

mysqgl> explain select * from usertest
where sex='f' order by hotness desc limit 10 \G

10 rows in set (20.25 sec)



HighLoad ++

M nocnegHunn 3anpoc



HighLoad ++

mysql> explain select * from usertest where sex='f' and hotness>0
order by age asc limit 10 \G

key: sex
key len: 2
ref: const
rows: 226072
Extra: Using where; Using filesort

mysql> select * from usertest where sex='f' and hotness>0 order by
age asc limit 10;

10 rows in set (0.25 sec)



HighlLoad ++

NTOIO
Sex Age Hotness Time | Optimal
Const=F | Range=18..25 | Order 23.05
Const=F | Const=18 Order 0.05
Const=F | - Order 20.25
Const=F | Order Cond>0 0.25 KINDA OK




HighLoad ++

Teopusa Oblfia oNTUMUCTUYHA...



HighLoad ++

...pean BHecna
KOPPEKTMUBBI.



HighLoad ++

HE Yy4J1 AeTanu peanmn3aumu



HighLoad ++

1. HETY “OOCOPTUPOBKA”
MHOEKca
(MySQL specific)



HighLoad ++

2. limit obpabaTbiBaeTcA... TakK
cebe
(MySQL specific)



HighLoad ++

3. optimizer oumnbaeTcs
(Be3ge ny Bcex)



HighLoad ++

NPoO OLINOKM optimizer U
cnacutenbHbIU full-scan



HighLoad ++

mysqgl> select * from usertest where sex='f' order by hotness desc
limit 10;

10 rows in set (20.25 sec)

mysqgl> select * from usertest ignore index(sex) where sex='f'
order by hotness desc limit 10;

10 rows in set (0.55 sec)



HighLoad ++

10,000 x 10 ms = 100 sec
100,000 x 1KB / 50 M/s = 2 sec



HighLoad ++

Moparnb: random IO o4eHb NJ10X0
(BoOAKa A4 BoAKa A4 BoAKa A4)



HighLoad ++

npo “obpaboTKky” limit



HighLoad ++

Teopusi — NpMopuTeTHas
ovyepeqb



HighlLoad ++







HighLoad ++

TEXHUNYECKUN — heap



HighLoad ++

SSSSSSSSS



HighLoad ++

M NpocTo double buffer



HighLoad ++




HighLoad ++




HighLoad ++

KI1toMeBOe CBOUCTBO —
B NAMATU XPaHUM TOINbKO top-N



HighLoad ++

LIMIT 10 — Hago XxpaHuTb 10
CTPOK



HighLoad ++

LIMIT 130,10 — Hago 140



HighLoad ++

npakTrka — MySQL vs. LIMIT



HighLoad ++

BblOpaTh 1 otcopTupoBaTb BCE
(*)

* — Bcerga, Korga HOEeKC He rapaHTMPYET TOYHbIN NOPSA0K



HighLoad ++

BblOpaTh OK — n3bexartb HeNb3S



HighlLoad ++




HighLoad ++

copTUPOBAaTbL BCe MMNoXo...



++

HighLoad ++




HighLoad ++

nwHuKY ygap no CPU/RAM/I10 «(



HighLoad ++

Kak youpaTtb mysqgl COpTUPOBKY?



HighLoad ++

CTpouTb bonee apyrne NHOEKCHI



HighLoad ++

CTaBuUTb bonee apyron codT



HighLoad ++

=Sphinx

ymMeeT N “00blYHbIN” MOUCK!



HighLoad ++

TPHOKKU Npo WHERE BMeCTO LIMIT
(1 He npoboBar, HO rOBOPSAT, BO3MOXXHO)



HighLoad ++

...MMEHHO B TAKOM NOpHAOKe.



HighLoad ++

bonee npakTn4yeckun npumep?



HighLoad ++




HighLoad ++

XML gamn — 2 TOncTble
Tabnuupbl
XO4YeTCcHa —a) ogHy O) TOHKY1O!



HighLoad ++

INSERT INTO mycontent
SELECT t.old id, p.page id,
UNIX TIMESTAMP (p.page touched), p.page len,
p.page title, COMPRESS (t.old text)
FROM text t, page p
WHERE t.old id=p.page latest
AND page namespace=0 AND page is redirect=0;

15 GB text, 0.5 GB page, ~4.5M rows

tps=~200, bi/bo=~1 MB/sec
~200 MB .MYD in ~20 mins, ETA 10+ hrs



HighLoad ++

mysql> EXPLAIN SELECT t.old id,

kkhkkhkkkhkkkhkkkhkhkkhkkkhhkkh 7]

table:
type:
key:
ref:
rOWS:
Extra:

page

ref

name title
const
4435392
Using where

kkhkkhkkkhkkkhkkkhkhkkhkhkkhkkk 2

table:
type:
key:
ref:
rOws:

text
eq;ref
PRIMARY

wiki.p.page latest

1

TOW **kkkkkkhkkhkkkhkkkhkkkhkkkkkkk

TOW **kkkkkkhkkhkkkhkkkhkkkhkkkkkikk



HighLoad ++

YTO XOTUM?
scan 15 GB text, join 0.5 GB page



HighLoad ++

no4yemy He BbIXOauUT?
... FROM text t, page p WHERE t.old id=p.page latest



HighLoad ++

pelleHne — index(page_latest)



HighLoad ++

eLle npuwnocb STRAIGHT JOIN
(optimizer onAaATb NakaHyn!)



HighLoad ++

pe3ynbraTt — 40 MUHYT, BKNto4Yas
CREATE INDEX



HighLoad ++




HighLoad ++

TaK 3a4eM XKe 3HaTb anropuTMbl?



HighLoad ++

“did we learn something today?”



HighLoad ++




HighLoad ++

KaK yCTpOeHOo B-OepeBo



HighLoad ++

Kak paboTaeT MHAEKC



HighLoad ++

Kak paboTatoT BbIDOPKU



HighLoad ++

3adyeM HyXHbl full-scans



HighLoad ++

Kak paboTaeT CoOpTUPOBKA C
LIMIT



HighLoad ++

yero MOXXHoO JobuUTbCA B naeane
— B Teopuu



HighlLoad ++

... KaK OHO, ObIBaEeT, He
paboTaeT — Ha NpakTUKe!




HighLoad ++

a TOnKy?!



HighLoad ++

yero xaatb oT b/l



HighLoad ++

yero He XaaTb



HighLoad ++

KaK N 4YTO TECTNPOBATb



HighLoad ++

Kak OObACHATL NOTOM pe3ynbraThl



HighLoad ++

BOHbI.I.IOI/I
COBPEMEHHbIVI

COHHMK
5 TOHKOBAHI/IF. 7777

CHOBUAEHWI




HighLoad ++

B UTOre —
KaK 3acTaBMnATb Takm padboTaTtb



HighlLoad ++
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HighLoad ++

...BbICTPO paboTtarTs.



HighlLoad ++
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“9TO BCce” (c) BonpocChI?!




