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MNMpepucnosue

A masnHo 3HaroM c Iletponm, Bagumonm 1 ApeeHom. Mory 3acBHgeTeIbCTBO-
BATH, YTo oHH HcHoabayioT MySQL rak B cBoHX coBCTBEHHBIX NMPOEKTaX,
TaK U IpH pafoTe co MHOMKECTEOM CONUIHLIX KJIHEHTOB. B cBolo odepe/b,
Boepon nmmer KiamneHTcKoe nmporpaMMuoe ofecieueHre, yOpomiaoiiee He-
noJb3oBanne MySQL.

ITpu moAToTOBKE BTOPOTO MBJAAHHSA 2Tol KHUTH OLLT YUTEH NpakTHYeckmi
OIILIT ABTOPOB II0 OITHMHIAINH, PeIJAHKANHH, Pe3depBHOMY KONHPOBAHHIO
H ZPYTHM BolOpocaM. 9To He OHpocTo KHHI4, KOTopad pPaccKas3blBaeT, Kak
ONTHMHEHpPOBATE pabory, 4Tobbl HenorbzoraTs MySQL 6omnee adderTusHO,
ueM paHbIe. [loMTMo Beero mpodero aBRTopPEI poAe alH SHATHTETRHYIO Jo-
TOJTHATETBHYIO PAGOTY, BHITIOJHHE TECTH H OTTYONHEOBAB TIOMyYeHHBIE pe-
3YABLTAThl, HOATBEPHAAIONINEe UX TOUKY 3PeHHA. ITO IIO3BOJHT YHTATEIIO,
3AVIAHYE Bo BHYTpeHHUe MexaHuaMbl My3SQL, B 6yayileM H3be:Kars MHO-
JKecTBA oM UO0K, IPHBOIAMMUY K HeJocTATOUHOH NIPpoH3BoAHTe TILHOCTH.

7 peKoMeHIYIO 8Ty HHUT'Y Kak HoBHYKam B MySQL, Koropsle yclean He-
MHOI'C IIOBOSHTECA C CERPBERPCOM H TEIEPE I'OTOBEI K HAIIHCAHHID CEOCEI'D IEPBO-
r'o cepbe3HOr0 IPUIOMKEeHHA, TAK H ONBITHBIM IOJIb30BaTE 1AM, KOTOPbIE YiKe
HMEIOT Ha CBOEM CUETV XOpolllo HacTpoeHHEIe [IPH/JI0eHNA Ha Gasze MySQL,
HO XO0TelH Obl BEIYKATE H3 HAX ellle HalledbKy MpoH3BoJdHTeILHOCTH.

Maiars Budenuyc
Mapt 2008 roja



BeBepeHue

I[Ipu HanHcaHMH 3Toili KHHTH MBI IIpecTefoBall HecKolbKo mnenaeil. Muo-
rHe W3 HHOX oDA3AHEI Hameill gaBHell MeuTe of «HIeaNLHOM» TocobBHH To
MySQL, koTopoe HHKTO U3 Hac He YHTAN, HO KOTopoe MLI BeeTHa HCKAH HA
EHHXXHBIX modeax. [[pyrie nogcrasas HAM OHEIT MOMOIIH HOJIE20BATEISIM

MySQL.

MElL cTpeMIIHcE HATTHCATE KHUTY, KoTopas ObLIa 651 He TIpocTo BBeJeHHEM
B #A3blk SQL. Me1 He sxeaann, 4ToOkl B ee HasBaHAH QHIYPHPOBAI KaKoH-
To KOHKPeTHRII HHTepBaJ BpeMeHH, HAlIpHMep «...38 TPHALATE gHeli» HIH
«Cemb gHeili qJid...», H He coGHpaIAChE PA3TOBAPHBATE ¢ YITATEIEM CBBICOKA.
IIpe:xae Bcero, HAM XoTeloch HATTHCATE KHHUTY, cMoco0HYO MOBBICHTE KBA-
TADHKATIHIO YATATENA W TTOMOYb €My COBAABATH OHICTPHIe, HAMEHHBIE CHE-
TeMbl Ha occHoBe MySQL. Tarkyo KHATY, KoTopad colfep:;xana Obl oTBETHI HA
BoTIpocH M3 paspAxa <Kak HacTpoHTh KaacTep cepBepos MySQL mus1 obpa-
BGOTHEH MILUIJIHOHOB H MHJITHOHOB 3ANPOCOR U OBITH YBEPEHHEIM, UT0O OH HOPO-
TOMEHT paGoTaTs Jaske IPH BREIXOJIE U3 cTPOA TIAPEI CEPBEPOE?».

Mhl PELIHJ/IH HAIlHCATE HEHHI'Y, OPHEHTHPOBAaHHYIO He TOJAEEC Ha HOTPB6"
HOCTH cosgarenell npuacskeani MySQL, Ho i Ha :KecTKHe TpeboBaHHA al-
MHHHCTPATOPOB 0as JaHHBIX, KOTOPEIM HY:KHo obeceunTs GecliepeboiiHYIO
paBoTy cHcTeMBI BHe 3aBUCHMOCTH OT TOr0, YTo pPaspaBoTYRKH HIIH MOIb30-
BaTeNH 3AMYCHAIOT HA cepBepe. MEI paccIUTHIBaEM, 9T0 ¥ Bac yiKe ecTh He-
KoTopbLi onslT padorsl ¢ MySQL, a B maeaJe, 4To Bl Ipo4y KaKoe-HHOY b
peeaenne B MySQL. Mep! Tak:ke npeanoenaraeM, 4YTo V Bac €cTh Hebo b0k
OIIBIT cHCTEMHOI0 A AMAHHCTPHPOBAHUA, PAGOTEI ¢ CETAMM M oTepPAIlHOHHBI-
MH cHcTeMaMH ceMefersa UNITX.

IlepepaboTaHHee W paclliApeHHoe BTopoe M3aHIe BKJKIOYAET B ceba Douee
rmyOokoe H3doieHHe BceX TeM, IpHCYTCTBOBABLIHX B IIepBOM H3JAaHHII,
A TAKIKe MHOXECTBO HOBBIX Pa3JelloB. UacTHYHO 5To ABIAETCA OTBETOM HAa
H3MeHeHH A, TIPOHBOMIEIIIHe ¢co BPEMeHH NYOIHKANHH [OepBOro H3gaHHA!
C¥YBJ MySQL crana spaunrensHo odbeMHee, C/I0KHEE H, YTO HEe MeHEe BaK-
Ho, €e [ONIYAAPHOCTE cyMecTBeHHo Boapocaa. CoodmecTtBo MySQL Temeps
HAMHOT'o oBINIpHEee, 8 KPYIHLIE ROPIIOPAIIAH HeNobayioT MySQL aya cBo-
AX JKH3HEHHO BAMKHLIX IpHIoxeHHli. Co BpeMeHH HepBoro n3gaaua CYVEB]
MySQL cramna paceMmarpuBaThed kak IO macimmata npegnpaatinal. Kpome

! MpI paccMaTpHEAEM 5TV (ppazy cKopee KAK MAPKeTHHIOBYI VAOBKY, HO, IOX0-

e, MHOTHe TIJTH BEOCOPHEAMAICT €€ ¢Cephe3HO.



BeeneHue 1"

TOT0, OHA BCE Yallle HCMOIh3yeTCA B IPATOMETHAX TAA HHTBpHeTﬂ, e mpo-
CTOHM H JpYyrue npoﬁﬂemm HeJIb3A HA JOIIYCTHTE, HH CEPEITD.

B peaymeTaTe BTOPOE H3TAHHE NMOCTPOEHO HECHOJBKO MHAYS, YeM MEpBOe.
Mp1 npuIzacM HAZEeHHOCTH H KOPPEKTHOCTH pafoThl TAKOE JKe BHAYCHHE,
KAK W NPOMBBOAWTENLHOCTH, OTYACTH MOTOMY, UTO CAMH HCIOJIL3OBANH
MySQL an1a peinenns 3agadu, e oT cepBepa 023 AaHHEBIX 3aBUCAT 0OIBIIHE
JeHbIH. ¥ Hac TaK¥e ecThb OOIIHPHBIA ONBIT paboTkl ¢ BeD-IIpHIIOKEeHNAMH,
rpe C¥YBI MySQL crana oueHE TonynApHOil. Bropoe naganne npegHasHade-
HO gas BhIpocmiero coobifectra MySQL, xoTopoe He 66170 TAKHM BO BpeMe-
Ha nyCJIHKATIHH TIepROTO Ha3TAHHA.

CTpyKTYpa KHUrU

B aT0ll KHIUTe OCBEIEHO MHOMECTBO CJI0KHBIX TeM. OHI yIOpAJOYeHEI Ta-
KHM 06pa30M, IT00BI YIIPOCTHTE HX H3YUeHHE.

O6wunn o630p

T'nasa 1 «ApxurekTypa MySQL» mocBAIeHA OCHOBAM, KOTOPBIe HEODXOIH-
MO 3HATE, NpesK/Ie UeM IPHCTYIATE K B0/Iee CTOKHEIM TeMaM. JJIA TOTO YTo-
6Bl aduperTHBHO Henob3oBaTk CYBI MySQL, BBI J0MKHBEI TOHAMATD, KAk
oHa ycerpoena. B aroti riaBe pacemarpuiaeres apxurexrypa MySQL u waio-
YeBblie OCOGEHHOCTH ee NnNoJACHCTeM XpaHeHHA. HPHBO;IHTCH CEeJeHnA 06
OCHOEAX PeIAIINMOHHBIX 533 AAHHBIX, BKTIOYaA TPaH3a KO MIH. JTa rIaea Tak-
sKe MOMEeT BBICTYIATE: B poau BefeHuA B MySQL, ecim BBI yiHe 3HAKOMBI
¢ raroi-Hudyas apyroii CY B, manpumep ¢ Oracle.

3aknagka ¢pyHaameHTa

B cIeayioniiux YeTHpeX MARAX TPHREASH MATEPHA T, K KOTOPOMY BEI ByaeTe
obpammarLea CHOBA W CHOBA B IIpoliecce Henmoiabiopanada MySQL.

B rnage 2 «Ilonck Y2KHX MeCT: 3TAJOHHOE TECTHPOBAHHE H IIPOQIUIHDOBA-
HHEe» PACCKA3BIBAECTCA 00 OCHOBAX STAJNOHHOTO TECTHPOBAHUA IIPOHIBOII-
TeTLHOCTH U MTPodHIHpOBAHAA. 31ech IPHBOAUTCA METOSHKA OIpeTeTe A
TOTD, KAKOI'0 poJa HATPY2EM crocobeH BBIIEPHVBATE cepBep, HACHOIbKO
OBICTPO OH MOJKET BBIIIOJIHATH KOHKPETHEIE 384849l U T. . Tecrupopanne
OPHJIOKEHAA CJIeAyeT BEIMOJHATE IO N MOCHEe CePphe3HBIX M3MEeHeHNH, UTo-
OBl DOHATH, HACKOIBKC OHH OKAa3adnch 3(perTnBHEIMHA. HaMeHeHHA, Ha-
YTIHecs TONe3HEIMU, TPHA GOJBIMHX HATPYSKAX MOTYT OKARATH MPOTHBO-
noJ0KHLIH adbert, H BLI HHEOTIA He y3HAaeTe NPHYHHY IaJeHAA POH3BO-
ANTEeJbHOCTH, I0KA He H3MEPHUTE ee TOYHO.

.B IIagee 3 «Ol’lTHMI"IBﬁ]IKﬂ CHEeMBbI 11 HHIEKCHPOBAHHE» Mbl ONMCBIBAEM pDa3-
JIHYHLIE HIOAHCHI THIIOB JAHHBIX, TMPOCKTHPOBaAHHI Tﬁﬁ.."['ﬂll; H HHACHKCOB.
[Npaeuneao cnpoexrnpoBanHas cxema nomoraer MySQL pa6orare sxauu-
TeNLHO OBICTpee, a MHOT'HME BEIllH, KOTOPBIE MBI OYZeM 0OCYKOATh B IIOCJIE-
OVIOITUX INIABAX, 3ABHCAT OT TOTO, HACKOJBKO XOPOIIO BAME MPILTOMKEHNE



12

Beenerwve

HCTOMBRYET WHAEKCH. YeTHoe IOHAMAHHE WHAESKCOB W TIPHHTIATIOR HX HC-
[0JIB3OBAHIA 04eHb BEHO A4 athderruBHoTo Henobsopannsa MySQL, mo-
2TOoMY Bbl, CKOPOe BCEI'O, 6YII',9TE' HEeOIHOKPAaTHO BO3BPAalllATECA K aToi Ii1aBe.

B riaaBe 4 «OnTEMU3ALNHA OPOH3BOLUTEILHOCTH 3AIPOCOB» peUb MoHIeT
o ToM, kak MySQL BeImomHAeT 2ampochl H KAK MOMXHO BOCTIONBE30BATH-
CA CHJBHBIMK CTOPOHAMH OITHMNB34TOPa 3aIpOCOB. YeTHoe NOHHMAHHE
TOro, Kak paboTaer oITHMHIATOP, IIOMOXeT TEOPHTE ¢ 3alpocaMH uyjgeca
H Jy4Illle pa3odparThca ¢ HHEAekcaMua. (MHAekcHpoBaEHe B ONTHMHU3aNUA
3aMpOCOB — OTO HTO-TO Bpoie mpodieMbl Ala H KYPHIBI; BOBMOMHO, JJIA
Bac GyIeT MoJIesHHIM TEPEYHTATE 3AHOBO TPETHIO TVIABY MOCAE IPOUYTEHMA
uerBepToil.) B 2T0ll rmage Tak:ke NIpHBEXeHO MHOI'0 KOHKPETHEIX [IPHMEpPOB
[IOYTH BCeX THIIHYHEIX 3aNPOCOB, HILTIOCTPHPYIOLNIAX OIITUMAJILHYIO pado-
ty MySQL 1 mokassIBarImMux, KaK IpeofpasoBaTh 3anpockl B TAaKYIO GopMYy,
gTo6r oayduTs oT C¥ B/l MarcHMyM ROBMOsKHOCTEH.

Bee ynoMAHYTEIE HAMH A0 8TOr0 MOMEHTE TeMbI — TAbJIHIbl, HHIEKCEL, 18H-
HEIE H 3AIIPOCEI — KACAJICH MIO0BIX CHCTEM yIpaBJeHHA 0azaMI JAHHBIX.
B rnage 5 «PaciuuperHsie BosMoxkHOCTH MySQL» MEI BRIHIEM 3a IIpegeibl
3THX OCHOB W MOKAKEM, KaK pafoTaior JoNoTHUTEIbHEIE pACITHPeHHEIE BOB-
moxkHocTH MySQL. Mbl pacecMOTpHM Kalll 3811POCOB, XPAHHMBIE TTPOLETY DB,
TPHITePkl, KOIHPOBKH H IIpoYee, 9TH cpeicTBa peaansopadel B MySQL nua-
Ye, 4eM B Zpyrux 0azax JaHHBIX, I XOpOLIee HX IOHIMAHME OTKPOeT Iepes
BAMH HOBBbI€ BO3MOMKHOCTH IJIA IIOBBIIIEHHA NPOH3BOIHTENbBHOCTH, O KOTO-
PBIX BBI, OLITH MOYKET, Zase He 3a Xy MBIBAIHCE,

Hactpownka npunoxeHus

B caenyiolfax IBYX IVIABAX ODCY:HIAETCA, KAK BHOCHTH H3MeHeHUA, IIOBBI-
MAoI[He TPOM3ROAHTEILHOCTE MPH.I0KEeHNH Ha ocHOBe MySQL.

B rmage 6 «OnTrMB3anusa napaMeTpOB cepBepas MBI 00CyIHM, KaK HACTPO-
aTe MyS@L, 4To0k H3BJIeYs MAKCHEMYM BO3MOKHOIO H3 HMeIOMlelicA anmna-
paTHOIi KOH(HTYpAIHA cepBepa B OPHUMeHEHHAH K KOHKDeTHOMY ITpHJOMEe-
aHo. B rmase 7 «OMTHMHAITHNA oMepaTHOHHOI CHCTeME 0 000pyI0BAHAAY
o0pACHACTCA, KAK BBLATE BCE, 9TO TOJBKO MOXKHO, U3 OIIEPALLHOHHOH CHC-
TeMbL H HCIIOJIb3YEeMOoro BaMi 00opynosanud. Mbel Takrke Ope/IoAM anna-
paTHbIe KOH(PHIYPAIHA, KOTOPbIe MOT'YT 00€CHeYNTh HA IV YUY O MPOH3BO-
OUTENbHOCTS JJIA KPYNHOMACIITADHBIX NPHIOKeHTI.

BepTukanbHoe MacliTabnpoBaHue
nocne BHeCeHUsi U3BMeHeHUN

OpHoro cepeepa OLIBAaeT ZOCTATOYHO ZAJMSKO He Beerga. B riase 8 <«Pemam-
Kalua» MbI 00CYLHM PelVIHKALIHIO, TO CTh ABTOMATHYSCKOE KOIIHPOBAHIE
OAHHLIX HA HECKOJIBLHO cepBepoB. B coueTaHny ¢ YpOKAMH, [MOCBATIICHHBIME
MacmTabUpOBAHNIO, PACHPENEIeHHI0 HATPY3KH H 00eclledeHHI0 BBICOKOL
ZocTynHOCTH B rmaBe 9, ozarnmasienHoll «MaciurabuposaHne M BHICOKAA J0-
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CTYTHOCTh?, BHI MOJTYYHTE 6030BbIe BHAHAA MJIA MACIITAGHPOBAHIA MPHI0-
sKeHHI To HeoGX0IUMOTQ YPOBHS,

OnTHMH3aNMKUA 3a9ACTYI0 BO3MOKHA M HA YPOBHE CAMHAX IIPHIOMEHHE, pa-
SoTAalOIMUX Ha KpynHoMacmTabHoM cepBepe MySQL. MoxHO cipoerTHPO-
BATL EPYMHOE MPUJIOMKEHHe XOPOIo HAH TII0X0. XOTS TMPOSKTHPOBAHHE
H He ABJSeTCH OCHOBHOI TeMoii 2ToH KHHIH, MBI HEe XOTHM, YTOGLI BbI Tpa-
THJIH BCe CBoe BpeMA ToJbK0 Ha MySQL. I'masa 10 «OnruMuszanma Ha ypos-
HE TPILTOKEHHA» MOMOYKET BHIABATEH HANOOJIEE OUEBHHBEIE TPOGIeMBI 06-
meit apXUTERTYPbI, 0COBEHHO €CIH ATO KACACTCA BeG-IPHA0IKEHUA,

ObecneyeHne HaJeXHOCTU NPpUNoXXeHnA

XOpOllIO CIIpOoEETHPOBaHHAA, MaC]lITElﬁI'IPYEMaH Haza OJAHHBIX TaKKe TOJE-
HA OLITE 3AMNIHINeHa OT cboen 3.TIERTPOCH86}HBHI’IH, aATakK AT0YMBIIILITEHHHKORB,
OIMHO0K B NMPAIOHEHIAX H IIPOMHE Ha macTed.

B rnage 11 «PezepBHOe KONHPOBAHNE I BOCCTAHOBAEHIE» MBI 00CYIIIM Daz-
JIAYHBIE CTPATErHH Pe3epPBHOTC KOMHPOBAHHA H BOCCTAHOBIeHHA 6az JaH-
abIXx MySQL. 9TH cTpaTeruu moMoryT MHHHMH3HPOBATH BPEeMA MPOCTOA
B cilIy4dae BbIXOA8 13 CTpoA 000pyA0BaHHA H NrApaHTHPOBATE, YT JaHHbIE e~
PEXRHBYT TAKYIO ¢KaracTpodys.

Inaba 12 <BesonacHocTs» JaeT SCHOE NPELCTABMCHHE 0 HEKOTOPBIX BONPO-
cax Besomnacuoeru ceppepa MySQL. Ho ropasjgo maskrHee To, 9T0 Mbl Hpef-
JaraeM LEeNbIH pAL PeKOMEeHAAIHil, MOZBOIAICIHX IIPEeJOTEPATHTE BHEII-
HHe BTOP:KEHHA Ha cepBep. MBI paccKaskeM O HEKOTOPBIX pPeJKO OCBellae-
MBIX ACHEeKTaX Ge30IacHOCTH 0a3 JaHHEIX I MOKAXKEM, KAK PazHEBIe pellle-
HHA BIHAT HA X NPOH3BOJAHTETLHOCTE. OGBIUHO ¢ TOUKH 3PEHAA TPOH3-
BOIHTENLHOCTH HMEET CMbBICH HCIIOJL30EATE KAK MOHO foutee npocTeie o=
JIATHEHR GE300aCHOCTH,

PasznunyHble nonesHble TemMbl

B nocsiefHAX HECKOABKHX TVIABAX U NMPHIOKEHHAX MbI yIVIyGHMCA B BONPO-
Cbl, KOTOpbIe IN0C He BOHCBIBAIOTCA HE B OAHY M3 NPEABLAYILHX IVIAB, 1060
TaK 4acTo YIOMHHAIOTCA B APYTHX IVIaBaxX, UTO 3aC/AYRXHBAIOT OTACJIBLHOTO
pPacCMOTPEHHA.

B niase 13 «Cocrosinue cepsepa MySQL» nmokasamno, KoK HECISJ0BATE TEKY-
mui pe:xuM padorel cepBepa MySQL. OyeHE BAKHO 3HATL, KAK [OJYYHATDL
HHEbOPMALIHND 0 cOCTOAHHN cepBepa. Ho elfe BaXKHee MOHNMATE, YTO 3Ta
nHbopManuA ozHaYaeT. Mbl nogpobHo paccMoTpHM KoMaHIyv SHOW INNODB
STATUS, mocKoAbkY OHa NMO3BOJAET JeTaTLHO pasobpaThed B ollepalliAx, ocy-
MeCTRIAEMBIX TPaH3a KITAOHHOH MoacneTeMoil Xxpanenna InnoDB.

B rnage 14 «lIHcTpyMeHTEH Ajid ONTHMH2AIIHH IPOHZBOSATEIBHOCTH» OIIH-
CaHEl HHCTPYMEHTHI, KOTOPEIe MOHO HCIO.IB30BATh AJIA Hoiee sddhekTHB-
Horo ynpasaeHusa MySQL. B ux uHcio BXOZAT WHCTPYMEHTRI MOHATOPHH-
ra 1 aHAIH38, HFHCTPYMEHTEI, TOMOralIie MACATE 3ATTPOCEl, H T. 1. B aToii
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IIaBe OTHCEIBAETCA COBTAHHEIH BapoRoM KOMILTEKT HHCTPYMeHTOB Maatkit,
KOoTOopeiH pacmiupdAerT GyHEIAoHAAbHOCTE MySQL 1 yopoinaer ;kH2HL ai-
MHHHCTPAropy Oasel gaHHbIX. B Hell Tak:xe pacckasaHo ¢ HanucaHHOH Da-
poHOM mporpamue inrclop, Koropada obaagaer yHoOHBIM rpaduyecKnM HH-
TepdelicoM ¥ HO3BOAAET Y3HABATH 0 TOM, 4To genaeT cepeep MySQL. Ona
padoraer nogobuo womaume UNIX #op um Mmoser okasaTh SeCleHHYIO IO-
MOMIL HA BCeX STANax IIpoirecca HECTpoﬁHH, Noa3BOJAA BEIAACHHTE, 9TO OpO-
HCXOILHT BHYTPH caMoTo cepiepa MySQL 1 nogcucTeM XpaHeHHA.

B npunomxennu A «Ilepegada Soapinmx datinos» rOBOPHTCA 0 TOM, KaK agh-
(heKTHBHO KOTTHPOBATE OUeHhL Oobiine (hatiabl, YTO KPHTHYECKH BAMKHO MPH
pabore co aHaUHTEALHBIMU 0ObeMaMH JaHHBIX. B npunoxkenun B «HKoman-
Ja EXPLAIN» nokaszaHo, KaK Ha NPaKTHKe HCIOAb30BATk OUeHb II0JIE3HYIO0
romangy EXPLATN. Ilpanoxenue C «HMcmonpzoBanue Sphinx coemecTHO
¢ MySQL» npemcTasnsaer coboil BReJeHNE E BRICOKONMPOHIEOIUTETLHYIO CHC-
TeMy TOJHOTeKCeToBOTO Toucka Sphinx, koTopaa momomHAET cOGCTBEHHEIE
poamoskHocTd CYBI MySQL. W narouen, npuromenne D «Omwiagra OIoku-
POBOE® IIOMOXKET BAM BBIACHHTE, YTO HIPOUCXOIHUT, KOTAA 3AIIPOCHI BEIZLIBA-
0T KOH(INKTYIOIIHE IPVT ¢ ZPYroM OJI0KHPOBKH.

Bepcuu nporpamMmmHoro oéecrneueHus
M UX JOCTYNHOCTb

MySQL nocrosimao Meuaercsa. C Tex nop kak JlskepeMu HAIHCAM TLIAH TIep-
BOT'O HM3JAHHS 5TOH KHHIH, NOABHJOCE MHOMeCTBCO Bepcuii MySQL. Kor-
ia TIepBEOe H3JaHWe TOTOBWIOCE K meuaru, MySQL 4.1 u 5.0 cymecTBoBa-
JIH TOJBKO B BHIEe adb(a-Bepcuii. C TOro MOMeHTa NPOUII0 HECKOIBKO JeT,
H OHH CTAaTH OCHOBOH KPYOHBIX BeG-TpHJIOMEHHIl, SKCIIYATHPYEMBIX
B IpOMEIIILIEHHOM MaciuTabe. Ha MoMeHT OKOHYIAHUSA IOATOTOBKH BTOPOTO
H2ZAHUA [IoGIeJHUMA BepcuaMy aBaawTea MySQL 6.1 u 6.0 (MySQL 5.1 —
penuz-KaEgugar, a 6.0 B cragun ankga-Bepcrm).

B »T0il KHATe MBI He OI'pAHUYHBAEMCA KakKoH-TO KOHKpeTHOH Bepcemeii,
a onupaeMesd Ha ¢Boll oSmupHBLE onbliT padorel ¢ MySQL B pealibHbIX LPH-
JToMeHHAX. B ocHOBHOM pedUb UIeT o Bepcuu MySQL 5.0, DocKoIBKY HMeH-
HO ee MBI cUHTaeM «TekyIelis. B GOIBMIHHCTRe NPAMEPOR IIPEAI0AATAET A,
4TO BEI HCNOJB3VETe KAKYI-TO OTHOCHTeNkHO 3penyio kepeuto MySQL 5.0,
aanpumep MySQL 5.0.40 wau Gonee HOoBYIO. MBI cTApaJHch OTMEYATE BO3-
MOMKHOCTH, KOTOpLle OTCYTCTBYIOT B Jo/iee CTAPLIX BEPCHAX WK I0ABATCH
TOJABKO B CJeAyioineM cemeiicrBe D.1. OZHEKO ABTOPHTETHBIM HCTOYHHUKOM
nHpopMalHH O BO3MOKHOCTAX Kaik Aol KOHKPeTHOH BepCcHH ABAASTCA caMa
moxyMeHTanua no MySQL. Mer nageemca, 4To B IpOliecce YTEHHA 3TOH KHU-
rd BbI ByJeTe BpeMms OT BpeMeHH mocelnars caiT paspaborunkos CY¥YB], co-
HepsKalui Beio Heobxogumy o unibopmanmso (htip://dev.mysql.com/doc/).

OpyruM 3aMeuarelbHBIM cBolicTBoM MySQL ABaAeTcA To, uTo oHA paboTa-
eT MpaKTHYeCKH Ha BCeX coBpeMeHHbIX mratdgopmax: Mac OS X, Windows,
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GNU/Linux, Solaris, FreeBSD n apyrax! Ogaako MbI mpegnountaeMm GNU/
Linux! u nusle UNIX-mogofHble omepallHOHHEIE CHCTeMBL. IloMb3oBaTe n
Windows, BepoarHo, HaligyT HekoTopbeie pasanuni. Hanpumep, nytu k daii-
JiaM 3allICBIBAIOTCA COBEPINEHHO ITHAYE. MBI TakKe CChLIaeMCsA Ha CTAHIAPT-
Hele yTuaaTsl koMaHguol crpokr UNIX u npegnonaraem, uro BbI 3HaeTe co-
OTBETCTBYIONMIHE KoMaHabl 38 Windows?.

Eme ogHa TpyAHocTs mpu pabote ¢ MySQL Ha nuardopme Windows — or-
CYTCTBMe A3bIKA Perl B cTaHgapTHOI IocTaBEKe ONEpPAITHMOHHON CHCTEMBEL.
B cocras gucrpudyrnea MySQL EX0ZAT HecKOIBKO MOJME3HLIX VTHANT, HA-
mHcauHbIX Ha Perl, a B HEKOTOPBIX MIABAX ATOH KHUTH NpPEICTABISHE MPH-
mepel Perl-cuenapues, KOTOpBIE CHYMKAT OCHOBOM AJA Dojiee CIOMHBIX HH-
CTPYMEHTOB, co3gaBaeMbIx yxke Bamu. KovmnnekT Maatkit Taxike nanucan
Ha Perl. YTo8BI HCHONLA0EATE 3TH CIIEHADHU, BAM IIOTpedVeTcA 3arpy3nTh
eepento Perl xna Windows ¢ caiiTa rommaavun ActiveState u yeramornTs f10-
MOJTHHATENbHEIE Moxyau (BT 1 DAD: :mysql) 1asa qoetyna & MySQL.

Tunorpadgpckne cornawieHus

B kxnre npuMeHARTCA CASAYOIIAE THIOrPaCKHe COTIAICHIIA
Kypeues

TaxnaM HAYMEPTAHHEM BRIICJIANTCA HOBRIE TEPMHAHLI, URL, ajgpeca aJer-
TpOHHOﬁ IOYTHI, HMEHA NONB20BATENeH H X0CTOB, HMeHAa H pacuiapeHnA

uMeH dafinoe, IyTH K QafijaM, HMeHa KATAJOr0B, a4 TAKMKe KOMAaHI
u yroant UNIX,

MOHOWWPHHHBR IpndT

HpHMEHHeTCH rFI[JIH QJpﬂT‘MEHTOB RD,Z[EI., ROHCI)HI"YP&I[HOHHLIX HﬁpﬁM&TpOB,
HMeH 6a3 JaHHBIX A TabauI, HIMeH H 3HaYeHH i IIepeMeHHBIX, HNeH JyHK-
muii, Moxgyiei, cogepsxumoro $aiioB 1 pesyIbTATOB PA0OTHl KOMAaHI,

MOHOUWMPWUHHEIA NOAYXUPHLIA WIPUOT

KoMaHIL TH APYTOH TEKCT, KOTOPBIH MOTR3OBATENE TONKeH BROTHATH
dykBaJbHO. TakiMe HCTIONBLAYETCA IIA BhIJedeHHA B pesyabTaTax pajo-
THl KOMaHIbIL.

Monoiapisssd KynoHs

TERCT, BMeCTO EOTOPDOI'0 HaAIC NOACTABHTE 3HaAYeHH A, BBOIIMMEIE II0JIb30-
BATETEM.

! Bo nsbesxanme myTasumel MEl cebllaeMes Ha Linux, Korga noumnrem o sape, n Ha

GNU/Linux, xorga nxmeM 060 BeeH HEPPAcTPYKTYDE ONEPaTHORHOH CHCTEMEI,
HKOTOPas NOAJEPIKHBAET IPMJIOKEHUH,

? Bwt mosxere malitm pepcum UNIX-yrnawr agna Windows ma caitrax hiitp://

unxutils.sourceforge.net mwmm hitp://gnuwind2.sourceforge.net.
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-l Tarum crnocobom BhIGENAWTCHA COBeThI, NPpedMOeHld M IpHMeda-

-, s HHUA 00OIero Xapaxrepa.
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LIS

Taxum conocobom BRIOENANTCA IpefyOpeXIeHHNA I OpefocTeperxe-

O npumepax kopa

Jra KHUTA MPU3BaHa MOMoYb BaM B pabore. [loaToMy BEI MOXKeTe HCITOIB3O-
BAThb IIPHBEJEHHEIN B Hell KoJ B coOCTBEeHHBIX IPOrpaMMax HJH B CO3LaBa-
emoii BaMu gokyMeHTAnNH. CHpalluBaTh ¥ HAC paspellieHNa HeobA3aTe b
HO, €cJIH TOJBKO BBl He cofHpaeTech BOCIPOMU3BOAHTS 3HAUYHTEIBHYIO 9aCTh
kofa. Hanpumep, He TpeOyeTcA paspellleHne, YTOOBI BKIIOYHTE B CBOO NPO-
rpaMMy HecKoabhko pparMenToB Koga 3 KEHrH. OZHaKo ZIa NPpOoJaKi HIAH
pacnpocTpaHeHHA NpHMEPOB Ha KOMMNAKT-THCKe HY)KHO MOJNYIHTE paspe-
mrerme. MoskHO Ge3 orpaHuYeAN i IIHTHPORATE KHNTY H IPAMepPHI B OTBeTAX
Ha Bonpockl. Ho 4To0bI BKIIOYRTD 3HAYHTEIbHBIE 00'EMbI KOIA B JOKYMEH-
TAmHIO 10 cOGCTBEHHOMY IPOAYKTY, HYKHO MOAYYATE paspeleHne,

IIpumepEl MoXKHO HaliTh Ha caliTe htip://www.highperfmysql.com, rre oHR
OepHoguYeck™ obHoBAAIOTeA. OgHAKO MEI HEe B COCTOAHHH 0OHOBIATE U Tec-
THPOBATE KOJ, 114 Easxgoil Bepeura MySQL.

MEI BBICOKO IEHHM, XOTd M He TpeOyeM yKa3LIBaTh, CCBIIKH H4 HANIH H3-
IaHAA. B cchliKe OOBITHO IIPHBOJATCA HASBAHHE KHHIW, NIMA ABTOpA, H3-
zarenbcTBo U ISBN, nanpumep: «High Performance MySQL: Optimization,
Backups, Replication, and More, Second Edition, by Baron Schwartz et al.»
Copyright 2008 O'Reilly Media, Inec., 9780596101718.

Ecam BBI mosnaraeTe, 4To IIAHHPYEMOE HCIOAB30BAHME KOA8 BBIXOIHUT 3a
PAMKH H3JI0MeHHOH BhIllle NHIEH3NH, Noxaayicra, ofpaTuTeck K HaM II0
agpecy permissions@oreilly.com.

HdoctynHocTtb Ha Safari

»  Ecnau Ha obnoskke Bamrell TIOOHMONH KHHUTH IIPHCYTCTBYET 3Ha
Satg[‘j yor Safari® Enabled, aro osHagaer, uTo KHHTra TOCTYIHA
B ceTeBoil 6ubnmorere Safari nagarenserea O'Reilly.
V Safari ecTh NpPeHMYIIECTBO Nepel OOBIMHBIMHA HIEKTPOHHBIMH KHHI'AMH.
9To BUPTyanbHad 6ubnnoTera, KOTOPAA MO3BOJIAET JIETKO HAXOZUTE THICA-
YW TeXHHYECKHX H3JAHUN, KOONHPOBATH IPHMEPHl NPOTPAMM, 3arpy:KaTh
OTe/bHBIE IVIABEL H OEICTPO [0y YATE TOYHYIO H AKTYa/IbHYI0 HHGOpMA IO,
Bubtnuorexa GecinarHa U pacnoyo:kKeHa no agpecy itip://safari.oreilly.com.
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Kak ¢ Hamu cBA3arTbCa

Bonpocs 1 3aaMeuaHHA T0 MOBOAY 3TOH KHUTH OTOPABIANTE B U3AATENh-
CTRO:

O'Reilly Media, Inec.

1005 Gravenstein Highway North

Sebastopol, CA 95472

800-998-9938 (r CIIIA nau Kanage)

707-829-0515 (Mesx LyHAPOLHEIN HIH MeCTHBI)

707-829-0104 (parc)

I ng aToft KHATH ecTh Beb-cTpaHnIla, Ha KOTOPOil BEIKJIAABIBAIOTCS CITHCKH
3AMeUeHHBIX OINMOGOK, MPUMepEl H PA3HOTO poga JOMOTHHTEILHAA HHQOP-
Manusa. AJpec cTPaHHIIE:

hitp://www.oreilly.com/catalog/9780596101718/

SamedyaHHA H BOOPOCHl TEXHHYECKOTO XapakTepa clelyeT OTHPaBJIATH II0
agpecy:
bookguestions@oreilly.com

MomomHUTEIBHYE HWHOOPMAIHIO 0 HAINKMX KHHTAX, KOH(MEpPeHIHIX, pe-
cypeHsIx reATpax 1 o ceru O'Reilly Network moxxmo HaiiTe Ha caiiTe:

hitp://www.orcitiycom

BbI Tarse MoJKeTe CBA3AThHCA ¢ aBTOpaMi HanpAMyo. Biaor BapoHa Haxo-
OUTCA TI0 agpecy hiip://www.xaprb.com.

Ilerp u Bagum BeayT ABa 6/Iora: JAaBHO H3BECTHEHIN W MOMYIMAPHBIN hitp.//
www. mysqlperformanceblog.com u 6onee HoBRIIT kit p//www.webscalingblog.
com. Caiir ux womnanu#, Percona, HaXoAHTesS To ajpecy htip://www.
percond.com.

CaiiTt xoMnannn ApbeHa, OpenQuery, HAXOAUTCA IO agpecy hitp://open-
query.com.au. ¥ ApbeHa Takxe ecTh 6110r hitp://arjen-lentz.livejournal.com
o THuHEIH cafit Atip://lentz.com.au.

BnaronapHocm KO BTOPOMY U30aHUNIO

Paspaborunk cucremsl Sphinx Angpeil Axcexnos (Andrew Aksvenov) Hamu-
cax npuno:xkenne C «Henoarzosanne Sphinx copmectro ¢ MySQL». Mei cTa-
BHM eT0 Ha MepBoe MecTO B MepeuHe SaarofapHocTel 3a aKTHBHOE yYacTHe
B 00Cy it IeHAAX.

B mporjecce HAMHMCAHUA 3TOH KHHUTH MBI NOJVUYILIN DeCHEHHVIO IOMOIIB OT
MHorux mwogeil. HeBo3MoxtHO NMepeyHeNHTh BCeX, KTO HAM TIOMOTAJ, — Mbl
MOMHBI TTO8TaroAapuTh Bee coobitecTso MySQL B kaykaoro coTpyIHHuKa
roMmanu MySQL AB. OgHako BOT COMCOK JIIogel, BHeCINUX Henocpei-
CTBEHHBII BE.I84 B CO3JaHHUE HACTOAIIETC H3JaH A (]'IpOC}IM H3BHHHTDL, €C./TH
MBI Koro-To nponycraan): Toduac Acmayug (Tobias Asplund), Mrops Ba-
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taen (Igor Babaev), [Tackans Bopruao (Pascal Borghino), Ponanm BoyMan
(Roland Bouman), Poraasg Bpandgopr (Ronald Bradford), Mapk Kaanaran
(Mark Callaghan), T:xepemu Koya (Jeremy Cole), Bpurr Kpoydopn (Britt
Crawford) m mpoekt HiveDB Project, Bacmas Jumos (Vasil Dimov), Xappu-
cor Uuck (Harrison Fisk), Wnopuan Xaac (Florian Haas), Amurpuit Ky-
roneiuit (Dmitri Joukovski) n Zmanda (BrarogapuM sa frarpaMmy, mnose-
HAOMYyo Mruoeenaslie cunMen LVM), Anan Kasurzopd (Alan Kasindorf),
1leepu Kpurnep KaGpan (Sheeri Kritzer Cabral), Mapxo Makeaa (Marko
Makela), I:xyzenne Makcua (Giuseppe Maxia), ITom Magkamdorn (Paul
McCullagh), B. KuT Mapdu (B. Keith Murphy), Huper Ilsiiter (Dhiren
Patel), Cepreii ITerpyna (Sergey Petrunia), Anexcangp Pyonx (Alexander
Rubin), Tlor Targuag (Paul Tuckfield), Xeiivknm Tyypn (Heikki Tuuri)
u Matika «Moutu» Bugennyc (Michael Widenius).

Ornenvaas 6marogapuaoers 3umn Opamy (Andy Oram) n Uzatens Kaswn
(Tsabel Kunkle), perakTopy ¥ TOMOTITHAEY pelarTopa HaMel KAHTH HA 13-
pareascrea O'Reilly, 1 Pefiuen Buaep (Rachel Wheeler), auteparypuomy
pexaxTopy. Biarogapum rakie H OCTANBHBIX COTPYLHUKOB H3IaTE/ILCTBA
O’Reilly.

Ot ba>poHa

1 xouy mobaarofapuTE CBOIO KeHy JInHH PefiHBIILT H HATTEro nca mo KJAu'd-
ke KapGon. Ecn BaM JOBOSHIOCE THCATE KHITY, TO YBePeH, Bbl 3HAeTe, KaK
BecroredHo A UM Brarogapen. A Tax:xe 6aarogapio Anana PunM-Kaydmana
(Alan Rimm-Kaufman) u esoux wonner us komoannu Rimm-Kaufman
Group 2a ux moagepAacky 1 obogpenne B xoje 2Toro npoerra. Cnacubdo Ierpy,
BM}IMY " Apbeﬂy 28 TO, MTO OHH JAJH MHE BO3MOMAHOCTE peaMII30EaTk CBOK
meury. 1 coacubo Ikepemn u JepeKy, KOTOpEIC IIPOJIOMKIIN HAM Iy TE.

Ot lNeTpa

1 rogamy zsaHEMaJNCA CO3JaHHEM IIpe3eHTAllHil, odydeHMeM M KOHCYJIBTH-
pOBaH¥eM IO BOIPOocAM IPON3BOSHUTENLHOCTH U MaciuTabuposanua MySQL
I BCeTAa XOTell HMeTh BoNée NMMPORYI0 AYTHTOPHIO, TOSTOMY GBLT 0YeHR
B3BOJTHOBAH, KOTJIA JHAH OpaM NpelJosRuad MHe TopadoTarTh Hal sToll KHU-
roii. [lo sroro MHe He NIPHXO0JHJIOCE IIHCATE KHHD, D0TOMY f He DBLI I'0TOB
K TOMY, CKOJIBKO BpEMeHH I YCHIMIl Ha 2To noTpedyerca. CHadaaa MBI co-
dupaJHCch JHINE OOHOBHTE I[IepBOe M3TAHWNE ¢ YUeTOM NOCJeIHNX BepcHii
MySQL, Ho oka3anocsk, 9TO HAJO Jo0BABHTE TAK MHOI'0 MaTepHana, 9To OELIO0
pelleHo mepenueaTsh ITOYTH BCI0 KHUTY.

9To H3JaHNe ABIAETCA Pe3yabTaTOM VCILTHI 1esol KoMaHel [lockoasky
A OBLI OUEeHBb 3AIPYKEH PAacKpyTKoH Hamiell ¢ BaguMoM KOHCYIBTAILHOHHOL
KoMTAaHHT Percona, a AHTTHICKAL I1A MEHA He pOTHOH ASBIK, TO ¥ BCeX
Hac OBLIH pasHble poaH. S NpeAJosKHI MJIaH H TeXHHYECKOe COIepiKaHHe,
8 34TeM IO Mepe HAIllMCAHKMS KHHMI'U 3aHHMAJCHA NepecMOTpPpOM K pacliupe-
HHeM MaTepnana. Kormga K MpoexTy mpHcoelmHNIcH ApbeH (CoiBmmmil py-
KOBOJHTENb TPYIIBI MOICOTOBKA JoKyMeHTannu MySQL), MBI IpHCTYIIH-
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JHA K peaJTH3aIIHA ILIaHa. ,IIG.?IO ,I[eﬁCTBHTe.T[]JHO B3AKPYTHJIO0CE, KO8 K HaM
NpHCOeIHHHICH BB‘pOH, RUTOPBIH croco0el IHCarL BEICOKOKAYECTEeHHELIN
TekeT ¢ OeleHoH CKOpocTho. Bagum oxasas OrpoMHYR DOMOLUE B TIHATE/IE"
HOII npoBepke mHexogaoro koga MySQL, a raksike B HOZTOTOBKE 3TAJTOHHBIX
TECTOB M NPOBEIEHHN APYTHX HCCAeI0BaAHKN.

ITo Mepe paboTel Haag KHHATOH MBI o6HApYKHUBAJH Bee Ooabllle U GOJIBIIE
obamacrell, KOTOphle XOTeaH paccMOoTpeTh Oosee neTanbHo. MHorue Temsl,
HATIpHMep DEILTHKAINA, ONTHMH3AINA 3allPOCOB, ApXHTeKTypa InnoDB
H IpOeHTHPOBAHIEe, BIOIHE 3ACAYHKHBAIOT OTHEIBHBIX KHUT, TI02TOMY HAM
OPHXOIHI0CHh B KAKOH-TO MOMEHT O0CTAHABMHBATEHCH, OCTABJIAA YACTh Ma-
TEpHAJA A1 BO3SMOMKHOTC CAEIYIOIIEro H3JaHHA WA AJA Hamux GI0ToR,
Ope3eHTALHE U cTaTe.

MBI TONYyYHIH HeONeHIMYIO TIOMOM[EL OT HAINHX PelleH3eHTOR, ARIAIOIIR-
cA OJHHMH M3 BeAyIIHX skeneprToB 1o MySQL B MUpe, Kak B cocTaBe, TaK
n e MySQL AB. B ux uucao sxogur cozgarens MySQL Maiikn Bugenu-
yc, asTop InnoDB Xefikkn Tyypn, pyKoBOZHTEN: TPYIINEL Pa3paboTUHKOB
onrumnAzatopa MySQL Urops Badaer 1 MHOTrHe JpyTHe.

1 raksie xouy modaarogapuTe cBow skeny Haro 3alinesy u cBoux gereld
Banwo n Hajgesxiy 3a T0o, 4To OHH ¢ IOHHMdHMEM OTHECJHCh K HEOOXOAHMO-
CTH 3aHHMATHCA KHUTOI, H3-38 Yero MOpol A He MOT YAeIHTh UM JOCTATOYHO
BpeMmeHu. S Takie 61arogapeH COTPYTHMEAM KOoMOAHNE Percona, KOTOpEIe
MOIMEHATH MeHA, oTaa A Hedesas Ad paboThl HAX Py KOTHCBI0. OTHeTbHOE
crmacubo xoueres ckazars 2H1u Opamy u uagareascTBy O'Reilly sa To, uto
H2JaHNe HAKOHEI YBH/eJ0 CBeT.

Ot Bagpuma

A xouy mobaarogapuTe llerpa, BAOXHOBHEBIIEro MEHA NOTPYIHUTHCA HAJ
3Toll KHATOH, B3poHa, ceirpaBillero Ba:XHYIO pojib B TOM, UTO OHa Oblja Ha-
mHcaHa, I ApbeHa, paboTarTe ¢ KOTOPEIM OBLTO o4eHb Becewo. Cmacubo Tax-
e HamIEMY pefaxTopy HAH OpaMy, TPOABHBINEMY H3pAJHOe TepHeHHe
0 OTHOTIIeA IO K HaM, KoMaRae MySQL., coagaBiteii mpexpacHBIH IPOIYET,
H HAlIAM EJHeHTaM, 6/,1arogapd KOTOPEIM ¥V MeHA I0ABHIACE BOZMOMKHOCTE
xopomo pasodbparsca B MySQL. 1 Hakonen, ocobana baarogapHocTs Moel
skeHe Banepun u HamnMm ceiHOoBbAM Mupocaasy u Tumypy, KoTopble Bcerga
OOATepsKABANY MeHA H ITOMOTAMH JBUTATRCA BIEPel.

OT1 ApbeHa

1 xouy mobaaroZapHT: DHOH 34 €U0 MYIPOCTh, PYKOBOJICTEO H TepIeHHE.
Cnacuio Bapoﬂy 34 TO, 9TO OH 3aNPRITHYI B TToe3] BTOPOTO H3TAHHA, KOT A
ror yae Habupaa xon, MMerpy u Bagumy aa 6a3ory0 WHpopManHIo H Tec-
rapopanne. Cnacnbo tarxe [[sxepemn u /lepery za HanucaHue IepBOTo H3-
daHAA.

Xouy mo6marogjapuThs BCeX MONX OBIBIIIHX KOJLTEr (H HEIHeIIHAX Apy3eil) ua
MySQL AB, roe a moayduna 00bIIVIO YACTH BHAHHI HA 8Ty TEMY; B JaHHOM
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KOHTeKeTe 0c0G0 X09y YIOMAHYTH MOHTH!, KOTOPOTO MPOTOMAKAKD CUATATD
oroom MySQL aaxie HecMOTPA HA TO, 4TO €0 KOMIIAHUA TENeph ABJAALTCHA
gacTeio Sun Microsystems, Takse A xouy BripasuTes 0/1arogapHOCTE BCEM
OCTAJBHEIM y4acTHHEaM rrobasasHoro coobmiecrsa MySQL.

W namocnemok, 6marogapio ceoio gous ®Pefy, KoTopas Ha STOM HTaTe CBO-
efl ToHOl JKH3HH ellle He HHTepecyeTcs Bellbio nol HasBanmem MySQL. Maa
HEeKOTOPBIX JIIOJel HeBelleHHe ABJIACTCA HACTOAIUM OJIAKEHCTBOM, M OHH
[MOKAa3BIBAIOT HAM, UTO ABJAeTCA AeliCTBUTENBHO BAMKHBIM B HallleM MHpe.
Ins ocTaIbHBIX JKEe TA KHITA MOMET 0KA3ATHeA MOJe3HEIM JOTOMHEHHEM
Ha EHGEHON nonke, W He aabeiBaiiTe Ipo CBOK JKHAH.

BnarogapHOCTH K NepBOMy U3QAHUIO

[NosBneHAe KHAUT, HOLOOHBIX 3TOi, He 00xXoxuTCA (€3 VIACTHA JeCATKOB JII0-
meii. Bea X TOMOITTH H3AHTE, KOTOPOE BRI Iep/KHATE B PYKAX, OBLIO OBI, CKO-
pee BceTo, Kydeil 3alTHCOK, MPILJIEILTEHHEIX K HATITAM MOHHTOopaM. B Hacro-
AMEM pasiele Mbl XOTHM CKa38Th TEILTbIE CI0BaA 0 TeX JIJAX, KOTOPhIe HAM
IOMOI'aJIH,

ME&r He MOrIH BBI 3AKOHUYHTE 3TOT IIpoeKT 6e3 MOCTOAHHBIX HpOCBﬁ, moaTant-
KHBaAHHA H NOTAEPKH €O CTOPOHBI HAIMIETO peJaKTOoDa 3H,Z[H OPB.M{L Ecnn
HYHO Ha3BaTh € IHHCTBCHHOI'O Ye/JIOBeKd, B maubonenieii crTemenH orBeT-
CTBEeHHOI'O 24 TO, UTO EEBI JepHHATe 8TV KHHUI'Y B PYKaX, TO 3TO BH,:‘.IH. Mu1 ,Eefl'
CTBHTE/IBHO LIeHHM e eHele/ IbHbIE IIPIANPYHERIE COBEIIANNIA C HHDM.

Opuaro Duau He oxunok. B uagarenberee O'Reilly eets ente muoro micgeti,
KOTOpble NPHHHMAMH y4YacTHe B [PeBpallleHHH HALIHX 3aMeTOK B KHHIY,
KOTOPYIO BaM TaK XOUeTcdA MpoYHuTaTh. MBI TakiKe XOTHM HobiarofapHThb
JIofieli, 3aHMMABIIHXCA OPOH3BOLCTEOM, MILTIOCTPHUPOBAHEEM H MApPKeTHH-
rom. U, roHeuHo, cnacudo Tumy O'Peiinn 23a ero mocToAHEY0 23a6oTy o cos-
TAHAH TPeEpPACHOH JOKYMEHTAITHH AAA MONYIAPHBIX TPOTPAMMHEIX MPO-
AYETOB ¢ OTEPLITHIM KOZOM.

HaxroHell, MEI 06a XOTHM cKasaTh GONBINOe CHACHH0 HAIITHM pEreH3eHTaM,
KOTOpPBIE COTWIACHJNCE MPOCMATPHBATE YEPHOBHKH 3TOH HHUTH M paccEa-
3bIBAJIA HAM O TOM, YTO Mbl AeJ4/JH HenopapuabHO. OHH NOTPATHJHA YACThH
ceoero ornycka B 2003 rogy Ha unpocMoTp HauepHO OT(OPMATHPOBAHHBIX
BepCHIil 5TOro TeKCTA, MOJHOIO ONEYaTOK, BEOSAINUX B 3abiy:HAeHNEe BbI-
paskeHHI H OTKPOBEHHBIX MaTeMaTHYecKux oimnbok. He BrIgenaa HUKOTO
B OTIENLHOCTH, MBI BRIpaskaeM Baarofaptocts Bpaitany «Krows Anxepy
(Brian «Krows Aker), Mapry «JDBCs» Mareiocy (Mark «JDBC» Matthews),
Ixepemu «the other Jeremy» Koyny (Jeremy «the other Jeremys Cole),
Maiixy «VBMySQL.com» Xnunaesepy (Mike «VBMySQL.com» Hillyer), Peii-
mouay «Rainman» e Po (Raymond «Rainmans De Roo), Ixedpppu «Re-

1 Hmeerca » puay Yand Mafiea Bugennye (Ulf Michael Wideniug) — ocnopmoit
aBTop opATMHEANMREON Bepcum CVB MySQL 1 ocHoBaTens KoMoanum MySQL
AB. - ITpuam. ped.
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gex Master» ®pumay (Jeffrey «Regex Master» Friedl), :keticony [lexaaHy
(Jason DeHaan), [eny Heacony (Dan Nelson), Crapy «UNIX Wiz Ppugay
(Steve «UNIX Wiz» Friedl) u Kacun «UNIX Girls Tpamnao (Kasia «UNIX
Girl» Trapszo).

Ot xxepemn

#1 ¢HOBa X0Uy mOSIATOAAPHATE DHIM, COIVIACHBIIETOCHA B3ATHCA 34 STOT Npo-
eKT ¥ HeM3MeHHO NoAfep:EHBakiierc Hac. [Tomomir [lepera ObLIa cyIle-
CTBEHHOH B TIpollgcce MOATOTOBKH mociaegHAX 20-30% KHHUTH, HHadye 6BI
MBI He YAOKIIHCE B OTReTeHHEIe cpokH. CracuGo eMy 3a cornacie NpaHATh
YYaCTHE B IIPOEKTe HA ero IoafaHell crajiun, paboTy Hal pasienoM, MOCBS-
meHHbIM nogaepyeke XML, gecaroii rasoil, npuinoienuem C U gpyrumu
YaCTAMHM KHHUIH.

A Tarsxe Xouy mobIaroZApATE CBOHX PoAHTeNel 3a TO, UTO OHH MHOT'O JeT
Ha3a [l MoJIapiau MHe Mol meppbiii KoMmusiorep Commodore 64, OHE He TOIB-
KO TeplieJln NepBble AeCATE J1eT, [IPeBPaTHUBIIHNXCHA B IO H3HeHHBIH KOM-
ObIOTEPHBIH haKaTH3M, HO M OBICTPO CTAMH MOMOMIHUKAMH B MOHX HeIpe-
KpamaroliiAxce TTOACKAX HOBBIX BSHAHWH.

Kpome Toro, a xouy nobiarogapiuTe rpyny Jaied, oT padoTel ¢ KOTOPbIMHI
o BepboBke npuBeps;xkeHnes MySQL Ha Yahoo! A moavdana yaosoabcTBHE 110~
crexHme Heckoapko JdeT. ixeddpn Ppugn n Peii TongBeprep BLoxHOBIA-
JIA U MOMOTAJIN MHe Ha NEPBBIX aTamax sToro npeanpuatud. Crus Moppue,
HMexetive Xapeu 1 Cepreit Konwiuer y4acTBOBAIH B MOHX IIOCTOAHHBIX dKC-
nepumenTax ¢ cepsepamu MySQL ma Yahoo! Finance, gaxe xorma sro or-
BIEKAJO MX OT BAKHOH pﬂﬁDThI. Tak:xe 6.7'[8.1‘0;{&1)]0 DecUHCIeHHOe MHOMEe-
CTEO IPYTUX HoJb3oBareneii Yahoo!, TOMOTABININX MHe HAXOIUTL HHTEpec-
HEle 3aady 0 pemennd, oTHocAmMueca ¥ MySQL. 1, uTo akHee BceTo, cIIa-
cubo UM 3a Bepy B MeHA, Oinarogapa koropoid MySQL erana oguoii H3 caMBIX
BajKHBEIX H 3aMeTHBIX uacTeil 6usHeca Yahoo!,

Apmam T'ynman, HagaTelb U BIajenen Linux Magazine, moMor MHe HAYATh
MHCATH JJIA TeXHHYeCcKoH ayaIHuTOpHH, ony0IHK0BAB MOH cTaThkl mo MySQL
B 2001 roay. OH gasKe caM He IIOHHMAET, CHOJAL MHOIOMY HaydH/J MeHA
B IL1aHEe pPeldaKTHPOBAaHHA H H3AaTe/JbBCKOI'O OeJia. HMEHHO OH BAVXHOEH.J
MeHsA He CEOPAYMBATE C 3TOT0 MYTH U IPOJOIHATh BECTH eXHeMeCAUHYIO KO-
JOHEY B ypHate. Cnacubo, Agam.

Cnacubo MosTH u HAsBuay 3a pacnpocrpaHedHue MySQL B mupe. H paz yx
A saropopua o Kommannn MySQL AB, cmacubo BceM IpOYNM 3aMeYaTelb-
HBIM JOAAM, BIOXHOBAABIIMM MeHA Ha HamucaHme sToil kHHrn: Keppi,
Jlapu, IIxco, Mapreny, Bpatiany, IMoay, Txepevu, Mapry, Xappacony, Mar-
Ty 1 Beell ocTasibHON KoManIe.

HaROHeL[, criacHbo BeeM YHTATEIAM MoeTo OIora sa e eTHeEHOe He@op'
MansHoe ofmenne o MySQL n o6eyieHNe APYIHX TeXHHYECKHX BOIIPOCOR.
W enacuéo I'yu Crsaj.
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Ot lepeka

Kau u [[hxepemu, st 1o/Ked no6aarolapuTh CBOIO CEMbIO, B OCHOBHOM II0 TEM
JK€ caMBIM MpHYHHAM. JI X049y BEIpa3uT: GJIarcqapHOoCTh CBOHM POLHTEIAM
3a X MOCTOAHHOE CTHMYJIHPOBAHHE MeHd K HAaOHcaHHK KHurm. Mou Oa-
OVIIEa I JeIVINKA CHAGKHIH MeHd JeHBraMH HA IOKYIIKY MOEro IIepBOTO
rommbioTepa Commodore VIC-20.

71 He MOr'y IIOJHOCTLIO BEIPA3HTE CBOIO OMIAT0JapHOCTE [[:kepeMy 2a To, UTO
OH TMPHIJIACIT MeHA IS coBMecTHOIH paboThl Ham »Toli KHHroil. DTo mpe-
KPACHEIH ONBIT, I A4 OBLI OB PAJ CHOBA ITOPabOTaTh ¢ HIM.

Ocoboe caacubo Peiimonay e Po (Raymond De Roo), Bpaiiany Boasremy-
ty (Brian Wohlgemuth), [lspuxy Hanadpamuecko (David Calafrancesco),
Tepe Hotu (Tera Doty), e Pyduny (Jay Rubin), Bunny Karnary (Bill
Catlan), Buronn Xoyey (Anthony Howe), Mapry O'Huxy (Mark O’Neal),
Maxopmswy Montromepu (George Montgomery), Ilsxopamy Bapbepy (George
Barber) u mHOMeCTBY APYIHX JIIOell, KOTOPblE TEPIEJHBO BHICAYIIHBA-
JIH MEH3#, CTAPAJICH MOHATH, YTO A XOUY CEARATH, LN IIPOCTO 3aCTABJIAIN
MeHA VABIOHYTHCA, KOTLAa A GoMbllle Bcero Hy:kjaacA B aToM. Bes Bac A mo
CHX TIOp TTHCAJ 651 3Ty KHUTY H IMOYTH HABEPHAKA CIATH GbI B IPOILECCE.



Apxutektypa MySQL

Apxurerrypa MySQL o4YeHE CHJIBHO OTIHYAETCS OT APXHTEKTYD ApPYIUX
cepBepoB 6a3 gaHHBIX U geidaer ary C¥Y B/l addexTnpHOl AAA OIMPOKOTO
cmeKkTpa 3amgad. MySQL He yHHUBepcaibHa, HO oflagaeT JOCTATOYHON THO-
KOCTBHIO, YTOOBI OTJIHUHO PABOTATH B OYeHb TpefoBaTeIbHBIX Cpefax, HATPH-
Mep B BeO-puaoikeHHAX. B To :xe Bpena MySQL moskeT HCHoIB30BATECA BO
BCTPOEHHBIX MPHA0KEHAAR, XPAHIJIHINAX ZAHHLIX, NPOrpaMMHOM obecre-
YeHHH HHASKCHPOBAHHA H JOCTABEH COACPMHMOIO, BRICOKOHA e HBIX CHC-
TeMaXx ¢ pe3epBHPOBAHHEM, CHCTeMAaX OllepaTHBHON 00padoTKH TpaH3aK UK
(OLTP) 1 apyrHx CHCTEMAX.

Yrobsl MarKcHMadbHO 3Gd{eKTHBHO HCIOJAb30BaTh BO3MOMEHOocTH MySQL,
HYHO [IOHHMAaTh ee YyCTPOHCTBO — 4T0o0bl padoTars ¢ Hell, a He IIPOTHB Hee.
I'ndorocte MySQL mHororpanna. Hanpumep, ee MOXHO HACTpAHBATL IJIA
B3aHMOJefCTBIA ¢ CAMBIM Pa3JIHYHBIM 08OPYIOBANHEN, OHA MO IEPSKIBAET
pasIHYHLIe THTLL TaHHBIX, OmTHaKko caMoil HeoORTUHONH H BasHoH ocobenHo-
creio MySQL saBaserca apXHTeKTYpa MNOLCHCTEM XpaHeHHs TAaHHLIX, KOTO-
pas orTiesasier 00paCoTKy 3alIpOCOE H APYrHue CEPBEPHLIE 38184 OT XPAHSHUA
o uaBiaedeHNA JaHHBIK. B MySQL 5.1 BRI maske MoiKeTe 3arpy&arh OOLCHC-
TeMBbl XpaHeHHA JAaHHBIX KaK JOIMOIHHTEJIbHbIE MOAV.IH BO BpeMA paﬁon.
Taroe pasieleHHe 3804 TO3BOIAET BAM BBIBHPATE ANA HarkAaoil TabaAL
crrocod XpaHeHHsa AaHHLIX, & TAKMe pellaTh, KakyIo NPOHABOIHTILHOCTE,
BOSMOMHOCTH H IIPpOYNe XEapPpaKTepHCTHEH EBL XOTHTE NIOJMTYYHTE.

B aroii TiaBe IpeACTABIEHO BHICOKOYPOBHEBOE OMHCAHHE APXHTEKTYPHI
cepsepa MySQL, paccMoTpeHBI OCHOBHEIE PASMHYNA MOACHCTEM XpaHeHHA
H 00BACHEHO, II0UYeMY BajAHEBl 9TH pasandud, MeI DpTannce 00bACHHTE ap-
xuTekTypy MySQL Ha KOHKPETHBHIX HPHMEpax, cTAPasch HOKA HE CHJIBHO
BAABATBCA B ZeTaJH. JTOT 0030p 6YIET IToJIe3eH KaK IJA HOBHYKOE B 0bcay-
JKUBAHOH CEpBEpOB a3 JAHHBIX, TAK W AJA UHTATENEH, HMEWIHX CEphes-
HEIH OTIBIT pAGOTH ¢ APVTHME AHATOTAYHEIMH CHCTEMAMH.
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Jlornueckas apxurektypa MySQL

1A Toro 4To6Rl MOHATE IPHHIANIEI GYHKITHOHHPOBAHUSA cepBepa, HeoGxo-
ANMO WMEThH HpEIcTABIEHHE 0 COBMecTHOI padoTe pA3MHYHBIX KOMIIOHEH-
ToB MySQL. Ha puc. 1.1 noxkazaua joruueckas apxutrekrypa MySQL.

Ha caMoMm BepxXHeM YpoOBHE cOZEpsKATCS CIYIKOBI, KOTOpBIe HE SBIAIOTCS
VHUEATBHBIME And MySQL. 9t cay:k0el HeoOX0AUMEI GOJLIIUHCTRY ce-
TEBbIX KJIHEHT-CePBEPHBIX HHCTPYMEHTOB H CEPBEPOB: OHH 00eCHEeYHBAIOT
IOZAEPIKKY COeIMHeHNH, HAeHTH(MHKAHNIO, 630IacHOCTh U T. II.

KNWeHTh!

b4y dy

O6patoTka coegnHeHNi/MOTOKOB

v v

Kaw CUHTAKEMHECKMIt
3anpocos R aHanuaarop
OnTuMnzaTop I

slulsluls

MoacucTemsl KpaHeHusA

Puec. 1.1. JIvzuueckas apxumerxmypa cepeepa MySQL

Bropoii ypoBeHb npeicTaBiiAeT ropasio 0oJbIIHE HHTEpeC, 31eCh COCPeJo-
TOUYEHA BHAYHTEALHAI YacTh naHTeAeKkTa MySQL: cnaraxcnyecknii aganus
3aIIpOCOB, ONTHMH3ANNA, KAIIHPOBaHNE M BCE BCTPOeHHBIE PYHKIUM (HA-
npuMep, GyHEKIHA paboThL ¢ JaTaMi 1 BpeMeHeM, MareMarH4ecKne pyHK-
nuH, mudgpoesanne). Ha aToM ypoBHe peanusyercd J00asa HE3ABHCHMAA OT
MOZCUCTEMEI XPAaHEHNUA A8 HHBIX PYHKIHOHAIBHOCTE, HANPIMEP XPaHUMbIe
IPOLEeAYPhI, TPHITEPHI I IPEACTaBAEHHA.

Tperuit ypoBeHb COIEPIKHUT IIOACHCTEMBI XpaHeHHA JaHHBIX. OHHM oTBeUa-
IOT 34 COXpaHeHHEe 1 M3BJIEUeHHE BCeX NAaHHBIX, XpaHuMbIX B MySQL. Ilo-
ZobHo pasnuuHbIM dalinopeiM cucTeMaM GNU/Linux, kaxgasa mogcucTeMa
XpaHeHHUs TAHHBIX HMeeT CBOH cHJILHBIe H cialiie cTopoHtl CepBep Baau-
MOJeHCTBYeT ¢ HUMH ¢ noMon(sio APl (mHTephelica MpUKIaTHOTO IIPOrpam-
MHPOBAHUA) nodcucmemvl XpaHeHua dauHblx. DTOT HHTepdeiic CKPLIBAET
pasnnuusa Me Iy MoJAcHCTeMaMM XpAHeHWA TAHHEIX U JedaeT HX IOUTH
Tpo3padHBEIMI Ha YpPoRHe 3anmpocoB. KpoMme Toro, TaHHBIN HHTepdetic comep-
JKHT Hapy LeCATKOB HH3K0YPOBHeBhIX (DYHKIHIT, BEIDONHAKIIUX olepal i
THIIA «HAYATL TPAH3AKIHIO» HJIH «H3BJIeYEL CTPOKY ¢ TAKHM IIepPBHYHLIM
rarouomMs. [logcrcTeMbl XpaHeHUS He TIPON3BOAAT CHHTAKCHYECK U aHANN3
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Koma SQL! H He BBAHMOCHCTBYIOT APYT ¢ APYTOM, OHH MPOCTO OTBEIATOT HA
HUCXOAAINNE OT cepBepa 3allpockl,

anaBneHwe coeANHEeHHUAMMWM U GesonacHocTb

HJ’I.H KX I0ro KJHEHTCKONe cOoeMHEHHA BLIgeasdeTcHA OT,[I;CJ'IIJH]:II:'I IMOTOK
BHYTpPH IIpOoLigcca cepBepa. BQHPOCBI oo JTaHHOMY COeJHHeHH IO HCIIOJHAKT-
CidA E Ipefejiax aToroe nmoTokKa, KOTOprfI, B CEOIO OvUepelb, EBINOJIHACTCA O~
HHM AZPOM HIAHW IPOMeccOopOM. CepBep E3MUApyeT NOTOKI, TAK Y9TO HX He
HYHO CO3TABATHE HIIH YHHUTOKATE AT1A Ka J0T0 HOBOI'O COE,E[HHEHHHQ.

Korma kyiHeHTHI (DPHJI0MKEHHA) IIOAKAIYaITC E cepeepy MySQL, cepeep
DO KEeH UX HAeHTHQUOUPOBRaTh. MAeH TR HKANNA OCHOBEIBASTCS HA HMEHH
OJIb30BATENHA, aJpece XOCTa, ¢ KOTOPOro NPOHCXOLUT coelHHeHNe, H mapo-
ne. Tarke Mo:kHO HCOOIR30OBATE cepTHhmEaTH X.500 npH coefuHeANN IO
mpoTokomy Secure Sockets Layer (SSL). Tlocne Toro ®Kak KIHeHT MOTKJIIO-
YHJICH, A Ka)XJIOoro 3allpoca CepBep NpOoBepAeT HAMHYHEe HeoOXOAMMBIX
OpHBHJErHI (HalpHMep, paspelleHo JIH KJAHeHTY HCIOJIbL30BATh KOMAHILY
SELECT mpuMeHnTeasHo K Tabamune Country 6asel gaHsEBIX world). Bompocsr,
CBA3AHHBIE ¢ 5E30MACHOCTHIO, MBI JeTANbLHO 08cy UM B r1ase 12.

OnTMMn3auna v BbiNnonHeHUue

MySQL ocyIllecTBIAET CHHTAKCHUYECKHI pasbop 3ANpoOCcoB AJd CO3TAHUA
BHYTpeHHEeI cTPYKTYPHI (IepeBa pazGopa), 4 3aTeM BEINOMHAET PAX, OTTTHMIU-
ganuil, B HX 4YHCIO BXOIAT NepelHChIBaHHE 3anpoca, ollpelelleHHe [MopsA LKa
yTeHUHA Tadnauil, BEIGOp HCHOIB3YEMBIX HHAECKCOE U T. . BLI MoXeTe IoBIH-
ATHL Ha paboTy OOTHMA3aTOpPa, BKIIOYIE B 3aPOC CHEIIHAILHEIE KJIIOUeBEIE
caoBa-mogcraskl (hints). Takske cymecTBYeT BOBMOKHOCTD MOMPOCHTE CEp-
Bep OOBACHUTH PA3THYHBIE ACHEKTHI OMTHMHASATHH. DTO MO3BOJUT BAM TI0-
HATH, KAKHE PEINeH HA MPHHANAET CePBep, H JACT OTIPABHY IO TOYKY IJd H3-
MEeHeHHd 3aMPOCOB, CXeM H HACTPOEK ¢ LB JOCTHHEeHAA MaKCHMaJIbHOH
atpdhexTuBHOCTH padorel. OnTHMH3aTOR MEI 0DCYAEM B riase 4.

OH‘I‘HMF[BEI’[‘DI) He HHTepecyeTCcA TeM, B KaKOI MOACHCTEME XpPaHeHHud JdaH-
HEIX HAaXOJIHTCA Kaxxaad TaGlmna, HO IOACHCTEMA XPaHe€HHA JaHHBIX BJIH-
AeT Ha TO, KaK CepBep ONTUMH3HpveT 3zanpoc. ONTHMH3aTOp 3alpalliBa-
€T IIOJCHCTEMY XPaHCHHA JAHHBIX 0 HEKOTOPBIX €€ BO3MOMHOCTAX H CTOM-
MOCTH OITpe TeMeHHbIX onepaunﬁ, a Tar¥xe 0 CTATHCTHEE ITo codepiRalluMcsA
B Tﬁﬁ.HHHaX AAHHDIM. HﬂHpHMEp, HEEOTOPLIE MOJCHCTEMEI XPAHCHIHA TTOM-
AePiHKHBAIOT THIOLI HHACKCOB, HOTOpPLIe MOI'YT OBITE IIOME3HLIMH A5 BBI-
HNoJIHeHH A Ollpede/IeHHbIX 3allpOCcoB. 06 HHISHCHPOBAHHHA H OIITHMHIAIlHNH
cxeMm Domaee I[O)IPOSHO HAITHCEHO B Tpe’r},eﬁ iIase.

HexmouerneMm asageTcd InnoDB, rie OpomcexoINT cHHTAKCHYecKWH pazbop

oIpefe/eEAH BHEIIHEX RIoTell, MOCKOMLKY B caMoM ¢cepBepe MySQL oTa dyEE-
ITHOHAABHOCTE HE peaﬂnaoaaﬂa-

Komoasua MySQL AB naaEupyeT oTOeIUTE COeANHEHNA OT MOTOKOE B OV LyITeit
BEeDCHH CepBepa.
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IMpeskae 9eM BBITOJMHATH CHATAKCHYECKAN aHANHSZ 3ampoca, cepBep ofpa-
aeTcd K Kolly 380pOCOB, B KOTODOM MOI'YT XPAHHUTLCA TONLKO HOMAH LI
SCLECT u coorBereTBy oM He UM pe3y ibTHpyloniue Habopsl. Ecin nocrynaer
3aMpoc, HASHTHYHEIN y7ke HMeIOLIeMyCca B KJllle, CepBepy BooOIe He HYKHO
BBITIOMIHATD AHAMKS, ONTHMHAIANHMIO HAK BHIMOJIHEHHE 3aI[POCa — OH MOSKeT
OpocTo OTOPABHUTE B OTBET HA 3allpoc COXPAHEHHBIH Pe3yILTHPYIOIIHH Ha-
Gop! IMoapobHoe oBeyIEAcHNEE KBI1IA 3ATIPOCOB MPEII0KEHO B pasgene « Kam
sanpocoe MySQL» rnagen 5 Ha crp. 261.

YnpaBneHne KOHKYPEHTHbIM JOCTYNOM

B nmo6oii MOMEHT MOMXeT BO3ZHHEHYTH CHTYAIHA, NPH KOTOpOH cpa’sy He-
CROJTBEHM 3aTTPOCAM TpebyeTcsa 0THOBPEMEHHO HBMEHATE IAHHEIE, B PERYITH-
TATe 4eI'c BOBHHKAET 3aJaYya yOpaBIeHUA KOHKYPeHTHBIM JocTyroM. IToka
OTMeTHM JIHIE, 4To MySQL mon:xHa pemars Ty 38184y Ha IBYX YPOBHAX!
cepBepa M MOJCHCTEMBl XpaHeHHA JaHHBIX. YHOPaBIeHHe KOHKYPEHTHBIM
DOCTYIIOM — ODIIMpPHAA TeMa, KOTOpOoil MOCBAMNIEHO MHOTO TEOPeTHUeCKUX
HeedlemoBatnil, HO HTa KHHTA He 0 TEOPHH ¥ Aaje He o0 BHYTpeHHEM yeTpoii-
cree MySQL. IToaromy mbl IpocTo gaaumM oHz3op Tore, 4ro MySQL gemaer
¢ KOHKYPEeHTHBIMH 3allpocaMi Ha YTeHHE K 3alUCh, 4T00Hl y Bac I0ABUJIOCH
obuiee mpeacTaBiIeHHe, KOTOpoe MoTpedyeTca BaM LA MOHHMAHHA OCTAB-
mreiicA YacTH 3TOI IIaBbI.

Me1 6yeM HCIOJBZ0BATE B KAUeCTEE IPHMepa SIIHE 3JIeKTDOHHOH IMOUTEL
B cucteMe UNIX. Knaccuueckni ropmar daiina mbox odens npoct. Coob-
MIeHHs B NOYTOBOM AMHKe mbox cIeIyIOT 0THO 33 IPYIHM, ONoapanx. B pe-
3YALTATE YHTATE H AHATH3APOBATE TIOYTOREIE COOGMEHAA 09€HE JIerto. 3T0
TAK}E YIPOLIAET J0CTABKY MOYTLL: ZOCTATOYHO 108aBHUTE HOBOE coobleHne
B KoHen daiiia.

Ho uro IIpOHMCXOOHT, €CIH OABa HOponecca IbITATCA OJHOBPEeMeHHO IIOMe-
CTHTE COOG]I(BHHH B OOHH U TOT JEHe TTOYTOBBIT HII'_I;HK? HCHD, UTO 3TO MOKET
HPHUBECTH K TOBpexAeHuo daina, eciu crpoku coobnjennii Oyayr depeqo-
BaTBCH. HpaBE[..‘leU paapaﬁoraﬂl—[b{e IIO4YTOBRIE CHCTEMElI HCIOJIb3YOT 4J1A
OpesoTBpalieHnA MoJo0HON cuTyvaunn 6;I0KHpoBKY. Eean KIHeHT OBITAeT-
¢ JOCTABRHTH coobIeHne, KOrjJa MOYTOBRI AINHE 2a6I0KHpOBaH, eMy MpH-
AeTcd ToJOEIATE, TTOKA OH He CMOKeT ¢aM YCTAHOBATE OJOKADOBKY.

Ha IIPEaKRTHE® aTa CXeMa paﬁOTaET AOCTATOMHO XOPOLI0, HO He II0LAeps1Ba-
eT KOHKYVPeHTHHBIH gocTvil. [lockodbKy B KaKIBI MOMEHT BpeMeHH TOJb-
KO OJMH MpOIlece MOMeT UBMeHATh COJep:KHMoe TTOYTOROTO AI[HKA, TaKoii
NogX0o4 BhISbIBAET l'lpOG.E[E}MbI npH paﬁo're C MOYTOBLIMHA H]ll;I’IEBMH 6OJIb]l[O'
ro ob'bemMa.

EHOKHPOBKH LITelel!:l/.?lal'lIﬂ"I(le‘l

YreHne W3 MOYTOBOTO AIITHEA 0OBIYHO He BHIRLIRAST npc—ﬁ.;r!eM. Huuero cTpari-
HOT'O, eCJIH HECEOQJ/IBKO EJHEeHTOB CUHTEIBAOT PIHC]JOpMa}J,HIO H2 OAHOI'O H TOI'D
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e TTOITOBOTO AIMHEA 0THOBpeMeHHo. Pas 0HH He BHOCAT A3MeHeHHH, HHUE-
ro miaoxoro He cayunrcea. Ho uro nporaofiger, ecan KTo-HHOYIL IOOBITAECT-
CiA YAAJNIHTDb cooﬁmeune HOMEp 25 B TOT MOMEHT, HOI'Zla IIPOIrpaMMbl OCYLIeCT-
BAAKT IIOJYYeHIIe CHOICHKAa 3JIeKTPOHHBIX ].'I:E[CEM? I"ICXO,EI; 1'.[0,?];061{01‘71 CATYa-
OHHA 3aBHCHT 0T 060TOHTEJIBCTB, HO IIpOorpaMmMa 4YTeHIA MO eT HOJYVYIHUTD II0-
BpesKACHHOE HIH HENPABHIbLHOE TPeACTABMCHNE 0 COTEPIRIMOM MOYTOROTO
ANTHEA. HD.BTOM],}' 1A GEBDI[BCHDCTH LAiHe CUHTBIBAHHE 13 IIOYUTOBOIO AMIH-
Ka Tpedyer crellHaibHbIX IPeA0CTOPOKHOCTeI.

Ecnn paceMATpHBATE TTOYTOBBIH ANTHE KAK TAGIHIY Ga3bI JAHHBIX, 4 KaM-
moe TI0YTOROE cooOINeHHe — KAK CTPOKY, Jerko YBHAETh, 9TO B 2TOM KOHTEE-
CTe coXpaHAeTcA Ta e caMmad npobaema. Bo MHOrMHX 0THOIIEHHAX MOYTO-
BBIH AIHEK ABJAETCA IIPOCTO NIPUMHATHBHON Tadnuuell 6a351 gagAbIX. Mogn-
(pUKAINA CTPOK B TaKoll faze 0YeHDL MOX0XKA HA VIANEHHE HMJIH H3MeHeHHe
coflep:xaHUA coolIeH il B daliie TOUTOROTO ANTHEA.

Pemenne aroil Kaaccuyeckoll npob/ieMbl YIPABJISHHA COBMECTHBEIM IOCTY-
[IOM JTOBOJIBHO mpocToe. B cHcTeMax, KOTOpPEIe HMEIOT A0 ¢ COBMECTHBIM
OOCTYIIOM HA UTeHWe/3AIINCH, OOBIUHO PealnayeTca HaGop BIOKHPOBOE, Je-
JNANAXCA HA JBA THIA. ITH SJI0KHPOBKH OORIYHO HASLIBAIOT Pa3deaac MblLMi
ONOKUPOGKAMU H MOHORONGHLIME OAOKUPOGHAMUL WIH OA0KUPOSKAMY Hme-
HUdA A 0JOKUPOBKAMU FARUCH,

Ecnn He BEaBaTECA B IOAPOOHOCTH, AAHHYIO KOHIEMNIIHIO MOXHO OMHCATH
caexyioniuM o6paszomM. BAOKHPOBKM YTEHHs pecypea ABIAIOTCS pasieasae-
MBIMH HJIH B3AHMHO He BI0KHPYOIMUMHE; JTI060€ KOJIHYeCTBO KIHEHTOR MO-
JK€eT IIPCHZBOJHTE CUHTEIBAHHE H3 pecypca B O4HO 1 TO K€ BpeMiA, He BAHAA
IpYT Ha gpyra. BIoKHpoOBKH 3a0HCH, HA000POT, ABJIAIOTCA MOHOIIOIbHEIMIH.
MHbIMH cTOBAMH, OHH HCK.JIOYAI0T BO3MOMKHOCTh VCTAHOBKH OJMOKHPOBKH
YTeHHA H IPYTHX GIOKMPOROK SATIHCH, TIOCKOJBKY €IHHCTBeHHON Hesomnac-
HOH MOMHUTHEKOH ABJAAETCA HAJMHYIHE TOJBKC OJHOIC KJIHEHTa, OCYIIIecTBIA-
FOIIEr0 3ANHUch B JaHHBIA MOMEHT BpeMeHH, I NpeloTRpalleHne BCeX olepa-
OUi YTeHHA COAep:KHIMOr0 pecypca Ha [Iepi o BEITOIHEHHA 3aNHCH,

B aripe 6a3 JaHHLIX 6MORHPOBKHA TPOHCXOJAT mocToanHo: MySQL sampe-
4T OJHOMY KJAUEHTY CHUHTBLIBATL JAHHBIC, KOILA APYroll KJIHeHT HX Us-
MeHAeT. YIpaBJIeHIE OIOKHPOBKAME OCYIIMECTBIAETCA C NCMOIb30BAHAEM
BHYTpeHHUX MeXaHH3MoB CY Bl 1 npospadyHo I KIHEeHTOB.

JdeTanbHOCTb onokn POBOK

OnHuM 13 crocob0s YCOBePIIEHCTEOBAHNA YIIPAaEIeHIA DIOKIPOBKAMH Pas-
geJlaeMoro pecvpca ABNAeTCA YVBeJIHYeHHe naﬁnpa’rermnoc:'m 5,110KHPOBOH.
BMecTo Toro 4To6nl G.I0KHPOBATE BECh Pecype, MOMKHO 3a8JJ0OKHPOBATE TOh-
KO Ty €I'0 4acCThb, B KOTOPYIO HEOGXO,ZI;HMO BHECTH HaMeHleHHA. Eme JAVUIIe 2a-
OmoxHpoRaTs AUmL MOgHGHIHpYEeMbLl (parMedT SauHeix. MuanMnzanus
obBeMa pecypCcoOB, KOTOPBIE BEI OIIOKHPYETe B KAMKABIN MOMEHT EpeMeHU, I10-
3BOJIAST BHINOMHATEL OTHOBpeMeHHbIe ONEPAILHH ¢ OGHHM H TeM Xe 00heK-
TOM, eC.TH STH ONepaliHH He KOHPIAKTYOT APYT ¢ JPYTOM.



28

Fnaga 1. Apxutektypa MySQL

HematoBa:nHAA Hp()ﬁﬂeMﬂ 3aETNYaeTCA B TOM, UTO Gﬁ‘IDRHpOBRH ﬂOTpeﬁ.:‘Iﬂ‘
0T peCypChL Bce COCTaBJAAIINNEe HX oHNepalHl — IIoJdyYeHHe GHORHDDBRHg
BbLACHEHIIS, CBOGU,EEH& J1H 6.,‘10HHPOBKEI, OCBOGUHCJIEHII@ 6»‘IORHPUBKH I TaK
Tamaee — BEISBIEAIOT cobcTBeHHEIE HaEIadHBIe PACKXOIRI. Ecam cucrema Tpa-
THT CIHIMEOM MHOIM' BPeMEeHH Ha YOpaBleHHs GJ‘IORHPOBH.&MI{ BMeCTO TOTO,
4TOBRI pPacxodoBaTh €r'0 Ha coXpaHeHHe H H3BTedyeHHe TaHHBIX, TO IIOCTpaga-
€T NPpOH3BCIHTENBHOCTE.

CrpaTerns 6J0KHPOBAHNA ABNAET o000 KOMIIPOMUCC MEHAY HAKIATHEIMI
pacxogaMmi Ha peajHsarnHio GI0KHPOBOK W 0e300aCHOCTHIO JAHHBIX, HPH-
IeM 8TOT KOMIIPOMECC OKARBIBAET 3aMETHOE BJIHSAHHE HA IPOH3BOSHTEIH
HOCTH. BOJBIIHHCTBO KOMMEDIECKHX CepBEpOoR 0a3 JAaHHBIX He NpPeJoCTAB-
JIAeT BaM GOJIBLIOrO BRIGOpA: BRI IOJYYaeTe OIOKHpPOBEM TabiHI HA YPOEB-
He CTPOKH, HEpeJKO B COUETAHHH ¢ MHOMKECTEOM CHOMHEIX CIIOCOOOR 00e-
CIIeYHUTh XOPOUIYVIO IIPOUAROIUTEIBHOCTE H3-32 BONBIIOTO KOJIHYecTRA BI0-
KHPOBOK.

Co ceoeit ctoporsl CYBJ MySQL mpexmaraer Taxoi Bribop. IlogcucTemer
XpaHeHHA TAHHBIX MOTYT DPEalH30BLIBATE COBCTBEHHEBIE ITONHUTHEH OIOKH-
POBEH M YPOBHH JeTATH3aINH OJ0KHPOBOK. YOpaBleHHe GIOKHPOBKAME
ABJIACTCH 0Y¢Hb BAMHBIM pelllieHHeM INpH NPpOeKTHPOBAHHH HNOICHCTeM Xpa-
HEeHHA AaHHBIX. PHEKCANNA JeTAIHIALNEH HA OIPEIeISHHOM YPOBHE MOMET
ZATh B PAAE C/IVIAEB JYYIIYIO IPOH3BOLHTEIbHOCTE, HO CLeAaTE 3TY HOLCHC-
TeMy MeHee NogxogAlnei xia gpyrux neneid. [Hockonsky MySQL npegiara-
eT HeCKOJABKO MMOJCHCTEM XpaHeHHA, HeT HeoOXOAHMOCTH NPHHAMATE eSHH-
CTBeHHOe pelllenue Ha Bee eayuan muanu. [Jasatlite paceMoTpuM JBe caMblie
BAJKHEIE CTPATErnH GIOKHPOBKH.

TabnuyHble GNOKUPOBKU

OcHopHoIi cTparerneii 6aornpoern B MySQL, aarouieli HauMeHLIIHe Ha-
KIaAHBIe pACKOALI, ABIAeTCA mabauvnas oaoruposka. Taxas GIokHpoOBKa
AHAJOTHYHA BbIIICONHCAHHBLIM CIOKHPOBKAM MOYTOBOI'O AMIHMKa: oHA Ojo-
rupyer Bero Tabauny. Korga KJameHT XodeT BBINOJHHTDE 3allHCh B TAO/HILY
(BeTABKY, VIaleHIie, 0OHOBJAECHNE I T. 11.), 0H 3aXBATHIBAET OJIOKMPOBKY HA
3ammeh ANA Beeil TaGauiel, Takad 6JI0KHpOBKa IIpeJOTBPAIAET Bee 0CTAND-
HEI€ ONEPAIHHA YTEeHHd H 3alTHCH. B Tor MOMEHT, KOI'I2a HHETO He MPOH3BO-
IAT 3aIHCh, J1000H KAHEHT MOKeT IIONVYHTE 6.|'IOI-CHDOBRY Ha 4TeHlie I1 oHa
He OygeT KOH(pIAUKTOBATh C APYIHMH aHAJOIHYHbIMH 6JJOKHPOBKAMH.

BrokupoBKH TaBAHI] HMEOT pasiudHble MOANGHUKANUN ANA odecledyeHnaA
BBICOKOH NpOM3BOAUTENBLHOCTH B pasHbIx curyauuax. Hampumep, Groxu-
posin Tadauist NFAD 10CAl paspellaloT HEeHOTOPBIE THIBL OTHOBPEMEHHBIX
onepauuil sanucu. Takixe GIOKHPOBKE 3anucH HMeOT BoJiee BEICOKHI HPH-
OPHTET, UeM OMOKHPOBKH YTeHUA, NO3TOMY 3aNpoc¢ GIOKHPOBKHE 3aIHUCH OY-
IeT MoMeIleH B oUepelb Nepel Vike HMEIOMIMUC 2A0pocaMi GIOKHPOBKH
qTeHHd {5.HOKHPOBKH 3aMACH MOT'YT OTOABHTATE B oUepedn 6.?IOKHPOBRH qTe-
HHS, HO OJOKMPOBKY 9TEHUA He MOTYT OTOIRHTATL OIOKADPOBKH BATTHCH).
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XoTA mOICUCTEMBI XpaHeHHAA JoHHBIX MOT'YT YIPABAATH CBOMMH COOCTBEH-
HeiMH OMokHpoBkamu, cama CVBI MySQL Takike HCIOAL3YeT LIS Pasdin -
HEIX Le/eld pasHele OIOKHPOBEH, JefcTBYIIIne Ha yposrHe Tabanuner, Ha-
LHpuMep, AAA TAKHX KomaHia, xak ALTER TABLE, cepsep upumenser taldamny-
HYIO OJI0KNPOBEY BHE 32 BHCHMOCTH OT IIOACHCTEMbl XpAHEHNA JaHHBIX.

BNOKUpPOBKU CTPOK

Hauboasiine BO3MOMHOCTH COBMECTHOr0 J0eTya (M HauGoAbIIINe HAKIA-
HEIE pPacXofbl) AAOT Baokupoeri cmpor. BiokupoBra Ha ypoBHE CTPOE Zo-
CTYNHA, Cpefy MPOYHX, B IoAchcTeMax XpaHeHNA AaHHbIX InnoDB i Falcon.
BAOKHpOBKH CTPOK pPeamuaVIOTCA TTOACHCTEeMAMH XpaHeHHA JAHHBIX, 8 He
cepBepoM (BAMVIAHHTE HA HILTIOCTPAIINIO JOTHYecKol apXxuTerTyphl). Cep-
Bep HAUEro He 3HAET 0 OMOKHPOBRAX, PEATHROBAHHEIX TIOACHCTEMON XpaHe-
HHUA JAHHBIX, H, KAK Bbl YBUINTE HIKe B 8TOH IMaBe U B OCTAIBHLIX DAs-
AeJax KHHIH, BCe IIOJCHCTEMb] XPAHEHHA JAHHBIX PeaJau3yIOT DMOKHPOBKH
[10-CBOeMY.

TpaH3akuun

Tpansakyuedl Ha2LI BACTCI amoMapHas Tpyna aanpocos SQL, 1. e. koropLie
paccMaTpHBaloTes kax edunoe yenoe, Ecin nogcucrema 6a3sl JaHABIX MOKET
BBITIOJHUTE ECKO PYIINY 3a0POCOE, OHA JEIAST 3T0, HO eclu 6ol u3 3anpo-
COB He MOMKeT OBITH BBINOJIHEH B pesyabrare c60od WK M0 KAKOH-To Apyroii
OpUYHHE, He §yJeT BRINOIHEH HA OfHH 3anpoce rpynnsl. Bee wrn Huvero.

Mano 4To B 5TOM pazfete gpaderca coenmgpuIHEIM a3 MySQL. Ecian Bel
y:Ke 2HaKOMEI ¢ TpaHzaknuaMu ACID, moxreTe cIokoilHO ITepeliTH K IIOA-
pasgeny «Tpamsarnmu B MySQL» za cTp. 34.

BaHKOBCHOE NPHACKEHHEe ABIASTCA KAACCHYLCKAM OPHMEpPOM, IOKA3EIBa-
IOI[AM, TIOUeMy HeoOXoquMEBI TpaH3aknun. [IpeacTaeeTe cefe BaHKOBCKYIO
Da2y MAHHBIX ¢ BVMA TAOMIHAIAMI: checking ®M osavings (Tekyumi wo cbepera-

TenkHWi cueTa). Irodel nepemectuTs $200 ¢ TekyIilero cueTa KIHeHTa faHKa
HAa ero cOeperaTebHEIH cUeT, BAM HY:XHO CIeJaTh, Io MeHBIIell Mepe, Tpo
mara:

1. V6eanTbcda, 4To 0CTATOK Ha TeKyieM cuere Souapine 3200,
2. Brrueers $200 ma oeTaTEA TEKYIIErD cUeTa.
3. HoGasure $200 K ocrarky chHeperaTe/IbHOIO CHETA,

Bea orepamua J0MHE HA OLITH OpraHu3oBAHA KAaK TpaH3aKIIHA, g9T06BI B cIIy-
Hae HEYIAYH Ha a1060M H3 OTHX TpeX aTallOB BCe BLINIOJIHEHHEIC paHee [MIaTH
OBLJIM OTMEHEHEI.

Bbl HAUNHAaeTe TPAH3AKIIHNIC KoMaHIoH SIART THANSACTLON, a saTem maudo k-
cHpYeTe HaMeHeHIA KoMaHaok (MWL T, 1udo oTMeHAeTe HX KoMaHIoH AL LBACK.
Taxum obpasom, woa SQL 1asa Halmell TpaH3AKIIHHE MOKET BBITVISIETD CIeIY-
OIHM 00pazom;
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START TRANBACTION;

Zig

2 SELECT b e FHOM checking WHERE cus /

3 UPCATE checking SET balarce slancs 00 WHERE er_1d = 1023327
4 JUPDATE savings SET balance = palancs = 200,00 WHERE customer_1d = 10233278,
b COMMLT;

Ho camu o ceGe Tpansaxuun — 210 emie He Bee. Yre nponazoiiger B cayuae
cbosa cepeepa 62351 [AHHEIX BO BPeM A BLINOJIHEHHS YeTBepTOol cTpoku? Kom-
€HT, BEPOATHO, TIpocTo noTepsaer $200. A ec.ru gpyToii Dpollecc CHIMET Bech
OCTATOK € TeEKYIIerd CYeTa B MOMEHT MEMAY BBINO.THEHHEM CTPOR 2 H 4?
BaHE IpeaocTaBUT KAHEATY KpeaaT pasmepom $200, gaske He sHaa o6 sToM.

TpaH3aKIHI HeZOCTATOUHO, €CJIH CHcTeMa He npoxonuT TecT ACID. A66pe-
puarypa ACID pacinmndporbiBaeTca Kak Atomicity, Consistency, Isolation
u Durability (aromapHocTh, HETPOTHROPEYABOCTE, H3OTHPOBAHHOCTE H J0.JT-
rOBEYHOETE), 9TO TECHG CBA3AHHBIE KPHTEPHH, KOTOPBIM LOAMHA COOTBET-
CTBOBATH NPAaBHJILHO QYHKIMOHHPYIOILIAA CHCTEMa TPAH3AKIHOHHOA oOpa-
BoTkm:

Amomaprnocms

Tpamsakumsa go/kHa QYHEIHOHHDPOBATL KAK €LUHAS HeJeauMas eIu-
HHuIa padoTel TaxAaM o0pazomM, YToOBl BeA TpaHsaKUuA Ovlua aHDO BRI
noJiHeHa, audo orMeHeHa. Korga TpaHsaKIMH ABIAIOTCA aTOMAPHBIMI,
He CYIIeCTBYET TAKOTO MOHATHA, KAK YACTHYHO BHIMOTHEHHASA TPAHAAK-
IMUA: Bee WITH HAULTo.

Henpomusopeutueocmb

Baza A8HHBIX TOIMHA BCelJa NepeXoJHTh M3 OJHOTO HEIIPOTHBODEeUYHEBO-
r'o COCTOAHHA B NOoC/IeVIOIIeE. B marmenm OpHMepe HEIIDOTHEOPEUHBOCTD
TApAHTHPYET, YTo cHoil Mesk TV TpeThell W YyeTBepToll ¢CTPOKAMH He MpU-
BefleT k nedesHopennio $200 e rexymiero cuera. [TocKoIBKY TpaH3AKITILA
He Oy1eT 3a(pHKCHPOBAHA, HHA 0 HO H3 H3MeHeHKI B 210l TpaH3aKI WK He
Ovaer orpaseHo B Daze JaHHBIX.

Haan uposadHHoOCmb

Peayﬂb’[‘aTBI TPpaH3aKEITHH DﬁhI‘IHO HEBHAMMBI ADYTHM TpaH3aAKITHAM,
[oKA OHA He BAKOHYEeHa, 9TO rapaHTHPYET, 9TC €CJH B HAIEM IIpHMepe
IIporpaMMa CYMMHPOBaHIA OCTAaTHOB Ha ﬁﬂHKOBCRHX CHETax Gy,ae'r Sa-
IyIOeHa MocJje TpeThell CTPOKH, HO Mepel 4eTBEPTOlH, OHA Mo-IIpe:KHEMY
yeuguaT $200 Ha Texymenm cuere. Korga Mp1 6vaeM obcy R IATE YPOBHH
H2OIALAH, BB NoliMeTe, TOYeMy MBI FOBOPHM 06bIYHO HEBUIMMEI.

LonzoseuHocme

By,myqn 3&@)HKCHPOBaHLI, BHeCEHHBI® B XO[¢€ TPaH3aKIHH HM3McHeHHA
CTAHOBATCA IIOCTOAHHBIMH. DTO O3HaYAaeT, 9YTO N3MEeHEeHHA TOJIAHBI OBITE
2aO0HuCcaHEl TAE, YTOOBT JAAHHEIE He MOTUIH GRITE TIOTePAHEI B cIyYae chosa
CHCTeMBI. HOHFOBG"—IHOCTB, OJHAKO, ABIACTCA HECKOJALEO pﬁCl’[.IIbIB‘-Lﬂ.TOﬁ
KOHIeI e, OOCEOJBKY Ha caMOoM Jefe cylnlecTByeT MHOIO prBHEﬁ.
Hexoroprle crparerun obecrieyeHNA JOJATOBEYHOCTH IIPeaoCTABAAIT Ho-
Jee CHIBHBIE TAPAHTHH 0e30IIACHOCTH, YeM IpPYrHue, ¥ HH OJHA H3 HHX
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He ABadgercH HagesmuaoH Ha 100%. Mer o6cyLuM, 4TO Ke HA CAMOM Jelie
o3HaYAET moaroBevHocT:E B MySQL B mocnemymommx riaBax, 0coOeHHO
B pazzene «Hacrpoiika BBoga-Beieoga InnoDB» riaser 6 Ha cTp. 353.

Tpausaxumuun ACID rapasTupyior, 4yto 0aHK He IIOTepsAeT BalllH JeHbrH. Bo-
oBI1le 0UeHDb CIOMKHO MJIH JasKe HEBOSMOMKHO CAeNaTh 3TO ¢ ITOMOIIBIO JIOTH-
K1 npuaokeHnsa. Utobs! obecrmeunts rapanTuu ACID, ACID-cosMecTHMBIH
cepBep 0a3 JAHHBIX JOJMEH BBHITIOJHHTD MHOMKECTBO CJOYKHBIX AeHcTBHIT,
0 KOTOPBIX BBI, BOBMOKHO, A Ke He JOTaIBIBACTECE.

Kaxk u B c/lydae NOBBIIIEHHA YPOBHA JeTANU3aIIHH OJIOKHIPOBOK, 000POTHOI
cTOpoHOI yeueHHON 6e30I1aCHOCTH ABNAETCHA TO, YTO cepBep 6a3bl JaHHBIX
JloJseH BBINONHATH fonbine paborbl. CepBep 6a3bl TAHHBIX ¢ TPAH3AKIIH-
avu ACID o6eiuHo TpebGyeT GoabINeli MOIIHOCTH IIpoleccopa, o0beMa Ia-
MSATH U THICKOBOTO MPOCTPAHCTBA, 4eM Ges HEX. Kak MBI yike VIIOMHHAIH,
aTO TOT CAMBIN cmy4daili, KOTJa apXHTEeKTYpa TMOoACHCTEeM XpaHeHNuA TaHHBIX
MySQL okasbpiBaercsa Omarom. Bel MoskeTe peminTh, TpelOyeT JH Ballle HpPH-
JIOJHEHHEe HCHONbL30BAHUA TpaH3akmwii. Eciam oHM BaM Ha caMOM Jele He
HYXHBI, MOMHO T00HTECA Gonbinell MPOM2BOTHTEIBHOCTH, BRIGPAB AJA He-
KOTOPBIX THIOE 3a0POCOB HETPAH3AKILHOHHYIO IOJCACTEMY XPaHEHHSA TaH-
HEIX. UYT00BI YCTAHOBHTE HY:KHBIH YPOBEHE 3aIUTEI §€3 WCIIOJIL30BAHMA
TpaH3aKOHIH, IpUMeHAeTcI KoMaHga L (0K TABLES, Bee B Bammux pykax.

ypOBHVI n3onaunun

HzonuposanHocTs — GoJiee CIAOMHOE NMOHATHE, YeM KajKeTcd Ha MepBBIH
parnag. Crapgapt SQL onpegenseT deThlpe YPOBHA M30MLHE ¢ KOHKpPET-
HBEIMU IPABIIAMH, VCTAHABIUBAIOIIMHE, KaKHe HaMeHeHHUA BUIHEI BHYTPH
1 BHe TpPaH3aKIIHH, & KaKkHe HeT. Bonee ausgne YPOBHH H30MATHNA 0BLITHO
AJOIIYyCKAKT GOHbmyIO CTelleHb COBMEeCTHOI'O JOCTYIIa W BbISBIBAKT MeHbIlIe
HaKJaAHBIX pacxoloB.

o~

- Ra}K}IaH OoACHCcTEMa XpaHeHW A TaHHBIX peall3yVeT YPOBHH H30Jd-
': THH HECKOJBKO MO-PA3HOMY, 11 OHH He obA3aTeIRHO COOTBETCTBYIOT
“w' 4.

TOMY, YTO BEI O:KNIAeTe, ecJdH UpHERIEAN K gpyrofi CYB]I (vmsr #He
OyZeM BIABATHCA cefiUac B H3TUITHUEe MoapobracTm). Bam crmemyeTr
03HAKOMHATHCHA C PYKOBOINCTBAMHE TI0 TEM MOACHCTEMAM XPAHEHHA
TAaHHEBIX, KOTOPEIE BE PEIIUTE HCOOIB30BATE.

(158

HaBafiTe BKparTile pacCMOTPHM YeTHIPe YPOBHS H30TAILNH!
HLAD UNCOMMLT I LD

Ha yposne usomsamuu HLAD UNCOMMLI TLD TpaHSaKUMH MOrYT BHIETH pe-
BYABTATHI He3a)HUKCHPOBAHHBIX TpaHsaknuii. Ha stom ypoBHe BRI MoO-
JKeTe CTOJKHYTBCA CO MHOYKEeCTBOM IpobiieM, ecnu He 3HaeTe abCoOMIOTHO
TOYHO, 4TO gesjaere. MenoibsyiTe aTOT YPOBEHD, EC/AHN ¥ BAC €CTh Ha TO
Beckue npauynHsl. Ha nmpaxTuke READ UNCOMMITTED memoassyeTcd penko,
MOCKOJLKY ero NMpoM3BOAUTEILHOCTL HeHAaMHOI0 BbIllle, YeM Y APYTrHX
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YpOBHET, AMEIOTHY MHOMRECTBO TTPENMyIecTB. Yrenne HesaHKCHPO-
BAHHEBIX IAHHBIX elle HABBIBAIOT 2pAsHbiM wmeHuen (dirty read).

HEAD COMMLIT TED

¥YpoBHEM H3OIANHH [0 yMoadaHuio gad doapmuucTea CY Bl (Ho He ana
MySQL!) asasaerca HLAD COMMLI TLD. OH yaoBJIeTBOPAET BBINIEHNDPUBEICH-
HOMY NPOCTOMY ONPele/JeHHI) H30IHPOBAHHOCTH: TPAHIAKIHA YBATHT
TOJBKO Te H3MeHeHHHA, KOTOphle GBI yiie 3adHKCHPOBAHBI IPYTHME
TPAH3AKIUAME K MOMEHTY e¢ HAa4Yaja, a IPOUSBeICHHALIE e10 HAMEeHeHUA
OCTAHYTCS HeBHAUMBIMHA IAA APYIHX TPAHBAKIHUH, NOKA TeKYLIAs TPaH-
sakIEA He Oyger sadurcuposana. Ha srom yposHe BosMoxxeH heHOMEH
Hesocnpouseodumozo wmenus (nonrepeatable read). Dro oszmauaer, 4To
BBI MOSKETe BRITIONTHHUTE OJHY H TY Ke KOMAHIY JBAKIH B MOMYYHTE Pas-
MHYHBIH PEsyaLTAT.

HEPEATAELE READ
Yposennb uaoasanua REFFATABLE READ perraer npofieMbl, KOTOpPLIE BOSHH-
KaroT Ha yposHe READ UNCOMMITTED., O rapaaTHpYyeT, 4T0 A100ble CTPOKH,

KOTOPBIE CUHTBIBAKOTCA B KOHTEKCTE TPAHZAKINH, DYAYT <«BBINIAAETH
TAKHMH Xe» IIDH IIOCIEJOBATEIBHLIX ONePAIHAX YTEHHS B Npege.Iax
OFZHOH W TOI JKe TPAH3AKIIHU, OTHAKO TEOPETHYeCKH HA 3TOM YDPOBHE
BOBMOMEH QeHOMeH (anmommnozo umenua (phaniom reads). Tlonpocery
roBopA, MPAHTOMHOE YTeHHe MOJKET IIPOHCXOANTE B CIAYYae, eCITH BEl BhI-
fupaeTe HEKOTOPHIH THAIA30H CTPOK, 3aTeM Ipyrad TPAH3aKLHA BCTAB-
JAeT HOBYIO CTPOKY B 3TOT AMalla30H, HOC/e 9eT'o BBl BRIOMpaeTe TOT e
IHanazoH cHobBa. B peaynbTaTe BEI YBHIUTE HOBYIO «aHTOMHYIO» CTPO-
kY. B InnoDB u Falcon mpofiema (hpaHTOMHOTO YTEHHA PETITAETCA ¢ TTOMO-
me0 MVCC (multiversion concurrency control), o geMm SyaeT pacckasano
HHKe B 2T0M IU1aBe.

REPEATABLE READ siBnisieres B MySQL yposreM H30AAMKHHE TpaH3aKMUi 1o
ymoauanuio. Ilogcrcremsl xparenna gaHHbIX InnoDB m Falcon caegyror
aromy contamenuo. O TOM KaK ero H3MeHHTE, HATHCAHO B age 6. He-
KOTOpBIe APYTHe MOJACHCTeMBl XpaHeHN A TAHHBIX MOCTYIAIOT TAE JKe, HO
BREIGOD 0CTaeTCA 38 KOHKPeTHOI nofenceTeMoii.

SERIALIZABLE

CaMbIfl BEICOKHI YpOBeHb maoaanmum, SERTALTZABLF, pemntaer mpobmemy
¢haHTOMHOIO UTeHIA, 3acTaBIAA TPAHIAKOMH BBINOJHATLECA B TAKOM
HopAfKe, YTOOE HCKIYHATE BO3MOXKHOCTE KoH(GAHETa. B 1BYX croBax,
ypoBeHB SLRIALIZABLE BackHpyeT EasKTLyI0 CTPOEY, KOTOPYIO TPaH3aK-
unA aaTaer. Ha aroM ypoBHe MoOeT BOSBHHKATE MHOKECTBO 38 JepiHek
H KGHQIEKTOB 1pH OokupoBrax. Ha npakruke JaHHBIH YyPOBEHE H30-
MALAH OPAMEHACTCA JOCTATOUHO PeJKo, HO IMOTPeOHOCTH BAIIErO HpH-
JOoHeHHA MOT'YT 3ACTABHTE BAC HCIICJIB30EATE €I'0, COTVIACHBIINCE C MeHB-
miel eTeneHbIo COBMECTHOTO JAOCTVIIA B NOJB3Y cTabHILHOCTH AOHHBIX.

B Tatu, 1.1 npuBeleHa cBOAKA pasJaNYHbIX VPOBHEeH H30JAALNH M HEJOCTAT-
KH, IPACYIINE Ka:KIOMY H3 HHUX.
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Tadruya 1.1, Ypoanu usonayuu ANSI SQL

¥ poreHs BoamomnocTs | Bosmoxkuoers | Boamommocrs | Bxoknposra
HROAAHH YePHOBOTO HEROCTIPOHARO- | PAHTOMHOTO |UTeHHH
UTeHHA JUMOTO YTeHVH | UTeHHUA

READ UNCOCMMITTED | Ma Ha Ha Het
READ COMMITTED Her Ha Ha Het
{EPCATAGLE READ Her HeT Ha Her
SERTALTZABL Her HeT Het Ha

Bzaun MOGHOKHPOBKM

BBDHMOGJ’[ORHPDBR& OpORCXOAHT, KOTHAA IBE HITH doee TpaHBaAEINHH 3ampa-
IHBAKT OIOKHPOBKY 0OJHHX H TEX JK€ PeCypcoB, B pesy/bTare uero o6pasy-
eTcA UHK/JINYecKad 3aBHcHMocTh, OHH Tak:Ke BOSHHKANT B caydae, ecjl
TpaH3aKOHH OBITAKTCA 336“-'IORIIPOBB.TB PECYPCH B PA3HOM IIOpAITEEe. Baau-
MOﬁ.TIORI’IpOBRH MOTYT IIPOHCXO0AHATH, HOT'da HeCKOJMIBEO TpaHaBRH.HI‘jI OO H-
PYIOT OZHH H Te jKe pecypchbl. PaceMoTpHM B KadecTBe IPAMEpa eIy IONHe
IBe TPaH2AKIHH, ofpalaumrecd K Tabanne StockPrice:

Tpanzaryua #1

START TRANSACTTCN;

UPDATE StockPrice SET closs
UPDATE StockPrics §
COMWIT;

stock 1d = 4 and cate
- stock:1d = 3 and date =

Tpanzaryua #2

START T RANSACTLCN;

UPDATE StockPrice SET high = 20.12 WHERE
UPDATE StockFrice SET high = A7, 20 WHERE
COMMIT,

atock_1d = 3 and cate = “2002-0h-02°;
stock 1d = 4 and cate =

f2U0Z2-05-107

Ecan BaM He OBe3eT, TO KLHRI0s1 TOAH3AK OIS BBRIIIOJIHHAT I]EpBbIﬁ SaIpoc
1 0OHOBHUT CTPOKY AAaHHBIX, 3a0I0KHPOBAB €€ B Hponecce 00HOBJIeHU:A. 3a-
TeM 00e TpaH3a KUY IONBITAIOTCA OGHOBUTE BTOPYIO CTPOKY, HO 00HAPY K AT,
uTO OHA y:ke 3abmorEpoBaHa. B pesyiabrare ogHa TpaH3akOuA GymeT o Gec-
KOHEYHOCTH 03KHJATE OKOHUAHHA APYTOH, H HOH(OIAKT He pazpelInTes J0
TeX Mmop, TIOKAa He ]'[pOHSOﬁ,I[BT Karoe-To cobBITHe, ROTOpOEe CHEMET B3aHM-
HYIO GJI0KHPOBRY.

Ilna paspellleHus 3ToH MpobaemMbl B cHeTeMaX (a3 JAHHBIX PeaJdH30BAHEI
pasanyHEBle hopMBI 0GHAPYREHHA BRAAMOONOKHPOBOK W TafiM-ayToB. Ta-
KHe pasBHTBIEe IIOJCHCTEMBl XPAaHEHHA IaHHBIX, Kak InnoDB, obmapymu-
BAaIOT HUKANYECKHEe 3aBUCHMOCTH H HeMeJJJeHHO BosBparnaioT omuoky. Ha
caMoM feJie 3TO OUeHb XOPollo, HHaYe B3aNMOOICKHPOBKN ITPOABIAINCE ObI
KaK OYeHBb MeJJIeHHRIE 3anpockl. JIpyrie cueTeMBl B MOJO6HBIX CHTYVATIHAX
OTKATBHIBAIOT TPAHIAKIHIC IO HCTCHEHAY TaliM-ayTa, YTo He 049eHE XOpOITo.
CrocobonM, koropeiM InnoDB ofpadarsiBaeT B3a UMOGIOKHPOBKH, ABASeTCH
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OTKAT TOH TPAHBAKIIHH, KOTOPAA 3aXBATHAA MEHBITIE BCETO MOHOTOMBHBIX
ONOKHPOBOK CTPOK (IpHOMM2HTEALHEIH [I0KABATEIE JeIKOCTH 0TKATA).

HOBS,E[EE]’IG H MOpAJCE GJIOREPOBOH 3ABHCAT 0T KOHKPETHOﬁ NoITCHCTEMEBI
XpPaHCHHA AAHHBIX, TAK YTO B HEKOTODBIX IIOACHCTEMa&X IIPH OIIpeLelcH-
HOH 1o CHeJoBATENbHOCTH KOMAHI MOTYT NMPOHRCXOIHTE B2A HMOﬁHORHpOBI{I{,
X0oTd B APYIHX TNMOJICHCTeMAaX OPH TAKHX Ke YC/JIO0OBHAX OHH HEe BOBHHKAKT.
B3anMoGIOKHPORKH HMEOT ABOHCTEREHHVIO NPHPOLY: HEKOTOPBIe AeiicTBH-
TelbHO HEH30eKHEI H3-3a XaparxTepa OﬁpaﬁaTBIBaEMHX OAaHHBIX, IPpYTrHe XKe
BBIBBAHIDBI TEM, KaH paﬁoTaeT KOHEpeTHaA IMOACHCTEeMa XPaHeHH .

BzanmMobioxEpoBKY Hellb3d paspelinTs Dez oTKATa OLHOH M3 TpaHIaKLMI,
YACcTHYHOrO JMO0 IIOJHOIO. cy].[(eCTBOBaHHe E3alMO GJIOKHPOBOK B TpaH3ak-
IMHOHHBIX CHCTEMAX — HEMPEIOIKHBIH PAKT, ¢ YUETOM KOTOPOTO BAINE MPH-
JokeHHe U HYKHO TPOeRTHPOBATE. [IpH BOAHUKHOREHHH Takofl enTyarmn
MHOTHE MPHJOKEHHA MOTYT IIPOCTO MOOBITATHECA BHIITONHHATE TPAHIAKIIHIO
€ CAMOr'0 HAYAJIA,

BepeHue XypHana TpaH3aKL Ui

Bejgenne :KypHA/la NOMOraeT clHelark TpaHsaklnu Gosee s(h(peKTHBHBI-
mu. BuecTo 00HoBAeHNA TalAHL, HA JHCKE KaKIbliA pas, Koraa IPOHCXoLHT
KakoeIHO0 H3MeHeHHe, MoAcHcTeMA XpaHeHNA JAaHHBIX MOMKeT H3MeHHTb
HaxXoBAMIYIOCA B HAMATH KONHK AAHHBIX. DTO NPOHCXOAUT 0YeHb BHICTPO.
BareM MogcHCTEMA XPAHEHAA 3ATTHIIIET ¢BeAeHUA 06 HAMEHEHHAX B MKYPHAT
TPAH3AKI[HH, KOTOPLIH XPAHUTCA HA JAHCKE W MOTOMY J0IroBedeH (3Hepro-
HezABHCHM). DTO TAKKe OTHOCHTEJIbHO GLICTDAS OlepaluA, TOCKOIbEY A0~
faBIeHHe COOLITHI B KVPHAT CBOAHTCA K ONEPANHMH IIOCIEeI0BATEILHOTO
BBOAA-BLIBOA B TTpeJeaX orpAHHYeHHON 00IACTH JHCKA BMECTO OMeparmi
cTy4aARHOTO BEOJA-BBIBOJA B PASHEIX MecTaX. BIocHe eTENH B RAEOH-TO Ho-
Jiee MO3THHIT MOMEHT BpeMeHH Tpoliece o6HOBHT Tabmuny Ha gucke. TakAM
00pasoM, CGOJMBIIHHCTBO NOJCHCTEM XpPAHEHHS JIaHHBIX, HCIOJIb3YIOMHX
3ToT mpHeM (ynpexdauyio 3anucek 6 HYPHAi), COXPAHAOT N3MeHeHHA Ha
IHCEe TBAKIBI .

Ecian OPOHCKXOAHT cOoli mocsie TOro, KaK BHECEHA COOTBETCTBY O AA 3allHCE
B AHYPHAJ TPpaHsaKLIHN, HO 40 TOI'O, KAk 00HOBJ/IEHBL CAMH AaHHBIE, [IOLCHC-
TeMa XPaHeHHOA MOMKEeT BOCCTAHOBHTE H3MEHEHILT IOCIe JIEpe3alyCcKa cepBe-
pa. HDHRPQTHLIﬁ MeTOod BOCCTAHOBMAEHHA pasaHYdasTeA A Ra&ﬂ;l;(')fll‘ mogCcHC-
TeMbI XpAHEHHA TAHHLIX.

TpaH3akunm B MySQL

Komnanuss MySQL AB npejgocrapiser NoJb30BaTe/JIaAM TpH TpaH3aKIIHOH-
HEIX [IOACHCTeMbl XpaHeHH:A gaHAbIX: InnoDB, NDB Cluster u Falcon. Cy-

' Tlozcmerema xpasnennd raauniy PBXT 2a cuer XUTPLIX VIOBOK HHOT 48 00X 05T

ca Bes ynpemarom el saTHCH B 3 KYPHEAT.
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MeCTRYeT TaKAe HEeCKOMbKO MOACHCTEM OT CTOPOHHHWX paspadoTYHKORB.
Hamutouee napecTHEIME celfuac apaaiored solidDB u PBXT. B caexyioniem
pasdeJse Mbl Oﬁcyﬂ.]{M HEROTOpbIS CBOHCTBA Ra-.?ﬂl[of{ H3 YIIOMAHYTELX BblILI€
OOICHCTeM.

Pexxum AUTOCOMMIT

MySQL o yMonuaHEIO paboTaeT B peskume AUTCOCOMMIT. 9To ozHAUAET, 4TO
eCIIH BRI He HAYAH TPAH3AKNHIO ARHEIM 06pa30M, KaMILIH 3aTpoc aBTOMA-
THYECKH BBIMOJHACTCA B OTHENbHON TpAHIAKIIAA. BBl MOjKeTe BRJIIOYATD
HJIH OTEJIIOYHTE peskaM AUTOCOMMTT nmaa Tekyniero coefiHEHN A, YCTAHOBUB
clegyioNdlee 3HaueHAe KOHQUTYPaIlHOHHON NepeMeHHOi:

nysql> SHOW VARLABLES LIKE ‘AUTOGOMMIT';

| auTocommit N

e R R e S TR

1 row 1n get {0.00
mysql> SET AUTOCOMMIT = 1;

SHadeHHA 1 n ON 3KBHBAJ€HTHBI, Tak ke Kak u 0 u O [. Ilociae ornpaskn
sanpoca B pexkume AUTOCGOMMIT=0 BBI OoKasBIBaETeCh B TpaHsaKIHH, MOKa
He BBIIIOMHHTEe KoMaHIy COMMIT mam ROLIBACK. Tlocae sToreo MySQL memen-
JIeHHO HAYMHAeT HOBYIO TpaHsaxnuio. MameneHue apauyeHus nepeMeHHol
AUTOCOMMIT me okazplBaeT BIHAHHA HA HETPAH3AKIMOHHBIC TAOIHIILI, Ha-
opuMep Ha Tabaane! Tuna MyISAM min Memory, KoTopkle Io cBoell NpHpoO-
e Bcerma paboTator B pesknme AUTOCOMHIT.

OunpegeneEHble KOMaHARI, OYIVHIH BEIIOJIHEHE] B KOHTEKCTE HAYATOH TpaH-
3aKIMH, 3actaBiaAlT MySQL zadurcHpoBaTs ee. O0B[UHO 3T0 KOMAHIEI
A3BIKA onpedeeHnA TaHHBIX (Data Definition Language — DDL), KoTopble
BHOCAT 3HAYHNTENbHbIe H3MeHeHHS B CTPYVETYPY Tatmun, Hampumep ALTER
TABLE, Bo |OCK TABLES B HekoTOpble ApPYyIrHe JHPeKTHBEI TaKKe 00JaTaioT
aTHM cBoiicTBOM. [ToJHBIN cOHCOK KOMaH, ABTOMATHYIeCKH (PHKCHPY FOMIHX
TpaH3AaKIHI0, BEI MoKeTe HAHTH B IOKYMEHTATNN K Bameii Bepeun MySQL.

MySQL mosposAeT ycTaHABIMBATH YPOBEHD H3OMANHH ¢ MOMOIIBIO KOMAH-
ael SLI THANSAUTLON LSULATLON LLVLL, koTopas HauHHAaeT JelicTBOBATE CO CJIe-
AYIOINeH TPaH3AKINH. Bbl Mo)KeTe HACTPOHTE YPOBeHb HIOJIALMH IJIA BCe-
I'o cepBepa B KoHUTypanmoHHOM daiine (eM. rmaBy 6) mam Ha ypoBHE OT-
JeJLHOT'O ceaHea:

mysql> SET SESSION TRANSACTION ISOLATION LEVEL READ COMMITTED;

MySQL pacnossaeT YeThipe cTaHZAPTHHIX YpoBHA usoaarnun ANSI, a Inno-
DB nogaep:uBaer HX Bee, JIpyrue moicHceTeMbl XpaHeHHs JaHHEX olecme-
THBAKOT PAZHYIO CTEIeHb NOLICPKKH YPOBHEH H30I A1 M.
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CoBMecTHOE UCNoMb30BaHne Pa3nU4YHbIX NOACACTEM
XpaHeHMA OaHHbIX B TPaH3aKUWUAX

MySQL He ympapndAeT TpaH3aKIIMAMH Ha ypoBHe cepBepa. CaMu TpaH3ak-
OHH PeaJH3YIOTCA MOACHCTEMAMH XPAHEHHS JAHHLIX. JTO 03HAYAET, 4TO
BBl He MOMKETE HaJeHHO COYETATE PAa2JIMYHBLIE HOJCHCTEMEBI B OZHOH TpaH-
sarnn. Komnagna MySQL AB pa6oTaer Hafg fo6aBieHneM BBICOKOYPOBHE-
Boli cy:6HI YIPABICHHAA TPAH3AKIHAMH Ha cepBepe, KoTopad chesIaeT 5es-
OTACHBIM HCIIO.TB30BAHNE TPAH3AKITHOHHLIX TAGIAI, pABHOI'C THNA B OFHOI
TpaHsaKIHHA. A 1ToKa Oy/IbTe 0CTOPOHEL

Ecsn BBI HCIIOAb3YVeTe B OJHOH TPaH3aKIHH TpaH3aKIHOHHEIE I HETPaH3aK-
muoHHBIe Tabaunel (Hanpamep, Tana InnoDB n MyISAM), To Bce Gymer pa-
6oTaTE XOPOIIo, MOKA HE CAYYHTCA YTO-TO HellpeABHACHHOE,

OpHaixo ecal moTpedyeTcsa BBIOIHHTE OTKAT, TO M3MeHeHU:d, BHeCeHHBIe
B HETPAH2AKIHOHHYIO TAOIHILY, HENb3A OVAeT OTMEHHTE. DTO OCTABIAET
A3y TAHHBLIX B HECOTMMACOBAHHOM COCTOAHHH M BOCCTAHOBHTL ee TTOCJE Ta-
Koro coObITHSA OyIeT HeJlerKko, YT0 CTABUT M0/ COMHeHHe BCIO M Iel0 TPAH3a kK-
Uit B mesoM. BoT mouemMy TaK BaskHO BhIOMPAaTH AJA KaKI0MH TabIAIIbI O~
XOAAMIYVIO IIOACHCTEMY XPaHeHH .

MySQL 081410 He BELAACT HY OpeXyIpeskaeHuil, uu oltubok, eclal BLl BbI-
no/InAeTe TpaH3aKIIHOHHBIe CIIepalliiil Ham He’I‘PaHBﬂHLUIOHHOf:[ Tﬂ.ﬁ.i‘ll-lﬂ,eﬁ.
Huorga OpH OTEATE TPAaH3aKIHN DYAET CTeHepHPOBAHO coobIenne «Some
nontransactional changed tables couldn’t be rolled backs (OTraT HekoTo-
PEIX HEMEeHEHHBIX HETDAH3AKIIHOHHBIX "[‘85}11'][[ He’BOBMDJ{{ZEH}, HO GOJIBI.HYIO
YACTE BpeMeHH BB He Gy1eTe 8HATE 0 TOM, YTO PadoTaeTe ¢ HETPaHBAKITHOH-
HBIMH TA0JIHIIAMH,

fiBHble U HesiIBHble BNOKMPOBKN

B nmogencereme InnoDB unenonmbayereda JRVXMA3HAEBIN TPOTOKON BIOKUPORKH.
OnHa MoMkeT yeTaHABRNHMBATE DMOKHPOBKH B Mfod0i MOMeHT BpeMeHH Ha Mpo-
TAMEHHHA Beell TPOH3AKLHK, HO He CHHMAeT HX 10 BLINOJAHEHHH KOMAHILL
COMMIT mam ROLLBACK. Bee O/IOKHPOBKH CHHMAaIOTCH OfHOBpeMeHHo. OnncaH-
HEIE PAHEE MeXaHH3MEBI OJIOKHPOBKH ABMAOTCA HeABHEIMH. InnoDB obpada-
ThIBaeT GUIOKHPOBKH aBTOMATAYECKH B COOTBETCTRHH ¢ YPOBHEM H30IAIAH.

Opmaro InnoDB noggepsusaer u ABHy0 DIOKHPOBEY, KOTOPAS B CTAHIAAD-
e SQL Boof1me He yIIOMHHAaeTCA:

F1oci

= SELECT ... LOCK IN SHARE MODE
e SELECT ... FOR UFDATE

-

MvSQL Tan:#e moggep:kuBaeT KoMaHIbl LOCK TABLES 1 UNLOGK TABLES, KoTO-
phle PEATTHBYIOTCA CEPBEPOM, a He MolcHeTeMol XpaneHnA. ¥ HHX eCTh CBOE
anMeHeHHE, HO OHH He SBJAITCS BﬂMEHOﬁ Tp&HB&RLIHHM. ECJ]H BaM Hy.}R'
HEI TPAHSaKIIHH, HCHDHLB}'ﬁTe TPAaHZAKIHOHHYK IIOACHCTeMY XPaHeHHH.
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Hawm yacTo nonaganoTcs OpHJIOKeHH A, epeHeceHHbie 13 MyISAM 8 InnoDB,
B KOTOPLIX NO-IpeXHEeMYy HCIoJb3yeTca koMmanaa | 0CK TABLES. B rpaHsakiiu-
OHHOH NOACHCTEME XPAHEHUA 9TH KOMAHIEI He HY:KHBI Gmarogapa Gioxn-
POBEAM HAa YPOBHe CTPOKH H MOTYT BEIBHIBATEL CEPBRE3HBIE MPOLIEeMEI ¢ Ipo-

H3BOAHTEIBEHOCTBIO.
BaaumogeiicTeme MexAy xKoMaumoit | 0K TARI S B TpaHsakImAMH
_@ IOBOJILHO CJIOJKHOE, H B HEKOTOPEIX BEPCHAX CepBepa UX MoBeleHHe
HenpezAckasyemo. [losToMy MBI peXoMeHAYeM HCIOAB30BATE KOMaH-
oy LOCK TABLES TONMBKO B paMKaX TPaH3AKIHH C BEIKJIOUeHHEIM pe-

uMoM ATCCIMMIT, BHe 3aBUCHMOCTH OT TOI'0, KAKOH MOICHCTeMOit
XpaHeHUA Bbl HONb3YeTeCh.,

Multiversion Concurrency Control (MVCC)

Bonbmasa gacTs TpaH3aKIIHNOHHLIX HoJcHcTeM XpaHenusa B MySQL, sanpu-
Mep InnoDB, Falcon u PBXT, nenorb3yoT He TPOCTO MeXaHH3M GIOKHPOB-
KH CTPOK, 2 OJIOKHPOBRY CTPOK B COYETAHUH ¢ METOJHKOIN MOBBIIIEHHA CTe-
meHHW KoHKYpeHTHocTH mog HazBameM MVCC (multiversion concurrency
control — MEOrOBepCHOHHOE YIIpaBIeHHe KOHKYPeHTHEIM AocTyIoM). Mero-
anka MVCC He ABnseTcsa yHIKAIRHOH aa MySQL: oHa HCIIOIB3yeTeA TaK-
ske B Oracle, PostgreSQL u sexoropsix apyrax CYBII,.

MVCC mosBosifgeT BO MHOTHX CAYYaAX BooOIIe 0TKABATHECH 0T OIOKHPOBKH
1 croco0Ha 3HAYNTEIbHO CHU3UTh HAKJIaIHbIe pacxoasl. B sapucumMocTH oT
crocoba peanu3amiy OHA MOMKET JOIYCKATh uTeHne Oe3 GIOKHPOBOK, a 6110~
KHPOBATH JHIIIh HEOOXOTAMbIE CTPOKH BO BpeMA OIepaIHii 3aIIlCH.

Ilpurnun paborsr MVCC zakiarouaeTcs B COXPAHEHHN MIHOBEHHOI'O CHHM-
Ka JaHHBIX, KAKMMH OHUW OLIMU B HEKOTOPHIHi MOMeHT BpeMeHU. DTO 03Ha-
JaeT, 4TO BHe 3aBHCHMOCTH OT cBOeH AIHTE/JIbHOCTH TPAH3AKIITHH MOI'YyT BII-
AeTh cOIVIacoBaHHoe NnpelcTaB/ieHle JaHHbIX. ATo TaKKe o3HavdaeT, 9TO pa3-
JHWYHLIE TPAHRAKIIHE MOTYT BHAETEH Pa3Hble JaHHBIE B OJHHX M TeX Ke Tab-
JHIAX B OIHO H To e BpeMaA! Ec/IH BBl HUKOIJIA He CTAJKHBAJHCE ¢ 3THM
paHbIle, To HaBepHAKA OyeTe yIUBIEHE].

Kampasa nogcucrema xpaHeHus peasuzyer MVCC no-ceoemy. Heroropsie
13 BAPHAHTOB BKJIIOYAIOT B cefA ONTHMHCTHYIECKOE H IMEeCCHMUCTHUECKOE
YOpaBIeHHe COBMECTHBIM TOCTYIOM. MEI IpOMIMIOCTPHPYEM OZHH M3 CIO-
cobos paborert MVCC, 06bACHAE YIIPOIIEHAYIO BepcHio IoBegenna InnoDB.

InnoDB peammzyer MVCC nyTeM coxpaHeHNA ¢ Ka:KIOH CTPOKOH IBYX A0-
MOJMHUTEILHEIX CKPBITBIX SBHAUEHWIT, B KOTOPHIX 3AIIHCAHO, KOIWA CTPOKAa
ObLIa co3gaHa H KOTZA CPOK €e XPAHEHHA HCTeK (Hau oHa OpLia yaaxeHa).
BumecTo 3ammncH pealbHBIX 3HAYEHHH MOMEHTA BpeMeHH, KOT/Ia IPOH3OIIIH
VKasaHHbIe COOBITHA, CTPOKA XPaHHUT CHCTEMHBINI HOMep BepCHH AJA 3TO-
ro MoMenTa. lanHoe YHeJI0 yBeJHYHBACTCA HA efHHHAIY B HauaJe Karoii
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TpaHRAKIHA. HoBad TPaHBAKITHA HA MOMEHT ee HAYANA XPAHHT CBOIO coB-
CTBEHHYIO 3AIHCH TeKyIIell Bepcun cucTeMsl. Jl000l aanpoc go/mseH cpas-
HHBAThH HOMEpA BEPCHH Ka/KJCH CTPOKH C BepcHell TpaHzaxkunm. lapaiire
OOCMOTPHM, KAK 3TA METOAHKA IPHMEHAETCA K KOHKPETHBIM OINEpPAILHAM,
KOTJa TPAHS3AKIIHA HMeeT YpoBeHE maoasaman HLPLAIALLL RLAD:

SELECT
TTogcucrema InncDB aconsxHa npoBepHTE: KasKILYIO CTPORY, 4ToOLI yoe-
LHTHCA, UTO OHA OTBeYaeT ABYM KPHTEPHAM:

o InnoDB mom#Ha HalTH BEpPCHIO CTPOKH, KOTOPaA MO KpaiiHel mepe
TAKAA SHE CTApAsT, KaK BePCHS TPAHBAKITHH (TO €CTh ee HOMED BepCcHH
[ToJ3eH OBITh MeHbIIe HIKH PABeH HOMEPY BEPCHH TPAH3AKIHH). DTO
rapaHTHPYeT, 4T0 JHDO0 CTPOKA CYIECTBOBAJA [0 HAUANA TpaH3aK-
M A, TUG0 TPAH3IAKIIHA CO3JAa UIH H3MEHILIA 3TY CTPOKY.

. BEPC[‘I..‘F{ yaanedia CTPOKH JOJKIOA GBITB He oIIpedeJend IJIH ee sHa4de-
Hue bolbllle, UeM BepCcHA TPAHBAKIIMU. DTC rapaHTHPYeET, UTo CTPOKAa
He 6BLIa yIaeHa Jo Hauala TPAH3AKITHN.

CTpokH, KoTopble HPOXOAAT 06e IPOBEPKH, MOTYT OLITE BO3BPAIIEHEI
KAK pea3yJILTAaT 3aIlpoca.

TNSFRT

InnoDB sanuceiBaer TekyIinuil cucTeMHLIT HOMep BepcHH BMecTe C HO-
EOH CTPOKOI.

DELETE

InnoDB zanmuckiBaeT TekyINUH cHCTeMHLIT HoMep BepcHH KAK HIeHTH-
duKATOD YAATCHUS CTPOIKH.

UPDAIL

InneDB CO3Ia€eT HOBYH KOIHIO CTPOKH, HCIIOJIBE3VA CHCTeMHBIIL HOMEPp
EepcHH B KaYeCTEe BepCHH HOBOH CTPOHH. OHa TARMe 3aMHCBEIBAET CIHC-
TeMHEIH HOMEp BepCHH HAK BEPCHIO YIAMeHAA cTapoi eTPoKH.

PEGYJI])’I‘EITOM XpaHeHHOA BCeX 3THX JOIIOMHHTEJIbHBIX zamuceil ABIAETCA TO,
4T0 HOIBIIHHCTBO 3aIipOCOB Ha YTeHHe HHKOTIDAa He CTABHT 6JIOKHPOBKH. OHu
OpocTOo CYHTREIBAIOT JAHHLIC HACTOJILKO ﬁbICTpO, HACKOJIBKC MOMHO, obecme-
THBOA EHﬁOpHY TOJBEKC TeX CTPOK, KOTOPLIC YVIOBJCTBOPHIOT 24 IaHHOMY
EPHTepHIO, HeﬂQCTﬁTKOM HOZ[OGHOI'O nogxoga ABJIAETCH TO, UTO NOACHCTEMA
XpaHeHHA JOIMHA 3AIIACBIEATE AJIA Ra}K,I[OfI CTPOKH JOIIOJTHHATEeNMBHBIE JaH-
HEI€, BEITIOJHATE JHIOTHIOK paﬁo:ry IpH IIpOEEPEKe CTPOK H IIPOH3BOIHNTE HE-
HOTOPBIE TOMO.THHTETLHEIE cnymeﬁnme omeparm.

Metrognka MVCC paboraer ToJIbKO Ha YPOBHAX HaomAmun REFFATABLE READ
u READ COMMITTED. ¥posenb READ UNCOMMITTED mecoBmectum ¢ MVCC, mockosib-
KY 3alpPOCch] He CYUTHIBAIOT BEPCHIO CTPOKH, COOTBETCTBYIONIIVIO HX BEPCHH
TpaHsakKuuu. OHN YATAIOT caM VIO NOCJSTHIOK BePCHI0, HECMOTDA HH Ha HTO.
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Vposenn SERTALIZABLE HecopmecTuM ¢ MVCC, mockoAbRY cepaIiHH YTeHHA
GAOKHPYIOT KAMAYIO BOBBPAIIIAEMY IO CTROK Y.

B Taba. 1.2 cBefeHB] pasIHUHBIe MOJENM ODI0KHPOBKYE H YPOBHHU KOHKYPeH-

nun B MySQL.

Tadauye 1.2. Modeau Enonuposku u workypenyus 6 MySQL
NpU UCNORLIOSAHUL YPOSHA USONAYUY N0 YMOSULAH LD

Crparernsa
OIORHPOBEH

Kouxypeniiis

Haknranasie
pacxonsl

IMogcuereMmnl XpaHeHHA

Vpopens TabaHILI

Camasn Huskada

CamEile BH3KHe

MyISAM, Merge, Memory

VpoBeHb cTpoEM | Belcokad Bricorne NDB Cluster
Vpopenr crpoxkun  |Caman Camziie InnoDB, Falcow, PBXT,
¢ MVCC BRICOKAA BHICOKHE salidDB

Nopcucremsbl xpaHeHusa B MySQL

B sTom pasfene npuBefeH o630p moacHCTeM XpadeHAA MySQL. Mur He eTa-
HEM BASBATLCSA B MOJIPOGHOCTH, ODOCKOJALKY OyaeM o0cy K IaTh pasiuyuHEIe
[OJSCHCTEMBI XPAHCHUA H HX IIOBEJCHHE HE IPOTHMKEHHH Beell KHUTH. JTO
H2gaHHe He BEJIOUACT B ce6d HCUePIIBIBAIONSe OMICAHIE IIOACHCTEM XpaHe-
HHS, TAK YTO IAA IPHHATHA PEIIeHHA O TOM, KAKYIO IOACHCTEMY HCTIONE-
30BATE, BAM HAJ0 OyEeT MOYUTATE ZokyMeHTanuio mo MySQL. CymecTry-
0T TaK:xe hopyMBI, TTOCEBAINIEHHDBIE KA I0H mogcHeTeMe Xpanerna MySQL
CO CCBIIKAMH Ha JOMOJHHTEIBHY HHQOPMALH H HHTEpeCHbIe IPHMepPhbl
HX HCIIOJIb30BaHUA.

EC.T[H BbI XOTHTEe CPABHHTE NOIACHCTEMEI HA BBEICOKOM YPOBHE, TO MOMKeETe
cpagy obpaTuTeea K Tabun 1.3.

MySQL XpaHHT Ka:XAVIo 042y TJAHHBIX (TAK)Xe HMEHVEeMVIO cXeMmoll), KAK
MOJKATAJON CBOEro KaTaslora JaHHBIX B (ailnoBoil cucreme. Korga Bhl cos-
naere Tabauily, MySQL coxpanser onpeaenenue Tabnuns: B dafiie ¢ pac-
MIHPEHUEM .frim 1 HIMeHeM, COBIAIANIHM ¢ nMeHeM Tabauiiel. Taxum obpa-
30M, ollpejeneHne TaOAHIEI ¢ HaHNMeHoBaHHeM Hylablc coxpanserca B daii-
ne MyTablefrm. Ilocronsry MySQL nenonezyer gia XpaHeHHA HMeH 6a3
AAHHLIX W onpefeneHnil Taénui ¢alfiloBylo cHeTeMY, YWyBCTBHTEIEHOCTD
K peracrpy CHMBOIOB 3aBHCHT oT miaaTgopmbl. B Windows nmena Tadnm
u 6as ganoeix MySQL He 4wyBCcTBHTE/IBHBL K PerucTpy, 8 B OIEPALMOHHBIX
cucTeMax ceMefictBa UNIX — uyBcTBHTeabHEL. Kaxgaa nogcucreMa XxpaHe-
HHS 3aMUCBIBAET JAHHEIE TAOIHIl H HHAEKCHL I0-pa3HOMY, HO oNpeleleHne
TabAHIlEI cepBep oGpabareIBaeT cAMOCTOATETLHD.

YroOsl ollpefeINTh, KaKaA NOJCHCTEMa XPAHEHHA HCIOJb3yeTcA IJA KOH-
EpeTHOA Tabauubl, HenooabsyhTe komaHLy SHOW IABLE SIATUS. Hanopumep,
4TO0RI IOMYYHTE HH(OPMAIIHID 0 TAOMHIE uscr B 6aze MAHHBIX mysql, BbI-
OOJIHIHTE CIe VIOV KOMAaHIY:
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mysgl> SHOW TABLE STATUS LIKE 'user’ \G

B AR SRR RS SR RN EE SR EE SR NN 1. TOW KX ENENENARRAEI RN AT AN T NARY
Name
Engire:
low Formek;

Rows: 6

Avg raw lergtn
fata lengtn:
Max_dsta_length:

Index lergtn: 2048

2002-01-24 18:07:17

eno2-071-24 21156129
Check_time: NI
Collation, utfé_tin

NLULL

orivile

Li]
&
C

Kax BugHO 13 nOCTHHTrA, 3To Tadbaua rana MyISAM. HoMamga Be1gasia emie
MHOTO JOIOIHHTeNEHOH HEbOpMaIlul B cTaTACTHKH. [laBaliTe BKpaTiie pac-
EMOTPHM, 9TO o3HavYaeT HaliH Iad CTpORﬁ:

Mame
Hwma radbaunsl.

Engine
TToacuecreMa XpaHeHHA. B cTapbix BepeHax MySQL atoT cronfel; Hassl-
BaJICA Typi, & He Engine.

Row format

@opMmar crporn. A Tabauiner MyISAM oH MoXeT HMeTh 3HAYEHUE
Dynamic, Fixed wam Compressed. JIAuHA IMHAMAUECKHX CTPOK BAPBHDY-
eTcA, MOCKOMBEY OHH COIePKAT MOJNA MepeMeHHOH ITHALI THIa VARGHAR
i BLOB. CTpokH PHKCHPOBAHHOIO THIIA HMEIT OAHH H TOT JKe pasMep,
OHH COCTOAT U3 NOJIeHl ¢ HOCTOAHHON JinHOM, Hanpumep CHAR u [NILEGER.
CitaTsie CTPOKH CYIIECTBYIOT TOJABKO B CXKATHIX TAabIHLAX, CM. MOZpas-
men «Cexxarsie Tabauie: Tuna MyISAM» wm:xe ga oTp. 44,

Hows

Koaudecrso crpox B Tabanie. [na HeTpaHsaKLHOHHBIX TAOIHLL 9TO YHC-
Jo Beerga TodHoe, Hdna TpaH3aKIHMOHHBIX TadaHI oHO 0DBIYHO MpHOJIIH-
3HTeJBLHOE.

fyvg row lenglh
CrosbKo 6aiiTOB COZEPIXHAT B CpefHeM KA A CTPOKA.
Dala lenglh
O6nheM JaHHbIX (B BaliTax), KOTOPHIH COgepsKUT BeA TabIHIIA.
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Max_dala length
MarerMaTbHBIH 06heM TaHHBIX, HOTOPBIH MOMET XPAHHATE 5Ta TADIHIIA.
TToapoGHocTH cM. B NIOApasieiie «XpaHeHHe» HHIKe Ha orp. 42.
Index_length
Kaxoil 06semM JHCKOBOIO NPOCTPAHCTEA 3AHIMAT TaHHBIE HHICKCOB.
Data_Tree
Jlnsa rabmrnsl Tuna MyISAM nokasbsiBaeT ofbeM BbIJETeHHOND NPOCTPaH-
CTBA, KOTOpOE HA AAHHLIH MOMEHT He HeHojabayercia. B aToM mpocTpan-
CTBe XpaHATCA paHee yiaJeHHBIE CTPOKIH. OHO Mo&eT OLITE HCIOIL30BA-
HO B 6yIVINeM OpH BEITOTHeHHH KoMaHA TNSERT.
Auto_increment
Cureyroinee sanadense arpubyra AUTO_TNCREMENT.
Create time
Bpemsa cozgaHuA TAGAUIEL
Undale Lime
Bpems mocnegHerc uzMmeHeHus TabNUIEL.
Check time
Bpemsa niocaegHeli OpoBepKH TabaAH OBl KoMAaHAOH CHECK TABLE Maw yTHIH-
Toit myisamchk.
Collation

HO;[P&BYMEB&E‘M&H o yMOJYaHHNE HKOOJHPOBKEE& H CXeMa YVOODAJOUeHHA
A7 CHMBOJIBHBIX CTOJIﬁ]IOB B 2TOH Tﬂﬁf[H]Ie. HO,II;pOﬁHOE‘ OIMHCAHNE CM.
B pasgene 61{0,[[1-1])031{12[ H CXeMBbl VIIOPAJOYEeHA» B IVIaBe 5.

Cheoksum
Tekylnad KOHTPOJIBHAA CYMMA COIEPKHMOro BCeil TaGIHIbL, €C/IH B0
YeH ee MOACYeT.

Create oplions
Jio6u1e Apyrue mapaMeTphl, KOTopEe GBLIH YEARAHEBI DU COBIaHHHA Tab-
JIHILEL,

Commentl
DTo Ioje CoAep:KUT PasIMYHYIO AOIOIHHTeAbHYI0 HHbopManuio, Haa
Tabmin Tana MyISAM B HeM XpaHATCA KOMMEHTAPHH, F08aBIeHHBIE TIPH
cozgaaun Tabmimel, Ecom Tabnuia Menonbsyer NOACHCTEMY XpAHEeHUHA
InneDB, sgecy npupogurca obbeM cBo00oaHOrO MecTa B Tab/HYHOM Opo-

crpanctee InnoDB. 1A npeacTapieNnil KOMMEHTAPHI COMEPIKNT TEKCT
<VIEWs,
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Noacucrema MyISAM

Bynoyun nopcmcTeMoit XxpaHeHusa mo ymouadanuio B MySQL, MylSAM sas-
aseT coboll yIauHbIH KOMOPOMHECC MedK Y NPOH3BOJHTEIbHOCTBIO H (DYHE-
OHOHaNbHOCThIO. Tak, oHa MpefocTAaBAAET IIOJHOTeKCTOBOSe HHAEKCHPOBA-
HHe, CKaTHe H IIPOCTpaHCTBeHHbIe PYHKIHA (Ia4 reoHHQOPMAaIHOHHBIX
cuerem — I'MIC). MyISAM He moAdep:kIBAET TPAH3AKITHH I GIOKMPORKH HA
YPOBHE CTPOK.

XpaHeHne

MyISAM o06BIYHO XpaHHUT Ka)KIVIo TabIuIy B ABYX dafimax: dgafiae nau-
HEIX 0 HHJeKcHOM (daiine. ITH Gaiiiasl IMeIOT paclinpeHNA COOTBETCTEEHHO
MYDu MYI, $opmar MyISAM He 3aBHCHT 0T MLIaT(OPMEI, TO €¢Th MOMHO
KOIIHpPoBaTE ¢ aiibl JAaHHLIX H HEISKCOB ¢ cepBepa Ha 0ase npomeccopa Intel
Ha cepsep PowerPC man Sun SPARC 6e30 Beakux npodiaem.

Tadaume Tama MyISAM MoryT comep:arh KaK JTHHAMHYecKHe, TaK W cTa-
THYEeCKHEe CTPOKM (cTpokH dhurcapoBanuol JuuHel). MySQL caMocToATE b
HO peniaeTr, KakKoli CpOPMEI.T HCIIOJ/JIb30BAThL, OCHOBBIBAJCH Ha OIIpede/IleHHH
radauisl. KoaudecTBo cTpok B Tabanie tuna MyISAM orpaHHyYeHO B TIep-
BYHD 04Yepelb TOCTYIIHBIM AHMCKOBBIM IIPOCTPAHCTEOM HAa CepBEpe a3l JdaH-
HEIX H MAKCHMAJJBRHBIM pPasMepoM Cp&ﬁl’[a, HDTOpBIfI OOo3BOJMAET CO3daBaTh
onepalUoHHAs CHCTEMA.

Tabmumerr MyISAM co cTpokEaMH IepeMeHHOIH JAHMHEI, CO3TABAEMLIE B Bep-
cur MySQL 5.0, HacTpoeHE! o YMOTUYAHHAIO HA MoJAep:Ey 256 ToaliT 1aH-
HEIX € HCMOJIB30BAHHEM IecTHOAHTHHIX yrasaTedell HA BaHCH ¢ JAHHBI-
M. B 6osee panHnx Bepenax MySQL ykasaTenn o yMOJIYAHANK ObLIH Ye-
Thipexbal THRIMH ¢ MAKCHMAaJAbHBIM 00beMoM daHHBIX 4 I'0aiit, Bee Bepcun
MvSQL MoryvT nogiep:HBaTh pasMep YKA3areid L0 BOChMH OaiiToB. ITOOBI
H3MeHHUTE pasMep ykasarend B Tabaune MyISAM (yMeHRBIDUTE HIH YBeETH-
YHTH), BBl AOMKHEI BAAATH 3HAUYECHHA AJAA TapaMeTpoB MAX ROWS m AVG HOW

LENGTH, KoTOpble NPedCTABAART IPHOJIHSATEIbH YO OUEHKY He00X0JHMOIQ
HPOCTPAHCTBA:

CREATE TABLE mylable ¢

2 TNTEGFR NOT NULL PRTMARY FY,

b CHAR(I8) NOT NULL

3 MAX ROWS = 1000000000 AV3 ROW LENGTH = 32

B srom npumepe Mbl coobiriaem cepepy MySQL, 4ro on gossten GhiTh roToB
XpaHuTh B Tabaune no kpaiineii mepe 32 I'datir gaanpix. Yrobe! BIACHUTE,
KaKoe pemenne TpuHAN MySQL, IpocTo 3aIpocHTe CTATYC TabMHIEL:

mysql> SHOW TABLE STATUS LIKE ‘mytable’ \G
O LR L R L R L L T B o o T R S R R R e
Name:
Ernging:
Haw fermzt:
Rows: O

w_lergln: U

Ay _

o
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Data_lengtn: 0

KWax data length: 98/842476¢7
Index_lergtn: 7024
Date_free: 0

NULL
2002-02-24 17
2002-0g-24
NULL
max_rows=1000000000 evg_row_lengTh=32

| row 1n sel (0,05 so

Kan pugire, MySQL 3anoMHAI TapaMeTphl cO3IaHMA TOYHO TaK, Kak oHH
6pLnn yrasanel. M moxkasniBaeT BoaMosKHOCTE Xpanenus 91 ['6aiir gannnix!
Bel MosKeTe H3MEHITE pasNep YKa2aTe s [Iose ¢ IIOMONIIBbIo KoMaHabl Al TFR
TABIF, HO aTO HpPUBEJET K TOMY, UTO BCA TAONHIA H Bce ee HHAEKCEI Oy YT
MepemHCaHE], 4 TOJoOHAA MPOeAVPA 3AHIMALT 0GEIYHO TUTENEHOE BPEMS.

OcoGeHHocT MylSAM

Kak ojHa 03 caMblX CTAPBIX NOJCHETEM XpaHeHHd, BRIOYeHHbIX B MySQL,
MyISAM oOnagaer MHOTHMHA (PYHEIHAMH, KOTOpbIe OBLIH paspadoTaHbl 34
roasl Henoaep3oBaHUA CY D] A74 pellleHnA pasJInuYHbIX 3a,1a4:

Baowxuposra u KoHKYpEHIUA

MyISAM 6JOKAPYET IIeNHKOM TabaHIE], HO He CTPOKH. 3aIpochl HA YTe-
HHe II0JYYai0T pasjeideMble (Ha UTeHIe) OMOKHPOBKH BeeX Tabiaum, K Ko-
TOpPbIM OHM OOpamiaroTcd. 3alpPockl HA 3alIHUCE HOJYYAIT MOHONMOJIbHEIE
{Ha 3anuchk) OMOKHPOBKH. OTHAKO BBI MOMEeTe BCTABJIATH HOBEIE CTPOKH
B 'raEiJmuy B MOMEHT, KOTIa HCIIOHAKTCA 3aTpOoChl Ha BbIﬁOpRy AaHHBIX
3 TABAHIEI (ROHKYPEHTHEIE BCTABKH). 9T0 04eHb BAMKHAA W TTONe3HAA
BO3MOMHOCTD.

Asmomamiunecroe ucnpasieHue

MySQL mogaep:RHEAET ABTOMATHYECKYIO IPOBEPKY U HCIPABAeHHE TAG-
aur, tuna MyISAM. Cm. pasgen «Hacrpolira BBoga/BriBoAa B MyISAM»
riaBel 6 Ba crp. 351.

PyuHoe ucnpasaerue

Bsi mosxere ucnoaszosare komasgasl CHLCK TABLL mylable m RLPALR TADBLL
mylable mas mpoBepkm TabAMOBI HA IpeAMeT HAJIHYHA OMHOOK W HX
yeTpaHeHHA. BRI TakiKe MoMKeTe HCMOML30BATE KOMAHIHYIO YTHINTY
myisamehk 104 TPOBEPKH W MeNpaBIeHud TabNHIl, KOT/Ia cepBep HAXO-
nureda B aproHnoMHoM (offline) peskume.

Ocoberrnocmi UHOCKCUPOGAHUS

Brr Mo:keTe co3gaBaThk HHIeKCH o mepBbIM 500 cumMpomaaM croa6mos
runa BLOR ® TEXT B Tadmuamax MyISAM. MyISAM mogaep;RHBAET TOJ-
HOTEHCTOBbIE MHIEKCHI, KOTODbIe HHACKCHPYIOT OTAe/]bLHbIE CIOBA JJIH
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CJTOMKHEBIX OMepanuit moueka. JomoIHATENbHYIC HHGQOPMATIAO 06 HHIEK-
CHPOBAHHUH CM. B riase 3.

OmioxdeHHA" 3ANUCh Kalouell

Tatmauoer MyISAM, moMedeHHBIe OPH CO3SaHHHM nTapaMeTpomM DELAY KLY

WRITE, He 3aIHMCBIBAIOT H3MeHeHHbIe HHISKCHBIe JaHHBIE Ha IMCK B KOH-
e sanpoca. Bmecero storo MyISAM coxpansner uamenenna B 6ydepe ma-
maTH. COpoc HHASKCHBIX DJIOKOB Ha JHCK UPOHCXOAUT IIPH 3810/ HEHHH
Dydrepa HAM 33KPBITHH TADJINIBL. JTO [I03BOJAET YBEAHUYHTh HPOH3BO-
JOTEILHOCTE PAGOTE] ¢ HACTO H3MeHAeMBIME Tad.rniiamii. OIHAKO B CJIV-
yae cBoA cepBepa KK CHCTEMb] HHISKCEl HABEPHAKA BYIYT MOBPeXK JeHbI
H TOTPeBYIOT BOCCTAHOBISGHUA. DTO MOMKHO CAENATh C HCNMOJIL30BAHHEM

CHPHOTA, 38OyCKAIOIerc YTIIHTY myisamchk Iepej] nepesanycKoM
ceppepa, HJIH TIPH OOMOINH APAMEeTpPOBR ABTOMATHYECKOTQ BOCCTAHOB-
JeHHA (faXe ecJIH BEl He HCIIOJB3yeTe mapaMmetTp DELAY KEY WRITE, aTH

MePBI TPETOCTOPORHOCTH He MOMelnIaioT). Bbl MoxkeTe cKOHGPHUTYPHPO-
BATh OTIOREHHYI0 RATIHCE KTYeld Eak TToBa bHO, TAK W AJA OTAETh-
HBIX Tab.IA 1L,

Cxartble Tabnuubl ViyISAM

HexoTophle TaGAHIEI, HANPHAMED B IPHJIOKEHHAX HA KOMIAKT -THCKAX HJIH
B OT/ACTLHBIX BeTpoeHHBIX (embedded) epenax, mocne ux cosganusa U 3am07N-
HEHUA JAHABIMH HHEOTA G0JbITe He HaMeHAoTed. Takne TaGIHIB MOHO
cixars cpegerBamu MyISAM.

Jna exaTus TabaIni cymecTBYeT enelllalbHad YTHINTa myisampack. No-
AEPHITHPOBATE CKATEIC TAGMHIILI HEBOBMOIKHC (XOTHA IIPH HeoGXOoTUMOCTH
UX cHeAyeT paclakoBaThL, BHECTH U3MEHEHHA H CHOBA CIKATEH), HO IIPH 9TOM
OHH 39HAMAIOT ropa3ao MeHbLIe MecTa Ha Jucke. B peayaprare MX HCHOJB-
30BAHNA YBEIHYHBAETCH IPOM3EOAHTEIEHOCTE, MOCKOIBKY H3-38 MEHBIIETO
pasmepa TpebyeTcA MeHBIIe oNepanuii BBOAA-BBIBOIA A MIOHCKA Ha JHCKe
HeobxommmbIx aannceti. Hag cykaroivu tabmamami MyISAM mosKHO cTpo-
HTb HHAEKCHI, HO OHH TaKKe ZOCTYIIHEI TOABKO LM YTeHHA.

Ha COBpe€MeHHOM OBOPYEOB-&HHH HaKJagHbIe PACKXOAEBI 110 pACIIAKOBEKE ITaH-
HEIX IIA YT€HHA B 60.HBLUHHCTBQ Hp]{.HO}ReHHﬁ He3HAYATETRHBIL. 9'[‘1'1 Ha-
KAaAHBIE PACKOALI MEePEKPHIBAIOTCA 3HAUHTEJLHBIM BEIUTPBIMIEM 38 €YeT
VMeHbIIeHHA KOoJHUYecTBa oIepallnil BBoIa/BeIBOJA. CTPOKH CIKHMAIOTCHA
o OTAedAbHOCTH, Tak uyTo MySQL He HY¥HO PaCHaKOBbLIBATE BCHO TA0JIHILY
(nan gasie CTPAHMIY) C HeIbIO N3BHEUEeHNA OTHON - MHCTBEeHHOM CTPOK .

Nopcncrema MyISAM Merge

IMoacucrema xpanennsa Merge ApnAeTcA Bapuanuen Ha Temy MyISAM. Tab-
aAma THna Merge TMPeACTABIALT codoli 00heINHeHHe HECKOMhKAX CTPYE-
TYpHO 0gAHAKOBEIX Tadnun MyISAM B ogHY BHPTYAIBHYIO TASIHIY. O9TO
0co0eHHO TTOJIe3H0, KOTAa Bbl Hemoabayere MySQL aaa npoToKoIupoBaHUA
H OPraHH3aUUl XpaHnJaum gaHHblX. [logpodaoe obcymgenne obbesunen-
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HEIX TaGIAT] ¢M. B pasfene «O0hefnHeHHbIe TAGTHITH W CeKITHOHHPOBa HHEy
nIaBel 5 Ha cTp. 318,

Moacucrema InnoDB

Hogcucrema xpanenus InnoDB 6sL1a paspaborana nasa TpaHsaKIHOHHON
obpadorku, B HacTHocTH A o0pafoTkH DOJLINOTO KOJIHYECTBA KpPaTKO-
CPOMHBIX TPAH3AKIHI, KOTOpLIe 3HAUNTEILHO Uallle BIATOIONYTHO 2aBep-
MAaoTesA, YeM OTKATLIEAITCA. OHA ocTaeTca HauboOsIee TMOMYMASPHON TpaH-
3aKIHOHHOH mogcHcTeMol XpaHeHHA. Bricokad NPoHM3B0ZUTEALHOCTE H AB-
TOMATHUECKOe BOCCTAHOBIIEHHE Toc]e c6of JeNaloT ee MOMYIApHOH H ana
HETPAHB3AKIITHOHHBIX ]'[pl‘lME'HEHl[ﬁ.

InnoDB coxpaHAeT JaHHEBIE B Ha0ope 03 OAHOTO HJIH HeCKOJIBKHX (haliIoB JaH-
HEIX. DTOT Habop (hailToR HMEHYeTCA MmadauyHuim npocmpancmaon (table-
space), TabanuHoe IpOCTPAHCTBO B CYIIHOCTH ABIAETCA Y€PHBIM AITHEOM,
KOTOPBIM IIOJHOCTLIO yupaeader cama InnoDB. B MySQL 4.1 u Goxee nosza-
Hux Bepcuax CYB/ InnoDB moxer XpaHuTh JaHHBIE H HHACKCHI KaK 1011
Tabauubl B OTHeabHBIX ¢aitnax. Kpome Toro, maHHadA mojcucTeMa MOKET
pacronarars TabIHYHEIE TPOCTPAHCTRA HA ¢CBIPHIX» (HedopMaTHPOBAHHBIX)
pasaenax mgucra. [HogpofiocTi eM. B pasjgeie «TadiuyHoe NpocTPaHETBO
InnoDB» rmasel 6 na crp. 363.

Hna obecrederna BHICOKON cTemeHH KOHKYpeHTHOCTH InnoDB uenonesyer
MVCC u peanusyer Bee 9eTHIpe CTAHIAPTHLIX YpoBHA Haoaanuy SQL. Lia
aToll mogcHCTEMBl YPOBHEM H30MAMKHA M0 YMOMYAHHIO ABMAeTcA REPEATARLF
RFAD, a empamezusn Srokupoeku caedyioluezo KA0YA MO2BONAET NDEAOTEpA-
THTE (I)EHTOMHHG UTeHHA. BEMeCTO TOro 11T06H ﬁ.JIOI{.HPOBaTL TOJBKC CTpPO-
KM, 3aTPOHYTEIE B 3anpoce, InnoDB 6iokupyeT Tak e MHTEPBAILL B MHICK-
ce, IpefoTBpallasd BCTABKY (paHTOMHEIX CTPOK.

Tabauier InnoDB cTpoAaTca Ha kaacmepHblXx UHIeKcax, KOTOpPbIE MBI TIOJ-
pobxee 00cyauM B ritaBe 3. CTpYKTYpPRI HHIeKCcoB B InnoDB cueHL cHIBHO
OTIHUYAIOTCA OT APYTCAX IOACHCTEM XpaHeHHA. PesynsTaToM ABIsAeTcCA BGO-
Jee GRICTPHIH TTONCK TI0 MEPBHYHOMY KMI0UY. OTHAKO 6MOpULHbIe UHACTKCbE
(OTIHYHBIE OT HHAEKCA IO TIEPBHYHOMY KJIIOUY) COTEPIHAT Bee CTONGIH, ¢o-
CTABJAIOIIHE IIEPBUYHBIH KJ/JII0Y, TAK YTO €CJIH IePBUYHBLIA K04 JIHHHBIH,
TO BCe HpouYHMe MHAeKChl Oyayr Oosbmmmu. Beau mag Tabamnoer nocrpoe-
HO MHOTO HHIEKCOB, TO ePBUYHBIN KIOY HYKHO JejarTh KaK MOSKHO MeHb-
muM. InnoDB He c:xMMaeT HHIEKCHL

Ha momenT HanucaHnd atoif KEnra InnoDB He Mo#er ¢TponTh HHIEKCHI
OyTeM COPTHPOBKH, B oran4ne or MyISAM. B pesyasrare InnoDB sarpy-
JKaeT JaHHBIE I CO3JaeT HHIeHCh MedneHHee, veM MyISAM. JIobasa omepa-
ITHA, KOTOpaA H3MeHAST cTPYKTYPY Tadauisl InnoDB, mpuBoauT 1 momHoit
nepecrpoiike Tabiu L], BRIIOYAS BCE HHACKCLL

IMogcucremy InnoDB cozmaBanl B Te BpeMeHa, KOI'La ¥ OOMBITHHCTBA CepRe-
poB OBIIH MeJJIeHHLIe THCKH, OJHH Mpolleccop H orpaHUYeHHbIH ofbeM ma-
MATH. CeroaHs, KOrIa MHOTOAEpHEIe CcepBephl ¢ OrPOMHBIM 06'LEMOM NAM -
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TH H GHICTPEIMH THCKAMHA CTAHOBATCA MeHee J0POrAMH, INnoDB HCMBITHIBa-
eT HeKOTOpEIe IpolieMbl ¢ MaciITalu pyeMoCThIO.

Pazpaborunen InnoDB 3aHnMaroTcd DOMCKOM pellleHnA JaHHOH 3aJa4H, HO
HA MOMEHT HAOHCAHHA 3T0H KHHIHM HEKOTOPLIE BOMPOCHL BCE EIIle OCTAIOTCH
oTkpeiTLIME. HudopMamniio o crnocofax MOCTHIKEHHS BBICOKOH KOHEVDeH-
muu B InnoDB BEI Moxkere maliTh B pasigene «Haerpolika KOHKYpPEHTHOTO
noctyna B InnoDB» rizaset 6 Ha cTp. 370.

IMomumo obGecredenua BbhIcoKoll KOHKYPEHIIHH chAeayiomniell mo Tomymsap-
HoeTH ocobennocTrio InnoDB asiasiorea OrpamH4ieHnsda IIeJIOCTHOCTH THIIA
«BHEIIHHA I KJAOY», KOTOPEIE B caMoM cepeepe MySQL elne He peaiusoBaHbL
InnoDB tar:xe obecneyHBaeT OYeHE BLICTPLIN OOMCK 10 NEPBHYHOMY KJIHOYY.

B mogcuereme InnoDB nopgep:kuBatoTea pasHooOpasHkie BHYTPEHAWE OTITH-
MH3anuH. B HX 4Hcae BXOFAT yOpeKjalolliee HHTeIEeKTyalbHOe CUlTHIBA-
HHe JAHHBIX C IUCKA, ATANTHBHBIN Xell-HHISKC (ABTOMATHYECKOE [IOCTPO-
eHHe Xell-WHIEKCOB B MAMATH A1A ofecledeHHA oUeHb DBICTPOrO MOMCKA)
u Gydep BCTABOK LA YCKOPEHUA olepaliuii Betapru. Mur 6yaeM obey:saaTh
3TH BOMPOCHI AAJIBIIE B KHUTE,

[loacucrema InnoDB odeH® ciIokHA, H, ecIHM Bhl HcooabiyeTe InnoDB, To
MBI OUEHB PEKOMEH/IYEM BAM MpounTaTs pasfaen <InnoDB Transaction Model
and Locking» (Tpamsagnmonaada Moaenk u daokuposkn B InnoDB) B pyko-
BojcrBe o MySQL. CylecTByeT MHOIO CIOPHPH30B W UCKJIKYeHud, 0 KoTo-
PHIX BBl JOJIKHBL 3HATE [I€PE] HAYAJNOM CO3JaHNA NPIIOMKEHNAN ¢ HCHO0Ib30-
pa"ueM InnoDB.

Noacucrtema Memory

Tadmme Tuna Memory (paHbille HassIBaBIIHecA TabaAaaMu Tana HEAP) mo-
JIG3HEI, KOTJa Heo0XOOHMO OCYINECTBHTEL OBICTPEIN JOCTYI K SAHHBIM, KO-
TOpEIe JIH00 HUKOTAA He H3MeHATCA, THG0 HeT HaJOOHOCTH B HX COXpaHe-
HHH Toce mepezanycka. O8rraao Tadnune tnna Memory ofpataTeiBaoTes
HpHMEpHO HA mopAjok beicTpee, yem Tabminel MyISAM., Bee ux gjaHHbIe
XPAHATCA B IAMATH, [I0STOMY 3ALPOCAM He HYM(HO M IATh BBIIIOJIHEHHUHA OLe-
paunil JUCcKOBOTO BEOAA,/BhIBogA. CTpyrTYVpa Tabanuer Memory coxpanaeT-
cA mociie mepes3alycKa cepBepa, HO JaHHbIE TEPAOTCA.

Bor HecKOIbKO XOpolnnx npuMeHenni aiada radaui Memory:

e JIna «cmpaBouHbIX» TADMNN MK TAGAHI «COOTBETCTBHA», HATIPUMeD A4
Tﬁﬁﬂﬁﬂ"ﬂ, B ROTOpOﬁ NCYTOBBIM KOTAM COCTBETCTBYIOT HARBRAHMA PETHOHOB

L ﬂ.]’lﬂ HKIIHPOBAHHA PEe3VAERTATOB IEPHOTHYECKOTO ArperipOBaHHA JaH-
HBIX

. r[[JIH OpoMeHiy TOUHBIX Pe3dyabTaToB IIPH aHAJANSE JOHHBIX

Tabammer Memory Dogaep:KHBAOT MHIeKCHI THIA HASH, obecnmeunsatoline
oueHb OONBINYID CHOPOCTEL BLITIOMHEHHS TOHCHOBBIX s3amlpocoB. lomosmn-
reabHasi madopmanua ob nujaexcax Tuna lASH npuBedeHa B pasgese «Xelr-
HHAEKChI» B IViaBe 3 Ha cTp. 141.



MNopcucTemMsl XxpaHeHua B MySQL a7

Tabauisr Memory paforaror odeHb GBICTPO, HO HE BCEra rOLATCH B Kadyec-
TBE 3aMEHBI AMCKOBRIX Tabumun. OHH HCHOJLSYIOT OJIOKHPOBKY Ha YPOBHE
TabIUIEL, 4YTO YMEeHBINAeT KOHKYPeHIIHIO IPH 3aMlCcH, I He NoLIepKIBAIOT
cronbuel THoa |LX| m BLOB. Takske oHE [QONYCKAIOT UCIOJb30BAHHE TOJBKO
CcTpoK (PHKCHPOBAHHOIO pasMepa, IOSTOMY 3HadeHMA Tuia VARCHAR coxpana-
I0TCA KaK 3HauenuA Tuna CHAR, 4To moBBIIaeT pacxon maMATH.

MySQL BHyTpH ceba ucnoabs3yeT nojcucreMy Memory Ijid XpaHeHHA IPO-
Me:KYTOYHBIX pe3y/LTaToB NpH 06paboTre 3a0pocoB, KOTOPLEIM TpedyeTes
BpeMeHHaA Tadanua. Ecan NpoMesKyTOUHBIH pesyIbTaT CTAHOBUTCA CJIHII-
KoM DoapmiaM s Tabauiuel Memory MM COZEP)KHT CTOJ0LBL THoa [EXT
mian BLOR, To MySQL npeobpazyer ero B Tabmuny MyISAM Ha gucke. B cne-
OIVIOIMIHX TyiaBax 00 aroMm 6ymeT pacckasaHo TogpobHee.

o =

bt M=uorue vacTo nyTawpoT Tabauikl THIa Memory ¢ BpeMeEHEIMH Tab-

f: JHUIIAMHA, KOTOPBIE CO3TAIOTCA KoMaHIol CHZATE TzMPURARY TABLE.
. f) BpemergErle TabaHIIBl MOTYT HCIOJE30BATS JIO0VIO NOACHCTEMY Xpa-
HeHHA. ITO He TO 3Ke camoe, uTo Tabmumer tTroa Memory., Bpemen-
Hble TAOAUIIEI BHAHEL TOJBKO B OJHOM COeIHHEeHNN U NOITHOCTHIO T~

4e3aI0T IPH €0 3aKPBITHH.

NMopcucrema Archive

IMomcucrema xpaHennsa Archive Imo3BoJAET BBITIONHATE TOJBKO KOMAHIbI
TNSERT 1 SFI FCT u mo Bepenn MySQL 5.1 He mogaep:KuBaiia HHISKCHPOBAHTE' .
OHa TpedyeT BHAYHTEILHO MeHbIIIe OTepaITHii JUCKOEOT0 BEOA/BEIBOLA, UeM
MyISAM, nocrosbsry Oydepusyer 3alucbIBAeMEbIe JaHHBIE H CHUMaeT Bce
BCTABJSEMEBIE CTPOKH C moMoInbio Oubamorern zlib. KpoMe Toro, ke Ibiil
sampoc SELLCT TpebyeT momHOro ckaHUpoBaHUA Tabauusl. Ilo sTHM npuyn-
mam Tabmauner Archive nmeanpHEI I7IA TPOTOKOJIHNPOBAHEA W c6opa TaHHBIX,
KOIjia aHAJHS Yalle BCero CBOLAUTCA K CKAHHPOBAHHUIO Beel Tabaubl, a Tak-
JKe B TeX caydaAx, Korga Tpedyerca obecneuynTh GRICTPOTY BHINIOJTHEHUA 3a-
npocos INSERT Ha TVIABHOM cepBepe pellmukanii. [loqunHeHHBIE CEPBEPHI pe-
OANKALKMKE MOTYT HCIOJIbI0BATE AJIA TOH e TabJuIilbl IpYyrie MoLCHCTEMbL
XpaHeHNdA, CJEeLOBATEIBHO CYIIECTBYET BOBMOJKHOCTH IPOWHIESKCHPOBATHL
TabauIy Ha MOTUNHEHHOM CepBepe AaA GoabIell IpON3BOAUTENbHOCTH TP
araanae. (IlogpobHee 0 penIHKal U paccKasaHo B Iiase 8.)

ITopeucrema Archive mogep:kuBaeT 6JIOKHPOBKY HA YPOBHE CTPOK M CITEILH-
ANBHBII cHCTeMHBIH Gydep N/ BCTABOK ¢ BBICOKOI CTeleHbI0 KOHKYPEHT-
mHoceTH. OHa obecmedHBAET COTVIACOBAHHLIE UTeHHsA, OCTAaHABJIHBAA BBIIIOI-
HeHHWe KoMaHAEI SELECT mocie Toro, Kak H3BAeYeHO CTOJABKO CTPOK, CKOJIBKO
OLLTO B Tﬁﬁ.}II/IH,e Ha MOMEeHT HAYAJA BBITIOJHEHHNA 3a1Tpoca. Omna Taxxe obe-
CIlIcHHBaeT HeBHAHMOCTE Pe3yJLTATOB aKeTHOH BCTABKH, IIOKa IIponeaypa
He BymeT 3aBepmmeHa. 9TH 0co0eHHOCTH SMYITHPYIOT HEKOTOPEIE aCTIEKTRI 110~

! TIpm arom B MySQL 5.1 mommepKa HHEIeKCOB TOBOJLEQ CYIIECTEeHHO OTPAHI-

veHa. — IIpumm. Hayy. ped.
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BedeAHA Tpamasarmmii # MVCC, mao Archive He ABNAeTCA TpaHaaKI[HOHHOIN
nojgcueremoii xpaneHnA. OHa JANIL OOTHMH3UPOBAHA AJIA BBICOKOCKOPOCT-
HOI BCTABKH H XPaHCHMA JAaHHBIX E CARATOM BHOC,

Moacucrema CSV

Hogcucrema CSV paccmarpusaer dafiibl ¢ pasige/IHTEAMA-3AIIATLIMI
(CSV) kak TabauIgel, HO He TOAJEPKHBACT HHCKCE] 1o HUM. OHa mo2Bosisaer
HAMIOOPTHPOBATE H IKCIIOPTHPOBATE ZaHHBIe H3 USV-daiinos, He ocTaHABRIH-
Bad cepBep. Ecau BuI skcnoptupyeTe CSV-daiiT B3 31ekTpoHHOH TAGTHAIIE
H COXpaHHTE B KATANOTe JaHHEIX cepBepa MySQL, To cepRep cMokeT HeMe-
JIEHHO €I'0 [PpOYHTAThH. AHAJMOTHYHO, €CJHH Bbl 3allHCLIBAETE JaHHbBIE B Tab-
anmy CSV, BHELIHAA IPOrpaMMa CMOJKET Cpasy JKe IpodecTdb ero. Tabanis
CSV ocobeHHO moJie3HBI KakK (hopMar oOMeHa JaHHBIMH M IAA HEKOTODPBIX
THIIOR IIPOTOKOIHPOBAHMAA.

Mopcucrtema Federated

Ioacucrema Federated me xpanur ganeble MoKadbHo. Kaskgasa rabamna
rana Federated ceplnaerca Ha TaBmHIYy, pacoNoKEeHHYIO HA YIATEHHOM cep-
Bepe MySQL, Tak 9To AAA BeexX omepanii oHa coeAHHALTCA ¢ VAOTCHHBIM
cepBepoM. MHOTIA ee HCNONL3YIOT AJISA PA3JIHYHLIX TPIOKOE ¢ PeILTHEATHelT,

B TERyll{eﬁ peaTH3a0HHA ITOMH oogcHcTeMbl eCTE MHOI'O CTpaHHOCTeﬁ o orpa-
HHYEeHHI. HOSTOMY MBI AVMaeM, 4TO OHAa HAHOOIee TI0JIe3Ha AJIA MOHCEKAa
OZMHOYHBLIX CTPOK 110 IEPBAYHOMY KJIOYY | JJIs 3alipocoB [HNSERT, koTopkle
Bbl XOTHTE BBINOJAHHTL Ha YVAa/JE€HHOM CepBepe. B 1o xe BpenMA OHa IIJIOXO
NOIXO0OHT 4JIA arperHpOBaHAA, COG,D:]-_’[HBHI{ﬁ H IPYTIrHX 0a30BBIX Ollepa]:[Hf;'I.

Mopcuctema Blackhole

B noacncreme Blackhole BooBme Her Mexanmuama XpaHeHud JaHHBIX. Bee
KOMaHJAEl [NSFRT mpocTo HTHopHpYioTcA. OZHAKO cepBep 3allHCHIBAET 3a-
npocsl k Tabaunam Blackhole B smypHanel kak o8bIYHO, TAK 9TO OHH MOTYT
BLITEL PeIMUIHPOBAHLI HA MOAUHHEHHEIE CEPBEPEl HIH IIPOCTO COXPAHEHEI
B rypHane. ro gemnaer nogeucremy Blackhole nomeanolt mas macrpofikn
[pPEeIoJIaraeMelX PeIJIHKa0 U 0 BEIeHHA JYPHAIA AYLUTA.

MNopcuctema NDB Cluster

Kovnanusi MySQL AB npuobpenn nogcueremy xpanenuss NDB Cluster
y Sony Ericsson B 2003 roay. MexogHo ator crasgapt OblI CO3I4H JJIHA
BBICOKOCKOPOCTHON 00paboTKM JaHHBIX (B pPeajJbHOM MAacHiTade BpeMeHI)
¢ BO3MOM{HOCTAMHY H30BITCYHOCTH H BaNaHCHPOBKH HArpyaku. XoTda JRyp-
HAJ BeJics Ha JHCKe, Bee JaHHLIe XpaHHIHEeh B TaMATH ¥ pafoTa Sbl1a onTiH-
MH3MpOBAHA LA MOHCKA 10 nepBHYHOMY KA1y, C Tex nop MySQL AB xo-
DaBHIa Apyrue MerToidbl HHACKCHPOBaHHA H dHaAaYHUTe/IbHO OIITHMHSHPOBAJA
mogcuctemy. Haunraaa ¢ MySQL 5.1 NDB Cluster mossoadeT coxpaHATE He-
KOoTOphbIe CTO..’Iﬁ]J,BI Ha JHCEe.
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Apxurertypa NDB yaukanbHa: kaacrep NDB cosepiiieHHO HHOR, UeM, Ha-
npumep, kaacrep Oracle. Hudpacrpyerypa NDB ocHoBana Ha KOHIEIIIHH
«0ea paspenenua pecypco». Orcyrereyer Kakaa-~1nbo cerb XpaHEHHHA JaH-
HEIX (SAN) niam gpyroil moZoOHBIN IIeHTPa IH30BAHHEBIN MeXaHM3M, Ha KO-
TOPOM OCHOBAHBI HEKOTOPbIe MpouHe THNEBL kKaacTepoB. Basa ganusix NDB
COCTOHT U1 Y3JI0B TAHHBIX, Y3JI0B yIpaBieHud u yaaos SQL (pxseMIiapoB
MySQL). Kamxasrit yzesm AaHHBIX XPAHHT CerMeHT («thparMenTs) JaHHBIX
KjaacTepa. @parMeHThl Ly0IHPYIOTCHA, TAK 9TO CHCTEMA IO JAEp:KIBAaET He-
CKONBKO KOIWUH OAHHX U TeX JKe JAHHLIX B PA3HLIX y3aaX. Joa Kasaoro
Vyala obLIYHO BELAENSH OJUH (PHU3muecKuil cepBep ¢ Nenblo 00eceueHIA Ha-
OBITOUHOCTH W OTEa30yeToifuuBocTi. B aToM oTHOMeHNHN nogcuerema NDB
nogotna RATD Ha ypoBHe cepBepa.

Vane! YOpaB/JIeHUA HCIIONB3VIOTCA AJIA HN3EJedeHHA LLEHTpaI[I-I3OBaHHOEI
KOHMHUTYpAIIHH, a TAKMKe A1 MOHHTOPHMHTA M YIPABIEHHS Y3MaMI KJa-
cTepa. Bee yabl TaHHBIX B3aWMofelicTBYIOT JApYT ¢ JpyTroM, a Bee cepBe-
pel MySQL (yaasl SQL) coeJHHAIOTCA €0 BCeMH yaiaMu nanubix. [lng NDB
Cluster EpUTHYeCHEH BAMHBIM ABJAASTCA MIHHMHIAIHA CeTEBLIX 388D ER.

penyupexgenue: NDB Cluster — aTo mepeoBas TeEXHOJNOIHA, 0HA, HECOM-
HEHHO, 3ACHY:KHBAET MCCAGMOBAHVA ¢ TeMbl0 YIOBIETBOPEHUA JFOGOTBIT-
CTBA, HO MHOI'HE IIBITAITCA PEIIATh C €€ IIOMOIIBIO 3a1a4H, I1A KOTOPBIX
OHA He IpegHaszHaueHa. llo HameMy omBITY, ZaKe Iocide TOIATEIBHOTO H3Y-
UeHNA JAHHOMH [MOACHCTEMBI MHOTHE BCe JKe He MOHMMAIH, B KAKHX CAydaax
oHa MoKeT GBITH II0Je3HA, o KpaliHeill Mepe, g0 Tex mop, IOoKA He yeTaAHAB-
JIABAJIH ee H He HCI0JIb30BANHN B TeueHHe HekoToporo Bpemenn. OBbIMHO aTO
HPHBOIHI0 K IycToll Tpare BpeMmenn, nockoisky NDB Cluster npocto ne
NpegHAZHAUEeHA A1 PONH VHHEEDPCATIBHOTO MEXAaHH2RMA XPAaHeHNs JaHHEIX.

OBLIMHO BHISBIBAET VAUBIEHHE TO 00CTOATETIbCTRBO, YTo NDB B HacToAIMEE
BpeMs peaJinayeT ONepantH coefnHenna (joins) Ha yposHe cepBepa MySQL,
4 He Ha YPOBHE NOICHCTEME! XpaHeHNd. IlocKoNbKY Bee gJaHHBIe 0ada NDB
OONKHEl M3BJIEKATBCHA YepPEe3 CETh, CJIOIKHEBIE COeOUHEHHA OKAZBIBAIOTCA
UpeaBEIYAIHO MeLneHHEIMH. C Jpyroil cTOpOHE, NPOCMOTP OJHOH TabIAIE!
MoOKeT OEITE OUeHE GEICTPEIM, TOCKONLEY PE3YILTAT MIOCTYIAET CPARY OT He-
CHOJBEUX Y308, KaMK/IbIl H3 KOTOPLIX TlepeiaeT croio 4acTh HHdoOpMalHH.
JTO TONBKO OIHH H3 MHOIHX ACHEKTOB, KOTOPLIe CJASAYeT HMEeTE B BHLY U X0~
PpOIIO MOHHMATE, IMIaHApYA ncnoabzopars NDB Cluster B KomKpeTHOM nIpH-
JIOZKEHHH.

Ioacucrema NDB Cluster HacToIbKO BelHE& H CAOMHE, YTO MBI §oJib0Ie
He OymemM oOcyKIare ee B gaqabHerineM, Heiau Bac mHTepecyer ara TeMa, TO
[IOUINHTE KHATY, CHEIHaJbHO HOCBAILeHHYIO ell. OQHAKO CKa/KeM, 4TQ AIA
BoIBIIHHCTBA TPASUIIHOHHBIX MPUI0KeHAH aTa MOJCHCTEMA He OLXOLHUT.

Mopcuctema Falcon

Oexum Crapki, ofiH A3 NHOHEPOR B obiacTH 8a3 SAHHEIX, KOTOPHIH Hp-
aysman CYB] Interbase, Texmomornio MVCC u tun erombna BLOB, empo-
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eRTHPOBAN ToficHcTeMy XpaHeHna Falcon. Kommanna MySQL AB nprodpe-
Jga Texaoaoraio Falcon B 2006 roxy, u [I:xuM B HacTodllee BpeMsa padoTaer
B MySQL AB,

[Nogcuerema Falcon paspaboTaHa I1A cOBPEMEHHOTO ANMAPATHOrO ofecme-
YeHH A, B YACTHOCTH ST CEPBepOR ¢ HeCKOALEUMHU 64-paspaaHLIMHu mpollec-
copaMu H HoasuTHM 06HeMOM OIepaTHBHON MaMATH, HO MoKeT (JYHKIHO-
HHpPOBAaTh 1 Ha 0oJlee cCKpoMHOI TexHuKe. B Falcon menone3yercsa TeXHONO-
rua MVCC, nprudyeM HcnonHAeMble TPAH3AKITHN N0 BO3MOKHOCTH IeJIMEKOM
XPAHATCA B TAMATH, ITO CYINECTBEHHO YCHOPAET OTKAT ¥ ONEpAllHIO BOC-
CTAHCBJICHHA.

Ha MomeHT Hanucannsg KHATH nofcucrenma Falcon eme e 6b11a 3aKoHYeHa
(HampuMep, 0HA MOKA He CHHXPOHAZAPYeT GHECAIIHIO ThAH3aAKIMH ¢ TBONY-
HEIM YPHANOM), TTO3TOMY MEI He MOMKEM MHCATh 0 Hell ¢ JocTaTouHoIl cTe-
[eHblo KoMIleTeHTHoCTH. [laske NpoBeleHHble HAMH [IpejBapHTeNbHbIE Te-
CTBI, BEPOATHO, YCTAPEIOT K MOMEHTY BBIX0A8 OKOHUYaTenbHON Bepcuu. llo-
XO0j¥e, UTO Y STOH IIOACHCTEeMbI XOPOIINIH TOTeHI[HAM 1A BeO-NpHIoKeHn,
HO OKOHYATE.IBHBIE BBIBOIEI IEIaTh IIOKA ellle PaHo.

Mopcuctema solidDB

IMoacucrema solidDB, paspaborarHaa komnanneil Solid Information Tech-
nology (htip://wiww.soliddb.com), npegsaraeT TPpaH3aKIHOHHYIO 0BpadoT-
KV JaHHEIX ¢ ACoAL30oBanHeM TexHogoran MVCC. Ona noggepsuBaeT Kak
ONTHMHACTHYECHKOE, TAK H [IecCHMHCTHYECKOe yIpaBJcHue KoHKypeHuuel,
Yero HeT HHA B 0gHOI apyroil nogcucreme. Llogencrema solid DB g MySQL
BE/JIIOUAST B ceda ODOJHYIO NOJNep:KKY BHEIITHHX rarogell. OHa Bo MHOTOM
HATIOMHHAET Ill]lODB, HanmpMep B YACTH HCOOMBIOEAHNA K.JIACTepPHBIX ITH-
gercoB. B cocrar solidDB gma MySQL BrmooueHE! GecmiaTHEIe QyHRIMH
OTIEPATHBHOTO PE3EPBHOTO KOTTHPOBAHAA.

IMpogykr solidDB mma MySQL mpegcTaBiader coboll 3aKoHYeHHBIH MDaKeT,
cocToAmMMI Ha MogcAacTeM xpaHeHHs solidDB n MyISAM u camoro cepBepa
MySQL. Conpakenne me:kay solidDB u ceppepom MySQL 6r1mo mpeacTas-
Jgeno B koHlle 2006 roga. OgHaxo 6a30Bad TeXHOJIOIHA K KoL AMeloT 15-1eT-
HOK Heropuo., Hommnanma Solid ceprudnumpyer M nogiep:kuBaeT Bech
opoxvkT. OH coorBercTByeT Auneusnnu GPL 1 npexraraeTca Ha KoMMepUe-
CKOIl OCHOBE ¢ HCTIONMb30BAHHEM MOJEIH ABOHHOTO THIEH3UPOBAHUA, TaK okl
Hee, KaK U 114 cepsepa MySQL.

Noacncrema PBXT (Primebase XT)

IMogcuerema PBXT, pazpadorannaa ITomoMm Makxarnoru ua ramGyprexoii
koMmranui SNAP Innovation GmbH (http://www.primebase.com), Apasercs
TPAH3AKIHOHHBIM MEXaHU3MOM XPAHEHHH JAHHEIX C YHMKQJILHBIM JH3ak-
HoM. OfHON H3 erc OTIMYHATEIbHBIX X8PAKTePHCTHE MOMHO HA3BATE CIIO-
cob HCIIOJIB30BAHHA KYyPHAMA TPAH3AKINI 1 (hailloB JaHHBIX € EIbIO H3-
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GesKaTh YOPeRIATONEH 3aMTHCH B KYPHAJ, YTO 3HAYATETbHO YMEHBLIIAET
HaKJ8AHble pacxoasl pH dukcannn Tpansakiuil. Takaa apxuTeETypa 1I0-
apoader nogcucreme PBXT paGorare B ye/10BHAX 0UeHE BEICOKOH KOHKYPEH-
OHHA Ha 3alHCh, & TECTHI YKe MOKa3aiH, YTO B HEKOTOPBIX OIePalllAX OHA
MoskeT ObITE garke OpicTpee, yem InnoDB. Iogcuncrema PBXT ucnonesyer
MVCC u noggepsituBaeT orpaHUYeHUA BHEIIIHETO K04, HO HE HCNOMb3YeT
KJIacTepHbie HHICKCEL.

FPBXT apaderca cpaBHUTEIBHO HOROM TeXHOJOTHEN, eli ellle NpeIcTOUT Npo-
ABHTH cebsa B peansHoil paGore. Hanpunep, peanusanua nNo-HACTOAINEMY
DOJTOBEYHBIX TpaHaaKiiil 6bi/a sa KOHYeHA TOIBKO HETABHO, KOTAA MbI TTH-
CAJIH 3TY KHHUTY.

Komnarmsa SNAP Innovation padoTaer Hanx pacmuperneM K PBXT — mac-
mrabupyeMoii HHQpacTpyETypoil «moTokoBeIx BLOB» (blob streaming,
http://www.blobstreaming.org). OHa npenHasHadena 11A apGerTHBHOIO CO-
XpaHeHHud | H3BJjJeveHHA Gonb1mx O/10K0B JBOHYHBIX JAHHBIX.

MNopcuctema Maria

Maria npexacrabiaaer cofoil HOBYIO MOICHCTEMY XpaHEHHA AAHHLIX, paspa-
OOTAHHYIO HECKOJIbKMMHE BeIYLINMU HHHeHepamy MySQL, sxawuaa Maiik-
n1a Bugennyca, cosgarena MySQL. Ilepsonauanabuas sepcna 1.0 BrI0O9aeT
B ceBd TOMbKO HEKOTOPERIE H3 3allIaHHPOBAHHBIX BOAMOKHOCT .

Ilpegnonaraercs, uro Maria zamennT noacucremy xpaneansa MyISAM, ko-
Topafd celidac MpuMeHAeTcsA B MySQL o yMolUaHA0 B HCIOAB3VeTeA cep-
BepOM IS BEITTOJIHEHIA BHYTPEHHUX 23a7a4, HATIPAMED A1 XpaHeHUA Tab-
JHATL TPUBHUNETHI H BpeMeHHEIX TAGNHUI, CO3AARAEMBIX B MPOIECcCce BRITON-
Henud 3anpocoB. BoT HeKoTOpLIE B3 IINAHUDYEMLIX BO3MOMtHOcTeil:

¢ Bribop TpaH3aKOHOHHOIO JHGO HeTPAH3AKIIHOHHOTO XPAaHHIHIAL HA
YpPOBHe TaGaunbl

s BoceraHopaeHde nocie chod, gake Eoraa radiauiibl pﬁﬁOT&IOT B HeTpaH-
3aKITHOHHOM pelX HMe

* BroxnpoBka Ha ypoBHe cTpok © MVCC

s VYayunrennas obpaborka BLOB

Apyrve noacncrembl XpaHeHUs

Pasanunsblie cTopoHHHe paspaboTyHEN NPeiiaralor Ipyrue (MHoraa nareH-
TOBAHHBIE) MOACHCTEMB! XpaHeHuA. CyMIecTBYET MHOXECTBO CIEIMajIH-
3MPOBAMHEIX W SKCIepHMEHTAJIBHBIX TNojcHcTeM (HAaOpHMep, IMA 3anpo-
ca K BeB-caymbam). HeroTopble 3 HUX paspadaThiBaOTeA HeodHITAaABHO,
BO3MOJKHO, OAHUM HJH ABYMSA NporpaMmuctanmu, Coafars NoAcHeTeMy Xpa-
HeHHd 114 MySQL cpaBHHTE/IBHO HECI0MKHO. OJHAKO O0JNBIIHHCTEC TAKHX
pa3paboTok MAJIOM3BECTHO, OTYACTH U3-34 UX OrpaHWUYEHHON NPHMEeHWMO-
cra. M1 ocTaBIAeM BaM BO3MOMHOCTE HCCIEIOBATE HX CAMOCTOSTEIBHO.
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BbiGop npaBunsHON NOACUCTEMbI XPaHEHUS

Ilpn paspaboTke mpuao:xkeHuA gnA MySQL BBl JOKHBI PEIINTH, KAKYIO
NOACHCTEMY XpaHeHHA HCII0Nb30BaTh. Ecnn ge 3a4aThCA 3THM BOIIPpOCOM Ha
aTalle NpoeKTHPOBaHnA, TO, CKOpee BCeTro, Yepes KaKoe-TO BpeMA Ebl CTOJIK-
HeTeChb ¢ ollpedeeHHEIMH CTOM{HOCTAMII. Br1 mosxeTre OSHﬂpy.}HHTB, qTo HC-
moJge3yemMad o YMOMTYaHWIO TOACHCTEeMAa He ofecIreunBaeT HYHBIX BO3-
MOHQHOCTeﬁ, HalpuMep TpﬂHBaH]IHﬁ, HJIH MO¥eT OKa3aTbCHd, 4YTO AJ14 TOH
COEOKYIIHOCTH 3aITpOCOB HA UTeHHe H 2allUCh, KOTOPYIO I'eHepHpyeT Ballle
TpujJdoKeHNe, HEO6XOJII/IMBI ooJee JeTalbHEIE 6J10KHpOBIC1?I, gemM 6J’IORI/IpOB-
KM Ha ypoBHe Tabaniiel B MyISAM.

IMockombKy AOTYCTHMO BBIOHpATE cocob XpaHeHWA JaHHBIX 1A KAaXKI0MN
TabMHIbl B OTAEJIBHOCTH, BbI JOJKHBI ACHO IIOHHMAaTh, KAK OyZeT HCIOJb-
30BATBCA Kajkgada Tabanna, I KaKHe JaHHbIE B Hell IJIaHUpyeTCA XPaHHATD.
OTo TaKsKe MOMOMKET IOJYUYNTE XOpoIlee IpelcTaBAceHHe O IIPHICHKEHHH
B UEJMOM H O MOTEeHIHAJE ero pocTa. Boopy:KHBIIHCE 3ToH MHMOpMAanmeit,
BBI CMOJKETE OCOBHAHHO BRIGHPATE HOJCHCTEMBI XPAHEHIA TAHHEIX.

L

b Henompaosarnne Pa3HBIX INOACHCTEM XPaHeHHUA IJId PA3HBIX Tabanm —

‘: He BceTda yIauHoe pellleHHe. BBIGOP eIMHOTO MeXaHNEMa XpadeHH
L - 3

w, ﬁ .+ HOAHHBIX OJId BCeX ’I‘a6JIH]J, MOM¥eT HECKOJBKO CDIETYHTE BAIITY *KH3Hb.

Kputepuu Bbibopa

XoTa Ha pellleHNe 0 BbIGOpEe MOICHCTEMbl XPAHEHHUA MOTYT BIHATH MHOTHE
(haKTOpPHI, ODBIYHO BCE CBOZUTCA K HECKOJMBKUM Da30BBIM KpHTepHAM. BoT
OCHOBHBI€ 8JIEMEHTEI, KOTOPBIE cledyeT IPHHIMaTh BO BHUMaHHE!

Tpansaxyuu

Ecan pamenmy mpuiosxennio Tpebyiorcea TpaHsaxuum, To InnoDB asna-
erca Hambogee cTabHIABHONH, XOPOITO MHTErpupoBaHHOI, IIpOBEepeHHO
HOACHCTEeMOIl XpaHEeHNA HA MOMEHT HalHCcaHUA KHATH. OTHAKO MBI O3KH-
AaeM, 9TO CO BpeMeHeM INOABATCA TpaH3aKIHOOHBIC IIOACHCTEMEI, KOTO-
pPble CTAHYT CHIBHEIMHE collepHEKaMH A4 InnoDB.

MyISAM MOKHO HA3BATH XOPOIIMM BAPHAHTOM, €CJH 3a1a4a He Tpedy-
€T TPAHRAKIHI H B OCHOBHOM IIPeXBABIAET 3ampockl Tama SELECT mmm
INSERT. MEorma oTmesbHbIe KOMIOHEHTHI OIPHJIOMKEHNA (HaopuaMep, Ipo-
TOKOJIMPOBAHIE) MOTIAZAIOT E 3Ty KATETOPHIO.

Kournypenmmuuwiit doecmyn

Kax Jydine YToBJIeTBOPHUTE Ballld TpeﬁOBﬂHﬂH K KOHRKYpeHIIHH, 3aBUCHT
ot pabouell Harpyakn. Ecii BaM TpebyeTcA OpOCTO OCYIIECTBIATE B KOH-
KYPEHTHOM pesXHMe ONEPAINH YTeHUA H BCTABKH, TO XOTHTE BEPLTE, X0~
Tute HeT, MyISAM aBiaercsa mpexkpacHbIM BeiGopom! Ecnn Hy:KHO mOI-
Iep:#aTh COBOKYIIHOCTh OZHOBPEeMEeHHEIX OMepamuil, Tak 4To0bl OHH He
HCKAaKaIH PesyJIbTATOR IPYT ApYyTra, TO X0POIIo Hoaoiier KaKaa-aHubyIsb
TIOACUCTEMA ¢ BOZMOKHOCTHIO GIIOKHPOBOK HA YPOBHE CTPOKH.
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Peaeparoe iconuposanue

HeofX0ZHMOCTE PeryIsSpHO IPOBOJHTL ONEPANWH Pe3ePBHOI0 KOMHPO-
BAHHA TAKJE MOMEeT MOBJHATH HA Bam BeiGop. Ecaw cymecrsyer Boa-
MOMCHOCTH IIEPHOAMYECKH OCTAHABAUBATH CEPBEp AJA BHILNOJIHEHIA HaH-
HOI MpPONEeIVPHI, TO ToAOHZeT nwobad HOACHCTeMAa XPaHEHNIA LAHHBIX.
Ognako ecan TpeGyeTcA OCYIECTBAATH De3epBHOEe KONHMpoBaHHe Ges
OCTAHOBKH cepBeEpA, BLIGOp Vike He Tak oueBHAcH. Bojee moapotno arta
Tema ofcy:xaaercea B rase 11,

Takske nMefire B BHAY, YTO HCHOONL3CBAHKE PASIHYHBIX MOJCHCTEM Xpa-
HEHHA YBeJHYHBAET CJ0MHOCTh PE3EPBHOTO KOIHPOBAKHA I HACTPOHKH

cepBepa.
Bocemanosaetue nocne coon

Ecmm o6heM JaHHBIX BeMHK, To HYMRHO CcephesHo ONEHHTH, CHOIBKO
BpeMeHH 3aiiMeT BoccTaHOBJAeHHe 6ashl mocae cboda. Tabaunsr MyISAM
00BIYHO YAalle 0KAa3BIBAIOTCA NOBPeKAeHHBIMH H TpPedyT 3HAYHTEb-
HO G0JIbINle BpeMeHH AJA BOCCTAHOBIEGHHA, YeM, HAIpHMeEp, TaGIuIfbI
InnoDB. Ha mpakTike aTo offHA H3 CAMBIX BAMKHEIX OPHYHH, M0 KOTO-
PBIM MHOTHE HCOOTB3YIOT MogcHeTeMy InnoDB xaske MpH OTCYTCTBUA He-
00XOI HMOCTH B TPAHBAKIHAX.

Cnetgu A bHLIC S8O0IMOMHOCMU

HaroHell, BBl Mo3keTe o0HAPYRUTH, YTO TIPHIOKEHHIO TpeSyOTCea KOH-
KpeTHbLIE BOBMOIKHOCTH MJIH ONTHMHBAINH, KOTOPEIE MOT'YT 00eCIeYnThL
TONLKO HeKOTOpLIe ToAcHcTeMbl XpaHenusa MySQL. Hamnpumep, muo-
rHe IPHJACMEHHS HCI0JB3YIT ONTHMHBAIHNH KJIACTEPHBIX WNHIAEKCOB.
B HacrosAmee BpeMA 3TV BOBZMOMKHOCTE obGecieuHBaoT Toabko InnoDB
u solidDB. C gpyroii cropons!, mams MyISAM momziep:KHBaeT II0JIHO-
TeKeToBLIH nomek. Eenn mogencreMa XpaHeHHs OTBEYAET OAHOMY HJIH
HECKOJLKHM KPHTHYCCKHM TpeDoBAHHAM, HO He OTBEUIET APYIUM, TO
HYxXHO Jnu00 HallTH KOMIOpOMHCC, Jubc BeIOpATs pazyMHCE IIPOEKTHOE
penienre. Bul yacTo MoMeTe MOJIYYHTE TO, YTO BAM HYKHO, OT OJCHC-
TeMEBl XpaHeHNA, KOTOpas, Ha [IepBRIH BariAa, He COOTBETCTBYET BAIITHM
TpeGoBAHHAM,

Her Heo0xoamMocTH NPHHHUMATE pellleHHe HeMeAdeHHo. B ocrapmielica
YAcTH KHHI'M BLI HalfeTe MHOMKECTBO MATEPHATOB, KAcAIoUXcsa CIadbIx
H CHJIBHBIX CTOPOH KAMKIOH ITOJCHCTEMBI XPAHEHHA, a4 TAKEe HEMAJO COBe-
TOB IT0 APXHTEKTYpe H TPOeKTHPOBaHUIO. B 0fIneM, BApHAHTOB, BEepOSATHO,
FHAYUTENBHO GoMbllle, YeM Bhl MOMKeTe IpelcTaBuThH cele cefiuac, a jaib-
Helliee YTeHHe MMOMOKET BAM HAHTH OTBET HA 3TOT BOIPOC.

MpakTnyeckne npumepsbl

Bee BblllieCKa3aHHOE MOMeT NOKA3AThCA HECKOMbKO a0CTpaKTHBIM BHE KOH-
TeKCTa peaJbHOM NpPaKTHKH, TaK 4TO JaBaliTe odpaTHMCA K HEeKOTORbIM
MIMPOKO PACOPOCTPAHEHHBIM IIPHIOKeHUAM 0as gaHHBIX. MbI paceMoTpIM
pazTuyHBle TAGIHILI W ONpeAeInM, KaKad NMOoACHCTeMa XpaHeHHA JTydlle
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BCETO OTBEYacT HOTpeﬁHOCTHM B0 M8 HAX. HTOT‘()B}IEO CEOOKY BapHaH-
TOB MEI IIpHBeAeM B CJIeIYIOINEM pasieie.

MpoTokonupoBaHue

IMpeamomosKHuM, Bl XOTHTe HCTOIb30BaTh MySQL ANA TpoTOKOMIHpPOBAHUA
B perRHMe peaJbHOr0 BPpEMEHH BeeX TeledoHHbBIX 3BOHKOB ¢ IeHTPAJIBHOTO
renedoHuoro kommytaropa. Mk, BoanmoscHo, Bel yeranoepuau mod log sql
oaa Apache, uro0bl xpanuTes cBegeHnsa 000 Bcex mocelleHHsaXx ped-calita
opamo B Tabiaune. B rakux nmpuaoxeEHAX obecnedeHHe OBICTPOAEHCTBHA,
CKOpee BCero, SIBMAETCA caMOM IUVIaBHOH 3axadeil. Bel He xoTuTe, YTOOEI
faza FAHHBIX OKA3AIACE YBKHUM MecToM. MeXAHH3MEI XpAHEHHA JTAHHBIX
MyISAM u Archive mogofifyT oueHb X0poIro, TOCKOJBKY ¥ HHX MAJTeHbENE
HaKJaAHble Pacxoibl, U Bbl MOXETe OCYIIeCTBIAThL THICAYN onepallnii sa-
oucH B cekyHay. MexanuzMm xpaHednd gasaeiXx PBXT rakske nogxoaur 1,14
34744 IPOTOKOAMPOBAHNA.

OnHaKO Bee CTAHOBHTCH I'OPAsIo HHTEpecHee, KOILA NPHXOIHT [ICPA reHepH-
POBATh OTYeThl HA OCHOBE HAKOIIJEHHBIX JaHHBIX. B 3aBHCHMOCTH OT TOIO,
KaKHe 3alpOCH Bl NpeLbABJAAETE, BeJNKa BePOATHOCTE, UYTO ¢00p JaHHBIX
AAA OTYeTA 3HAYHTEIBHO 3aMeIIHT IIpoliece fobaBNeHHA HOBBIX 3amucell.
Yro MOMKHO CAETATH B TAKOH cCHTYAITMA?

OfHMM H2 pellleHHII ABIAETCA HCIOJILAOBAHHE BCTPOeHHON (QVHENUH pe-
oanranny MySQL ona KJI0HMpOoBAHUA JAHHBIX Ha BTOPOI (MOLYIH HEH HEIIT)
cepRBep, Iie 3aTeM GYAYT 3aNyIleHbl JIHTeTbHEIE 3alIPOChl, AKTHBHO MOTpe-
faatomnine pecypenl, Taxum obpasoMm, riaBHbIl cepBep ocraHeTces cBobOI-
HEIM OJIA BCTABEKH aaaneﬁ H HE HyJHO GY,E[GT GGCHOHOHTLCH O TOM, Kall CO2-
JaHHEe OTHeTa IIOBAHAET HA IIPOTOKO/IHPOBAHIE B Pea/JJPHOM EpeMeHH.

Mo:HO TAKIEE 3aTMYyCHATH 3aTIPOCHI B IEPHOTET HHBKOIT HATPY3HH, HO TIO Mepe
SBONMIOITHA [TPHIOHEHHA 2Ta CTPATErHA MOMET CTATH HepaﬁoTocnoc oOHOH.

OpyTHM BapHaHTOM ABIASTCA NCHONLI0BaHUe oObheTHHeHHON TaGmHIbI
(mofmcHerema xpaHeEnd Merge). BMecTo Toro uTofRI BCeTia OHcATE B OTHY
H Ty ke TaGIAIY, HacTpolTe TPHIoKeHHe TaK, YTOOb KK IBI MPOTOROT
coXpaHdAscA B Tad/nlle, HMA KOTOPOI cOCTaB/JeHO H3 ['04a 1 HasBaHUA HJIH
HoOMepa MecALd, Hampumep web logs 2008 01 mam web logs 2008 jan. 3Ba-
TeM ompefedanTe oDBeZMHEHHYVIO TabiaHiy, NpeAHasHAUEHHVIO JJAA XpaHe-
HUA TOAJIEMKAITUX ArPEerupoBaHHIO JAHHBIX, H HCIOMb3YHTE e B 3alpocax.
Ecnn Tpefyeresi arperapoBaTh TaHHLIE edeTHEeBHO HITH e eHeeILHO, MpH-
MeHsiiTe Ty e eTpareruio, TOJALKO HMeHa Tabnull cTanyT Golece Ioapod-
HbBIMHU, HanpuMep web logs 2008 01 07, Ecau sbl Oygere ofpaiarecsa K Tad-
JAHUAM, B KOTOPhIE yVKe He NPOM3BOLUTCA 3AIMNCEH, TO NPHJIOKEHHE CMOMET
COXpaHATH HOBBIE AAHHBIE IPOTOKOMA B TEKYVUIY O Tabauiy Bea momex.

Tabnuubl TONbKO ANS YTeHWA UKW B OCHOBHOM AN YTEeHUA

Tabanitel, cogepsealiiie TaHHBIE, KOTOPBIE UCIOJIL3YIOTCH A8 CO3AaHAA Ea-
TAI0TA MW CHHACKAa (BAaKaHCHH, aVKIIHOHBI, HeIBMKIMOCTE W T. II.), 00BIU-
HO OTJIHYAKOTCA TeM, UTO CUHTHIBAHHE W3 HHX MPOHCXOAUT IHAUNTEIBHO
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uaire, 4eM sanuch. Takue Tab/IAI b ABIAIOTCA XOPOIIHMH KaHIHATAMH JJIA
MyISAM — ecu 3aGeITE 0 TOM, 9TO ImponcxoxutT npu cboe MyISAM. Ilocra-
patiTech H36e:KaTh HeIOOIEHKH TOr0, HACKOJIBKO aT0 BaXHO, MHOTHe ToIb20-
BATEJIH He IOHUMAIOT, KAK PUCKOBAHHO HCIOJIB30BATE NOJCHCTEMY XpaHeHHH,
KOTOpasd He 0YeHb-TO H IBITAETCA rapaHTHPOBAaTh HALeKHYIO 3allHCh Ha AUCK.

- -

"l QueHE OOIE3HO SATYCTHTE HMHTAILHIO peMLHOﬁ HATPY3KH Ha TECTO~
‘: BOM cepBepe, a 3aTeM B IDAMOM CMEICHE CIOBA& BHITEPDHYTE BHIKY
“w ..

IEKTPOIUTAHN U3 PO3eTKH. JIMYHEIH OOBEIT BOCCTAHOBICHNS IaH-
HBIX nocue cOos Gecirened. OH yiepesKeT 0T HEIPUATHEIX CIOPIPHI0E
B Oynymiem.

(15N

Toarsko He goBepAliTe HapogHO# MyapocTH «MyISAM 651cTpee, uem InnoDB».
Kareropu4HoCcTh 3TOr0 yTBEPAAEHUA criopHa. Mbl MosKeM NepeuyncIuTh Ae-
cATKH curyanuii, rorga InnoDB mosepraer MyISAM B npax, ocobeHHO
B IPHIOXKEHUAX, Tde HAXONAT OpHMeHeHHe KIACTePHBIE HHASKCH HJIH JaH-
HbIe TIeTHTKOM PABMENIAoTed B TaMaTrH. B ocTaseiica YacTH KHUTH BBl YBH-
InTe, Kakue GAaKTOPLI BIHAIOT HA IPOURBOIHATEILHOCTE IIOACHCTEMEI XpaHe-
HuA (pasMep JaHHBIX, TpefyeMoe KOTHYECTBO OIlepannii BBoga,/BEIBOLA, IEp-
BHYHEIE KJIOTH U BTOPHYHBIE HHAEKCEHI H T. I.), H KAKHe H3 HUX HMelOT OTHO-
IMeHNE K BAINEMY OPHJIOKEHHTIO.

O6paboTka 3akazoB

IIpu obpaboTKe 3aKa30B TpaH3AKIHH TpedyIoTCA MOYTH Beerga. 3aKoHUIeH-
HEBIH HAIOJIOBHHY 3aKa3 BpAJ MK o0pagyeT BAIHX KIHeHTOR. [pyrum Bak-
HBIM 0OCTOATENLCTBOM ABJAETCA TO, NOALEP:KHBaeT JIM IIOACHCTEMA Orpa-
HHYeHHA BHemrHero kiamoda. Ha moment mamucanua osroii xaurn InnoDB,
BEpOATHO, 6B1a ONTHMANIBLHEIM BEIGOPOM JJ1A NMPHJIOKeHUIT 06padoTKH 2a-
Ka30B, XOTA B KaUecTEe KAHTUIATA MOMKHO PACCMATPHEATE MO0V IIOLCHC-
TeMy XpaHeHH .

BupkeBble KOTUPOBKM

Ecnn BeI cobupaere OHprKeBble KOTHPOBKH AJA MOCHAEIVIOIIET0 aHAIMA3A,
BaM mogoiimer mexaEHaM MyISAM (craemyeT YOHTBIBATH €0 0OBIYHBIE TOH-
Kue MecTa). OTHAKO €Cc/IH BEI HCIOJbayeTe Beb-caykby ¢ GonbpIIHM Tpadu-
KOM, KOTOpAas MoNyIaeT KOTHPOBKH B PeiKiIMe peabHOI'0 BpeMeHd H HMeeT
TRICAYH TIONL3OBATENEH, TIUTENbHOEe OMHUAAHHE DPe3VIbLTATOR HEeJONyCTH-
Mo. MHorme KJIHEHTHI OyIyT OJHOBPEMEHHO IBITATHCS OCYINECTBIATE YTe-
HHe U3 TabJIHIBL U 3a1CH B Hee, I03TOMY HeoOxoquMa GI0KUPOBKa Ha YPOB-
He CTPOK W.JTH TPOEKTHOE pelienie, MUHAMHSHPYIOIee KOJTHIECTBO Olepa-
nuii OGHOBJIEHHA.

Aocku 06bABNEeHNIA N ANCKYCCUOHHDbIE (POPYMBbI

TemaTnyeckne THCKYCCHE ABJAIOTCA HHTepecHoll sazaveil AaA IOJB30BA-
resneit MySQL. CymiecTByioT coTHH GecIIATHBRIX CHCTEM, HANHCAHHBIX HA
Aspikax PHP u Perl, KoTopsle M03BONAIOT OPraHU30BEIBATE HA cATax Te-
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MaTAYeckHe TUCKYcCHH. MHOrAe U3 HAX co3fanbl Oes yropa Ha a(derTHB-
HOE HCI0.1b30BaHe 6asbl AAHHLIX, B PE3Y/JbTATE 4€I'0 OHU HMEIOT 00bIKHOBE-
HHe 3allyCEATh K1Y 3allpOoCOB 4.1d KaMdJ0I'0 OGCHYL‘KHB&EMOPO OGPHLLIEHHF[.
He}coropbre paspaGOTaHb[ C HaMepeHNeM 0DecCleYHTh HEe3aBUCHMOCTE OT
THIIA HCHOITBBYEMOﬁ 6a3bl AAHHBIX, IIO3TOMY reHepHUpyeMble IIMH 3allpoChl
e sagefieTnyIoOT cnerudnyecke BosmositnocTu wonkperuocit CVB]I. Hepen-
KO HO,I[DGHLIE CHCTEMLI 0OHOBJIAIOT CUCTUHKA H coﬁupamT CTATHCTHHEY Daa-
JIMYHBIX JHCKYCCHH. 3aUacTYIO OHH HCHOJBL3VIOT AJIA XpaHeHHUA BCeX CBOHX
TAOHHBIX HeDOJLINOE YHCJI0 MOHOIHTHEIX TA0J Hi. B pe3yviabsTare HECKOJIBKO
OeHTPANBHBIX TE]_6.}'I}IEL OHA3BIBAIOTCA 3ATIPYVeHHEBIMH OlepallHAMM 3aIl-
CH ¥ 4TeHHA, A 5.?10R}IPOBKH, HEDﬁXO,E[HM}:IG L 2§ ofecTTedueH A NeTOCTHOCTH
J8HHBIX, CTAHOBATCA MOCTOAHHBIM HCTOYHAKOM KOHP.IAKTOB.

HecnMoTpA Ha HeJOCTATKH NPOeKTHPOBAHHA, DONBINMHCTBO TAKHX CHCTEM
OpH MAJTBIX H CPEIHAX HATPY2KaxX paBoTaet xopotio. OxHa®ko ecnH Beb-cafiT
CTAHOBHTCA JOCTATOUYHO GOMBLIIAM M reHepHpyeT 3HAUHTEJBHBIN Tpadukr,
CHOpOCTE ero pt]ﬁOTl:I saMeTHO cHMikaercd. OueBn AHLIM pelleHHeM aTol
npodaeMEl ABJIAETCH NEpPexo] Ha JPYIVIO HOACHCTeMY XPAHEHWUA JAHHBIX,
KOTOpad MOMKeT 00CHYKHBATE DOJbINe OllepalHil YTeHNA H 3AIIHCH, HO HHO-
I'Za HOJIB30BATENH, IBITAICIIIHECA ITOHTH N0 3TOMY IIYTH, OBIBAIOT YIUBIEHBI
TeM, YTO CHCTEMA HAYHMHAET paﬁo'ra'rb erme MeTaeHHee!

IlonepzoBaTenn MOI'VT He IIOHHMAaTk, YTO NPHJA0KEHIIE 3allyCKaeT JOCTATOY
HO Cl'[eI_l;I{CbH‘-IECKI{e 3aIIpoCkhkl, HAIIPHMEep, BOT TAKOTO BHAa:

mysgl> SELECT COUNT(») FROM table,

[Ipobiema 3araiodaeTcsa B TOM, UTO He Bee NOLCHCTEME] XpaHeHHA HCIOMHA-
OT Tak¥e 3anpocsl 6slcTpo: MyISAM Ha aTo ciocobHA, IpyTHe — He BCerma.
ITna wasxaoif ToAcH CTEeMBI MOMKHO HAHTH Mo ofHbIe TDUMepEI. B 'aBe 2 BRI
yaHaeTe, KAK BLIABIATE U PeIlarTh mofobHLIe TpoGaeMEl.

MpynoXeHUA Ha KOMMNaKT-AucKax

Ecnn BaM KOTIa-HUOYIbL HOTpebyeTcsa pacnpocTpaHATE Henoasavionine daii-
el gaHabIx MySQL mpuaoxeHNaS HA KOMNAKT-JHCKAX, TTOAYMAilTe o mpH-
MemedHH Tabaan tana MyISAM mam cxxaTeix Tadann MyISAM, korophie
MOMKHO JIETKO H30JHPOBATE M CKONIPOBATE HA APYyroil HocHTelb. CXKATEIE
rabaunnsl MyISAM 3aHEMAKOT 3HAYNTEIBHO MEHbIe MeCTa, YEM HECIHKAThIE,
HO OHH IIpeIHA3HAYEHBI TOJABKO IJA YTeHHA. B HeKOTODBIX NPHJIOMKEHMAX
3TO MOHET BBhI3BATH ONpefeTeHHbIe ITPodiIeMbl, HO, MOCKOJIBKY JAHHBIE BCe
paBHO MpeTHASHAYEHEI INTA 3AlHCH Ha HOCHTE b, TOTAepHABAIOITAH TOIBKO
qTeHue, HeT 0CHOBAHUN HaderaTh MCIo/Ib30BAHNA CIKAThIX Tadmun s aroil
KOHEPBTHOfI ad4aH.

CeopKa noacuctem XpaHeHNA

B rabn. 1.3 npuseseHsl XapaKTepHCTHEH HAaKOO/Iee NMOMYNMAPHBIX OLCHE-
TeM XpaHeHHd JaHHBIX B MySQL, oTHocAIMEecA K TpaH3aKIBAM K OJIOKH-
poBraM. B eTondne Bepeus MySQL vraszaHa MUHHMATLHAA Bepena MySQL,
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Tadauya 1.3. Caodra nodcucmenm xpanenua MySQL

Ioacncrema | Bepenn | Tpan- Heraasnocts | Twmransie [Iporneo-
XpaHeHns MySOL |zakuuu | GIOKMPOBOK | IPWIO:KeHnst NOKAIAWAA
MyISAM Bee Her Tafowanaa | SELECT, Cyemammaa
o wonrypent- | INSERT, Harpyaka Iremme,
HHIWMHM BCETHAR- IMAEBEESTHRA 38DV HE HAANHCH
HAMI
MyISAM Bee Her Tubiinunas Cermenruponanuoe | Bonksnioe
Merge ¢ ROUKYDPENT- | apxuBHpoBanne, ROMHTECTRG
HEIMH BCTAE- | XpaHMIHINA JAHHEIX | II0GATLHBIX
KOMH MOHCKOB
Memaory Bee Her Tabnwrras HpowemyToaanhie Bonrkimre sabopsr
(HEAP) REIMUCHAE WS, CTATH- | JATHRIX, TTOCTOSH-
HECKHWE CITPABOYHBIE HOE XPaHEHe
IaHHbIE
InnoDB Bee Ha Ha ypansue TpalsaikiMonngs Her
CTPOKH obpafoTkra
c MVCC
Falcon 6.0 Ha Ha ypoeue TpaszaKuuoHHA S Her
CTPOKK obpalorka
c MYCC
Archive 4.1 Her Ha ypanne TMpororoarposaiue, | TTorpeSnoers
CTPOKH ATPETHPOTARAS B IROWRACTRHOH
BLIDODEE, ODHOE-
TeHAA, YAANCHHS
CsV 4.1 et Tabanunas | Hpororoaupopanue, | Horpednocts
NaKCTHAA 3arDYSRa | B IDOA3EOILHOIL
HHENTHHX A8HHBIX BhlGUph’.H,
HUASLCHpORAIHE
Blackhnle 4.1 N/A N/A [T poransonam- Bes, kpome
pyemMoe WK TOTO, JITH 96T0
PETLTRITHPYEMOC Tpe THAZHATCHE
APXWBHDORAHWE
Federated 5.0 N/A N/A Pacnpenciennsie Bee, npome
HOTOTHHERA JAHHLIX | TOTO, 414 90T0
MpeHasnuena
NDB 5.0 Ha Ha yporne Brrcowast BarhimmuHo TR
Clusler CTPOKK HOCTYILHOCT b THILAY HBIX
ILPUMEHEH WL
FPBXT 5.0 da Ia yvposue Tpansa RGN T HeobxoaHMoeTh
CTPORH ofpafoTra, B KIACTCPHLIN
c MVCC NpOTOROIHPpORANAE | HEACKCAX
solidDB 5.0 da Ha vpoene TpapsakuEoRHan Her
CTPOKK obpalorka
¢ MVYCC
Maria B.x Ma Ha yponne Bamerna MyISAM Her

{maHupy-
cTeA)

CTPOREM

o MVCC
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HeolxoAmMad A WCTONb3OBAHHA COOTBETCTBYIONEH TMOACHCTEMBI, XOTHA
04 HeKOTOpLIX IoAcHceTeM H Bepcuii MySQL Mosker moTpeboBaThCA CHOM-
HHAHPOBaTh ¢BOIl coOcrBenHbll cepsep, Cioeo «Bees B aToM croanbue osHa-
yaeT Bce BepcnH, HaunHaa ¢ MySQL 3.23.

MNpeoGpaszosaHna Tabnuy,

EcThb HecKoJIBKO ¢cH0CO00B IpeobpasoBaHu A TAGIHIE 13 OHOI NOJCHCTEMEL
XpaHEHHA B APYTYIO, KAKILIN ¢O CBOMMH TOCTOHHCTBAMH W HEAGOCTATKAMI.
B crenyoniax pazfenax MBI pACCMOTPHAM TPH Hanbomdee obmux cmocoba.

ALTER TABLE

CaMpIM DpPOCTBIM CHOCOOOM H3MEHHTH THI TalJaMIbl ABIAeTcA KOMAHIa
ALTER TABLE. Corexyromaa koMaHga npeoOpasyer Tabammy mylable k THOY
Falcon:

mysyl> ALTER TABLE mytable ENGINE = Falcon;

JrorT cuHTaKCcHC pafoTaeT IS BCeX IOACHCTeM XPAHeHHs, HO €CTh OTHS
TOHKOCTL: HCHOJb30BAHHE TAKOTO MeTOJa MOJ{eT 3aHATL MHOI'O BpeMeHH.
MySQL 6yzeT oCyUIeCTEAATE [IOCTPOYHOE KOIIHPOBAHHE cTApOll TAGIHAIILI
B HOBYI0. B Xofe sToif omepallum, cKopee Beero, OyAeT 3afeiicTBoBaHA BeA
nponyckHas cnocofHOCTL JHCKA cepBepa, 8 HEXoAHaA TabJHIa oKaHeTes
aabsoxnposanuoei Ha drenne. [loatomy GyabTe 0CTOPOMHBI HIPH HCIOJIL30-
BAHHH 3TOr0 IIOAX0AA AJfA aKTHBHO HCIOAb3yeMbIX Tabaun. BmecTo Hero
MOM{HO IIPHMEHHTH OJHH 13 MepedHCcIeHHBIX HIXe MEeTOLOE, KOTOPhIe CHA-
YAJIA COBTAIOT KOIIHIO TAGIHITEL.

Ilpz H3MeHeHHH NOJCHETEMBl XpaHeHHA Bce CleNH(HYHBIE AJA crapoil
MOACHCTEMBI BO3MOSKHOCTH TepsioTcsi. Hampumep, mocie npeodpazoBaHuA
rabauisl InnioDB 8 MyISAM, a moTtoMm ofpaTHo OYVAVT NOTEPAHBI ECe BHEII
HHE KJIOMH, 0TpeIeMelHbIe B HexogHot Tabanie InnoDB.

3KCNOPT U UMMOPT

YrobsI HOMYUUTE SOIBNIHI KOHTPOAEL Ha T OPOIeccoM TpeobpaszoBaHmA, BEI
MOXKeTe CHAYANA SKCIOPTHPOBATE TADIHILY B TeKCTOBBIH ¢daiin ¢ moMoIEo
yTIauTH mysqidump. [loce 3Toro MoXXHO GYJeT TPOCTO HBMEHHTE KOMAH-
Iy CAEATE TARLF B aToM TekcToRoM (haiine. He aabybTe oTpeJakTHPOBATE Ha-
apanue TAGIHIILI U ee THII, TOCKEOALKY HelIb3d HMeTh ABe TadIuIlLl ¢ OMHAM
W TeM jKe HMeHeM B 0JHOH U Tol ke Oase JaHHLIX, J83Ke €C/Id Y HHX DasHLIe
THIILI — & mysqidump 10 yMOAYAHHIO IHIIET KoMauay DROP TABLE mepeq ko-
MaHgaol CAEATE TABLE, Tak 4T0 BEI MOMKETe NOTEPSTHL CBOK JaHHBIE, €CJH He
Oyamere ocTOpOMKHELL

JonoMHHTETBHEIE COBETHI TT0 3(hheKTHBHOMY BECIOPTY ¥ BaTPY3Ke JAHHBIX
BBI Hafijere B TAaBe 11,
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Komangbl CREATE v SELECT

Tpernit cuocod npeodpasosanusa sABIsAeT cODON KOMIPOMHCC MERIY CKOPO-
CTBIO IIEPBOrO W 0E3CIacHOCTEIO BToporo. BmecTo Toro urobsl sKCIOpPTHPO-
BaTh BCIO TAOAWOY MAM Mpeobpa30BLIBATE €2 3a OZHH IIpHeM, co3JalTe HO-
BYIO TAOIHITY I HCHOML3YHTe KoMaHAy MySQL INSLHI ... SLLLCT gma ee za-
OOJTHEHHA ¢/IeIYIOUIHM 05pason:

mysgl> CREATE TABLE innodb_table LIKE myisam_table;
mysgl> ALTER TABLE innodb_table ENGINE=InnoDB;
mysl> INSERT INTQ innodb_table SELEGT « FROM myisam_table;

aror CHOCOﬁ paﬁo'rae'r XopoIio, ecJIH JTAaAHHBIX HEMHOIO. Ho ecan 06’BeM JaH-
HEIX BENHK, TO 3aYacTyI0 OKABRIBAeTeA ropasmo adderTHBHEE 3aTIOAHATE
TabAHIY YacTAMH, (PHKCHDPYA TPAHSAKOUIO IIOCIe KAaMKIOH 4acTH, YToGhI
SAYPHaA 1 OTMeHEBlL He CTaHOBHJICA CJUAHIIKON 0B M, Hpe,mnonaraa, HTO
id ABNAeTCA MepBHYHBIM K./IOUOM, 3AIIYCTHTE STOT 3alIpOC HECKOJBKO pas
(kaKABIIH pas HETIOTE3YA Bce GOMBIIINe 3HAYEHHUA X U V), TTOKA He CKOITHPYeTe
Bce TAHHEIE B HOBYIO TABMHIIY:

mysql> START TRANSACTION;

my=ql> INSERT INTO innodb_table SELEGT « FROM myisam_table
> WHERE id BETWEEN x AND v;

mysnl> COMMIT;

I[Mocae sToro OCTAHYTCH HCXOTHAA Tﬂﬁ..‘]I-ILla, EOTODYIO MOMIHO VIA/IHTE, H HO-
Bad INOJMHOCTBIO 3AII0THEHHAA Taﬁ.n]m,a. He aaﬁy,cuﬂ*e BﬂﬁﬂOKHPOBaTB HCXO~
OTHYH TﬂﬁJ’IH]I[y, eCclId XOTHTe HpE,E[OTBpﬂTHTB nonayvyeHne HecormacoBa HHoI
KOIIAH A8 HHBIX!



NMoncK y3KnX MecCT: 3TafNloHHoe
TecTUpoBaHue n npodpunupoBaHue

Hrax, v Bac BOBHHE.JIA HeOoBXOJHMOCTE TIOBBICUTH TPOH3BOIUTETHHOCTD
MySQL. Ho uro nerrarses yayuniurTs? Konkperuniit sanpoc? Cxemy? Ofo-
pyaosarue? EqnucrBenusiil ¢nocod y3HATL 9TO — OIEHHTL, 1T0 HMEHHO Je-
JIaeT Ballla CHCTeMa, 0 MPOTECTHPOBATE €€ TPOHABOLUTEIEHOCTE B PA3HBIX
yeroBuAX. BOT modeMy 3Ta IMIABA CTAJA OJHOMH H3 NePBHIX B KHHTE.

Han.nqueﬁ CTP&TEI‘I{eﬁ ABIAIOTCA TIOHCK B yCHJCHHEe CaMoro cnaboro aBe-
HA E Ilell KOMIIOHEHTOE Baller'o IIpHJIOMKeHHH. 910 ocobenno II0JIe2HO, eCJIH
BBI He 2Ha€TE, UYTO KOHEPETHO MelllaeT JOCTHeHHII0 Do.lee BBEICOKOIT IIpOoH3-
BOTHTENEHOCTIH cefivac HIN MOMKET TOMellIATE B SY,IIYEIEM

Imanonnoe mecmuposanuce (benchmarking) u npogpusuposanue (profiling) —
BOT ABa BAMHEHIINX MeTOoda Olipede/IeHHA Y3KHX MecCT. OHM CBA34HBI Apyr
C IPYIromM, HO MeAY HIIMIMI €CTE PAasHHIIA. JTasloHHOe TECTHPOBaAHIE HaMe-
pAeT TPOH3BOAMTEIABHOCTh CHCTEMBI. JTO B CBOIO OUEpPERb MO3ZBOJAELT OIpe-
OeJUTh MPONyCKHYI0 enocofHOCTE, MOHATEL, KAKHe M3MEHEHHA CYIIECTBEH-
HEl, & KAKHEe HET, H BBIACHHTE, KAK IPOU3BOLHTENBHOCTh IPHIGEEHHA 3a-
BHCHT OT XapaKETepa JaHHBIX.

B eBoto ouepeldn, TpodHUaHpoBanie moMoraerT HafiTu Mecrta, rjie IpHIOMe-
HHe TparuT 60JbINe BCero BpeMeHd ¥ norpebiiser GoMblile Beero pecypeos.
JdpyruMui clIoBaMH, 3TAJOHHOE TEeCTHPOEBAHNE OTBedaeT HA Bompoc «Ha-
CKOJBKO XOpDOINa OPOH3BOAUTENEHOCTE?», 4 TPORHIHPOBAHNHE — HA BOIIPOC
«IMoueMy NpOH3BOAUTEIEHOCTE UMeHHO TaKoBa?»

Mpg1 pasbunn oTy MIaBy Ha gBe YACTH: IepBasd OCBALNCHA STAMOHHOMY Te-
CTHPOBAHHIO, BTOpad — NpoduIrposadnio. MBI HaTHEM ¢ 00CYIRASHNA MPH-
UHH H CTpaTernii 3TAJIOHHOT'O TeCTHPOBAHNIA, A 3aTeM HepeilfeM K BOIIPOCAaM
KOHKpPeTHOH TaKTHEN. MBI MORAXKeM, KAK CIDIAHHPOBATE U CIPOEKTHPO-
BATHL STAJIOHHEIE TECTHI, TIO3BOTAIONHE MOTYYATE TOUHEIE Pe3YILTATEL, KAK
HX BBINOJHATE I KAK AHAJH3HPOBAThL Pe3y.IbTaThl. Mbl 38 HOHYHM TEPBYIO
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TacThk pacCMOTpeHHEeNM HHCTPYMEHTOB aTaJdOHHOTO TECTHPOBAHHA H IPHBE-
AeM OPHMEPEL HCIIONMB30BAHHA HEKOTOPEIX A3 HHX.

B ocrapBmelicA 4acTH IVIAaBHI OYAeT MOKa3aHO, KAK NPodHIHPOBATE MPHIO-
sweHnAa # MySQL. Mur mpogeMoHeTpHPYEM T0IpobHbIE TPHMEDHI HOAA TPO-
huTHpoBaHASa M3 PeadLHOH JKHEHH, HOTOPLEIE MBI HCMONLIOBAMH JJIA AHA-
JIH33 MPON3BOIHTENLHOCTH IpHUoxeHnii. MuI Takike noxasxeM, KaK IpoTo-
KOJHPOBATE 3anpockl MySQL 1 aHANIH3HPOBATE KYPHAMEI, EAK HCIIOJIb30-
BATE CUETYMKH cocToARNA MySQL n apyTrie HHCTPYMEHTHI 1A BEIACHEHUA
TOTO, UTO 3Ke genatorT MySQL v Batirm 3ampockl.

I'quemy HYXXHO TECTUPOBATb NPON3BOAUNTENIbH oCTb?

Bo MHOIrHX CpeiHEX M KPYIIHBIX KOMOSHHAX, rae ucnouabayerca MySQL,
HMeITCA CHelNafbHble COTPYAHHKH, 3aHHMAIINecA 2TAJOHHBIM TeCTH-
poBaHmeM. OFHAKO KAMILIN paspaboTuHk W ATMHUHHCTpaTop 6a3 JaHHBIX
AoJieH OHITH BHAKOM ¢ OCHOBHBIMH NPHHIOUNAMH H MeTOJAAMH 3TA.TOHHO-
I'0 TECTHPOBAHHA, NOCKOJBKY OHH II0JIe3Hbl BO MHOI'HX CHTYalLHAX. BoT He-
CEOJABKO 00iacTell IPUMEHEHHA 3TAJOHHOIQ TECTUPOBAHMA

¢ HamepuTh NPONSBOLHTEMABHOCTD IPHIOKEHHA B TeR VI MoMeRT. Ecnn
BBI HE 3HaeTe, HACHKOJILEO ﬁBICTpO OHO pEI.GOTBET, T™O HE MOMETE 6bITb yBe-
PEHEL B I[I0JIEEHOCTH BHECEHHEBIX HBMQHEHIlfI. Bbl TAKME MOeTe HCHOJIb"
20BATk HCTOPHK pe2y/JbTATOE TeCTHPOEBAaHKHA OJIAd OHAHOCTHEIMI Hellpel-
BHJSHHBIX IIpo6aeM.

o TloaTBepaure BoaMOMEHOCTL MacHiTabHpoBanusd cucrTeMbl. Bbl MoskeTe
HCIIO/Ib30BATH STAJIOHHBIE TECTHI AIA SMYIALNY ropazgo Gossimell Ha-
IPY3KH, 9YeM Ta, KOTOPYIO HCOLITEIBAET cHcTeMa cefivac. Hanpumep, BuI
MOSKeTe Y3HATh, UTo IpoH30HJeT B cAydae TEHICAYEeKPATHOTO YBe IO YeHUA
KOJMHYecTRA MOAL30RATeeH.

o Il1aAupoRaHHe pocTa. JTAMOHHLIE TECTH IOMOTYT OIEHHUTE, KaKoe 060~
pPYIOBaHHe, IPOMYCKHAA CIOCOGHOCTE CETH HIIH IPYIHe Pecypchl DOTpe-
GVIOTcA TIpH MIAHAPYEMOM VBEIHYeHHH HATPYSKH. ITO MOMOKET YMEHE-
INATH PACKH MPH MOJLePHUBAIIHH WM CEPhe3HBIX H3MeHeHHAX B NPHJIO-
FeHUH,

b TeCTI{pO-BaHI{e cmocoGHOCTH OpHJI0KEeHHA NepeHOoCHTE H3MeHeHHA cpe-
JABbL. Hanpnmep, BEI MO eTe BEIACHHTh, KAK pﬂﬁO’[‘ElET Ballle NPHIOEHTe
B ciliyyae cropaJjHuYeCcKIX BCIVIeCKOB KOJMHYeCTEa ImapajielbHo paﬁo’m-
HOOIHX 0JIb30BATENEl, C pPa3/JIHYHBIMH KDH@HI‘ypaHHHMH CeEPBEPUEB HJ1N
C Pa3sJNYHBIM paclpeigeNeHneM JaHHBIX.

e Tecruporanue pasanuYHbIX KoHMUrypanuit oSopyroBaHHA, TpPOrpaMM-
Horo ofeclledeHHs U ONEpalHOHHON cHcereMbl. YTo ay4ine gasa sBaiei
cucreMel — RAID 5 wan RAID 10? Kax MeHAETCA NPOH3BOTUTENEHOCTE
NpOH3BOJLHOH 3ATICH NpH Nepexofe ¢ ZucKOE ATA Ha ceTh XpaHeHUA
SAN? Jlyumte nu Mmaciradupyeresa agpo Linux 2.4, yem 2.67 Ve TnuyHT
JIH TIPOHAROTHTENLHOCTL obHoBMen e pepern MySQL? Uro 6yaer, ecnu
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HCTIOMB30OBATE JPYTYIO MOACHCTEeMY XpaHEHHAS ,E[ﬁHHb[X? OTBeTHI HA BCe
2TH BOIIPOCEI BBl MOKeTe IIOJAYYHTL C IIOMOIIBIO CIIeNHAaJbHBIX 2TAJ0H-
HEIX TeCTOE,

Brr MotReTe TAKIKE HCIOIB30BATE dTAJIOHHOS TeCTHPOBAHKE /1A IPYTHX Ie-
Jeil, HATPUMED, CO3IATE HAG0p OPHEHTHPOBAHHBIX HA HKOHKDETHOE MPHJO-
MeHHe MOTYIBHBIX TecToR (unit test), Ho zIeck MBI cocpemoTOUHMCA TOJIBKO
Ha acleKTaX, CBA3aHHEIX C IPOM3BOAUTENEHOCTHIO.

CTparernuv 3TanoHHOro TeCTUpPoOBaHNA

CyIecTRYIOT [Bé OCHOBHLIE CTPATETHH TECTHPOBAHHA NMPOHABBOXHTEIBHO-
CTH: TECTHPOBATH NPHIOKEHHE METHEOM HIH TOABKO ACMEKTH, OTHOCAIIH-
ecAa K MySQL, 9TH cTparerui ¢OOTBETCTBEHHO HA3LIBAIOTCH ROMHbILM H 110-
KOMAOHEHMHbLY TeCTHPOBaHAeM. HcTh HeCKOIBKO OPHYHH IJA H3MepeHIA
[IPOU3BOJHTEILHOCTH OPHIOMKEHAA B IeJ0M BMEeCTO TECTHPOBAHEA TOIBKO
MySQL.

e Bl TeCTHPYyeTe BCe IIPHJOMIeHHe, BH.JAKYaA BEﬁ‘CEPBep, KOO IIPHJAOMe-
HuA 0 6as3y gaHHBIX. [IpH >ToM Bac HHTEpPeCcYeT He TOJbKO IPOM3BOII-
TensHOoCcTE MYSQL, a NpoN3BoANTENBHOCT BCell CHCTEMBL.

« NMySQL He Bcerjga ABAAETCA Y3KNM MECTOM HPHI0MKEHHA M II0JIHOE Te-
CTHPOBaHHe II03BOJIAET 3T0 00OHAPYKHITh.

e Bur momkere VBHOETH, KAK BedeT cebsa Kot HB.}I{,II;OI‘:I HacTH, TOJBKO B X0/0€
IIOJIHOT'O TeCTHPOBAHHA.

¢  DTaNOHHBIE TECTHI XOPOMIHM AU B TOH Mepe, B Kakoil OHH OTpaHaioT pe-
ANnbHOE IT0OBEAEHHE MPHI0MIEHHAA, YEro TpYTHO ,EI;DGHTI:CH OpH TECTHDPOBA~
HHH €I'0 II0 YA CTHM.

C ,r_l;pyr‘oft CTOPOHBI, 3TAJOHHEIe TeCThl NPHIOMKEeHHA CJI0MHO CO3OABATE
H ele CI0MHee TTPABMIRHO HACTPDAHEBATH. Eenu Bl TH0XD CIIPpOERTHPpYeTe
TeCT, TO MOMEeETE HpHﬁTH K HeBePHBIM BRIBOTAM, MOCEONBKY MOTyYeHHEIE
E[OgIOﬁHLIM OGDHGOM pPesyabTarTsl He 0TPpaEaloT pea/JIbHOCTH.

OnHaKO HHOLTA HET HEOOXOJHUMOCTH coBHpaTE HHMOPMAIIHIO 060 BCeM MpPH-
NOKEeHAWH. BaM MoMReT MoTpefoBaTheA TPOCTO TPOTECTHPORATE TTPOHBRBOIH-
reapHocTy MySQL, o xpafineii Mepe, Ha Ha4Ya IEHOM arane. Takoe aTaloH-
HOe TeCTHpPOBaHHe I101€3H0, ec/In:

¢ BrI xoTHTE CPABHUTE PA3MHYHEIe CXeMEI HIIH 3AITPOCED

e Bbl X0THTE HPOTECTHPOBATE KOHKPETHVIO Hpoliaemy, 00HADYHEHHYK
B OPHJIOKEHIH

s Bl xoraTe nabesxarn AMHTEILHLIX TECTOB, OMPAHHYHBIIACE KOPOTHHM
TECTOM, KOTOPBII IIO3BOJHAT ObICTPO H3MEDPUTh Pe3yJabTATEl BHECEHHBIX
H3MeHeHn it

Kpome Toro, aranonnoe recruposanne MySQL mosesaHo, XKorma Bbl BBINOJ-
HAeTe XapaKTepHble AJIA CBOEro IPHJCMKEHNA 3allpock] Ha peaJbHOM Habo-
pe JauBeix. Kak camm gagnble, Tak H pasmep HaGopa JoJ:XHBI OBITE pea-
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JHCTHYHBIMH. ITo BOBMOMKHOCTH ch{mhayﬁ're MT'HOBEHHBIT CHUMOK peann-
HEIX paﬁotmx AOHHBLX,

K comaneHHI0, HACTPOIKA PeaJHCTHYHOTO STATOHHOTO TECTA MOMKET OKa-
3ATHCA CAOMIHBIM H ITHTEeNLHBIM TEJ0M, I03TOMY, eCAH BBl MOMKETe IOJIY-
YHTEL KOMHAIO pafouero HaGopa JaHHEIX, cunTaiiTe cefa cuactmurunkom. Ko-
HEUHO, 3T0 MOMKET OKA23aTLCA HeBOZMOYXHLIM — HANIPHMED, CJIH Bl CO3/aeTe
HOEBOE€ IIPHJI0KeHNe, KOTOPEIM MONBIVETCA MAJIO JMIoJell M B KOTOPOM ellle He-
MOCTATOUHO JaHHBIX. ECMH BBI XOTHTe 3HATE, KAK 0HO OVIeT padoTaTh, KOTma
paspacrercs, TO ¥ BAC HeT APYroroe Buibopa, KpoMe KaK CreHepHpoBaTh 60k
muii 06'beM TAHHBIX U HATPYBKY.

YTo usmepaTb

Hepe,c: HOYAI0M TECTHPOBAHHA HYKHO OTIPEeSeTHTR eIl — COGCTBEHHO, TO
cJIeTYEeT CAeNIaTh JaKe 40 HaYalla NPpoeKTHPOBAHAA TECTOB, 3HAM, K YeMY BEI
CTPEeMHUTECh, MOKHO OyneT B510paTh HHCTPYMEHTEL H MeTOMHKH AJ1H 0y Ye-
HHA TOUHLIX, OCMBIC/JIEHHBIX peayabsraTos. ChopMyanpyiiTe e/l B BHie BO-
OPOCOB, HANPUMED «IVHUIle JIHI 3TOT IPOoleccop, YeM ToT?» IIH «BVAVT Jn
HOBRIE HHAEKCH! paGoTaTh athherTURHES, YeM HBIHEIIHEIEY ».

BOEMDH’EHO, JTO HE NOEAaHeTCA BaM OYeBHIHBIM, HO HHOI'ZA TpeﬁyIOTUﬂ pas-
HBI€ IIOAXO0ABI, YTOOBI H3MEPHTh pas3Hble Bemn, Hanpumep, 414 H3MepeHHA
CETEBBIX 3afiepsHeK U MPOIYCKHON CcIIocOBHOCTH HY sKHBL pa3JHYHBIE ATATOH-
HEIE TECTDL

Paccmo'rpﬂ're CHeIVIOIHc [TIOKa3aTe/IH 1 HO;'.[YM&I:'ITE, KaK 0HH COOTBETCTBY-
FOT BAIODMM IEJTAM B ILTAHE YBeIHYeHHIA NMPpOH3BOTHTE TIbHOCTH:

Konurecmeo mpansaruiit 6 eQunuyy epemenu

270 OLUH HA KJIGCCHYECKUX JTAJIOHHEIX TecToB NpHJo:keHHil Oa3 nad-
Hbix. Crangapruzopannbie TecTsl THNa TPC-C (cMm. Atip://www.ipe.org)
VIOMMHAIOTCA 0UeHb IMHPOoKo, X MAOTHe IponaBoguTean CYB/] akTueHO
paGoTaioT HAZL TeM, YTo0bl YIVUINUTE XapaKTEePHCTHKHE CBOHX HMPOLYK-
TOB B 3THX TECTAX. YIIOMAHYTHIE TECTE HAMEPAIOT TPOH3BOTHTETEHOCTE
onepaTusHol obpaborkn TpaHsakmyii (OLTP) u ayvme Beero Hoaxo AT
LA HWHTepaKTHBHBIX MHOIOMOJIb30BATENBCKHX MNpHIoKeHHIN. Oore-
IPpHEATOH eJHHHIEH H3MepeHHA ABIASTCA KOJHYECTBO TPAH3AKIHEH
B CEKYHIY.

TepMHHOM nponyckHasA cnocodHocmy oBbIMHO 0603HAYAIOT KOJIHYECTBO
TpaHsaKITH (HIH IpYTHX eTHHHT paGoThI) B ETHHHAILY BPpEMeHH.

Bpema omraurxa wri 3adepicru

JTOT NOKAa3aTeab AaeT nNpegcTaB/JIeHIIe 00 06]118'1\'1 BPEMEHH HCIIOJTHEHHA
JagavdH. B zaBHcHMOCTH OT NPHIMGHEHHA MOMET HDTDEGOBaTbCE H3Me-
pATH BpeMA B MUJLIACEKYHAAX, CeKYHIAX U.TH MUHYTax. OTciofa MOsHO
OIIpenedlThb cpelHEe, MIHHMIAJIBHOC H MAKCHMaJ/JAbHOE BPEMA OTHJHKA.

MakcrMaabHoe BpeMs OTKJIHEA pedro 6LiBaeTr roaesHol MeTpH Ko, 10~
CHKOJIBKY UeM J0JIbIIe TecT pafoTaeT, TeM BLILIE, CKOpee Bcero, Gyaer ana-
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YeHHe 3TOro moxasareids. Kpome Toro, 0HO HaBepHAKA OYAeT BAPBHPO-
BATLCA B PABHEIX ITPOTOHAX TecTa. [1o 3Toil TpHYNHEe BMECTO MAKCHMAIb-
HOT'O BPEMEHH OTKJHKA 3a4aAcTYIO H3MEPAOT BpEMA OTKJIHKA B IIPOIeH-
Tnnax. Hanpumep, ecin BpeMA OTKJIHKA COCTABAAET D MUJLIHCEKYH
¢ npouerTitieM 95%, sHauuT B 95% cayuaeB sagada OygeT BBIOOJIHEHA
3a BpeMsd He 6oJiee H MHITHCEKYHT,

OOBIYHO HMEEeT CMBICJI IIPEJLCTABHTE PE3YIBTATEI TECTOB JIHG0 B BHJAE JIH-
HeliHoro rpadgmixa (HanpuMep, cpefHee H IIpoleHTHL 95), mubo B BUIe
AHuarpaMMel pazbpoca, 4To0sl 6BLIO BIAHO, KAK paclpefeleHEl pe3yib-
TaThl. ITH IpadUKN MOKAMKYT, Kark OyayT BectH ceba TecThl HNpH JLIH-
TeJAbHBIX HCIBITAHHAX.

HpeﬂHOHOH{I{M, YTO CHCTEMA KaMJbIH Yac 3aIHCBIBAET KOHTPOJBHYO
TOYKY B TedeHHe OJHOH MHHYTBHL. B 3T0 BpeMA HHUKaKHe TPaH3aKIHH
He 3aBepllaloTcdA. BpeMsa OTKJAHKA B BHJe NPOIeHTHAA 95 He MoKaKeT
BCILIECKOB, II03TOMY Pe3yJIbTaThI CKEPOIOT npoldaemy. OgHako Ha rpaduke
OyayT BHIHBI HePHOAYECKHe BCILIECKY BpeMeHH oTKInKa. Pucyrnok 2.1
HJIIIOCTPHPYET 3TOT MOMEHT.

Ha puc. 2.1 nzobpaxeHo KoTHTeCTRO TpaH3aKIuil B MuHyTy (NOTPM).
Mzl BHAHM 3HAYHTE/IbHBIE NIPCBAJIBI, KOTOphle IIPH AHAJN3E CPELHETO
BpeMeHH (IYEKTHPHAS JIHHH) BooOmle He 3aMeTHEL lIpmunHoii mepBo-
To IpoBaJa ABAAeTCA OTCYTCTBHEe JAHHBIX B Kollle cepeepa (HeKoTopoe
BpemsdA Tpebyerca Ha «pasorpes» Kama). [[pyrue nposassl MOKA3bIBAKOT
MOMEHTBI, KOTZa cepBep TPATHT BpeMA HA HHTEHCHBHBIH cOpoc «rpaAs-
HBIX» CTPAHUI] Ha JHCK, Bea rpaduka aTH oTKJIOHEHNA OBLJIO GBI TPYIHO
VBHIETD.
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Muacuimadupyemocmn

Hamepenne MEICI]]’I‘EIﬁHpYEMDCTH TI0Me3no JIA CHCTeM, B KOTOPBIX HeoB-
XOJHUMO IIOAACDHHBATE C']‘llﬁﬂ."[]:-Hy]O MPOAZBOIHATENBEHOCTE JaXe B yCJ0-
EHAX MeH.‘FIIDH.[EﬁCH HArpy3EH.

«]IIponsBoAHTENBHOCTE IPH HEPEMEHHOH HAIPYSKE» — 9TO YPE3BBIYAHHO
abeTpakTHAA EKoHIenuuA. [IpoH3BOANTENBHOCTE ODBIUHO H3MEpHAESTCA Ta-
KHMH IapaMeTpaMH, Kak IIPOIIYCKHAA ClIocoBHOCTE HJIH BpeMA OTKIHKA,
a pafouad HATPYB3HA MOXKET MEHATLCS B Pe3yIbTaTe H3MeHeHH T paaMepa
0aspl JAHHBIX, KOJIHYECTBA 0HOBPEMEeHHBIX COeANHeHHH HJ/IH MCIIoIbaye-
Mor'o 00OpY A0BAHNA.

Hamepenna macmTaCHpyeMOoCTH XOpPOIIH AJA ILJIAHHPOBAHHA MOTEH-
muaja, MOCKOJBKY OHM IIOMOraloT BEIABHTE CIabble MeCTa Balllero HMpH-
MoK eHN, KOTOPBIe Helbasa 0GHAPYHHTE ¢ IOMOINBIO APYTIHUX CTpaTernii.
Hanpumep, ecnn NpH NpoeKTHPORAHAM CHCTEMBI BEIDOMHANOCE TECTH-
pOBaHVEe BpeEMeHH! OTKJIHKA 1A 0JHOI'0 coeHHeHH A (TLIoXadA cTparerus
STAJIOHHOT'O TECTHPOBAHHMA), TO B CIy4ae HECKOJIbLKHX OJHOBDEMEHHBIX
COEIHHEHHH IIPOM3BOANTENBHOCTh MOeT oKazarbcad Hmakoil. Tecrsl,
NpOoBepAON|He NOCTOAHCTBO BPEMEHH OTKJIHKA IPH VBEAHMYEeHHH KOJIH-
YecTBa coeTHHEeHA, BRIABAT ATY OIMHOKY TPOEKTHPOBAHTA.

HeroTophle geficTBHA, TAEKHe KAR TIAKeTHBEIE 3aTAHHA JIJIA CO3JAHUA
CBOJHBIX Tabnull, kak pas Tpefyfor ObicTporo BpeMeHH oTkInEa. TIpo-
TECTHPOBAThL HX HA BpeMA OTHKJIHKA HYHHO, HO He 3a0yAbTe NPOLYMATh,
KaK OHH OyoyT B3auMOJelicTBOBaTh ¢ Apyrumu ceccuamu. IlakerHere 3a-
LaHUA MOTYT OKa3aTh HEraTHBHOE BIMAHIE HAa HHTEPAKTHBHBIE 3AIIPOCHI
H HaoBopoT.

Yposerns nornryperuuw

Yposeﬂb HOHKYPeHIHH ABAASTCHA BaKHBIM IIapaMeTpPOM, HO HEPEIKO eI'0
ILI0XO0 NOHAMAIT H HENPABILILHO HCI0Ib3YIoT. Hanpumep, IpUHATO rogo-
PHTh © KOJIHYECTBe MOJIb3oBaTeNell, TpocMaTPHBAIOINX Beb-caliT B kOH-
KpeTHBII MoMeHT BpeMeRH. OnHake B poTokoae HTTP ner HagopManun
o cocroauun (stateless), H ecan OGOJNBIIMHCTBO INOJbL3OBATEICH IIPOCTO
UYHTAET COogepiHMOE OKHA 6p0§73€pﬂ. <2T0 He BbIZBIBAET KOHKYPEHIHH Ha
Beb-cepeepe. AHAIOrMYHO, KOHEYPEHIHA Ha Beb-ceprepe He 0bAzaTeIbHO
O3HAYAET HANNYNEe KOHKYPEHIIUH B 6a3e maHHBIX. EANHCTREHHOE, ¢ YeM
KOHKYPEHIINA HelmocpeIcTBEHHO CBA3AHA, — 3T0 00'hbeM MAHHLIX, C KOTO-
PBIM JIOJIKCH CIIPABJISTLESI BAII MEXaHH3M Xpauenus ceancos. Boee Tou-
Hasd Mepa HaMepeHHHd KOHKEYPeHI N Ha Beﬁ-cepBepe — KOJIHYeCTBO 3al11po-
COB B CEKYVHAY, KOTOPEIE IIOJE30BATeN N'eHEPHPYROT B IIITKOBRIE [TIEePIIOTEL.

Kpowme Toro, BEI MOsKeTe HBMEPATE KOHKYPEHIHIC B PA3IMYHBIX MeCcTax
npuaockeHnA. Bollee BHICOKAA KOHKYPEHIIUA Ha Beh-cepBepe MOSKET BBI-
BEIBATEL HoJee BHICORYIO KOHKYPEHIHIO HA YDOBHE 6a3kI JAHHEIX, HO HA
Hee MOIKET IMOBAHATE TaKKe A3EIK MPOrpaMMHPOBAHAA U HAGOp HCTIONE-
3yeMbIX HHCTpyMeHToB. Hanpmmep, saswir Java ¢ oynoM coeimHeHHId,
BEpPOATHO, BLI30OBET MeHEITee KOJIAYECTRBO OXHOBPEMEHHLIX COeIHHeHUH



66 Fnaga 2. MoWCK Y3KMX MECT: STANCHHOE TECTURGBAHKE M NPODMIAPOBaHWE

¢ ceprepom MySQL, yem a3k PHP ¢ Aenonb3oBaHHeM TTOCTOAHHBIX €O-
eqnHeHu .

Bomnee BajtHbIM MapaMeTpoM ABJAETCA KONHYECTBO COeLAHEHHN, B KO-
TOPBIX HCIOJHAKTCA B4lPOChL B JAHHBIA MOMEHT BPEeMeHH. XOpOLIo
CIIPOEKTHPOBAHHOS NPHJIOKEeHNe MOMKET HMETh COTHH OTKPBITBIX COe-
HeHHi ¢ cepBepoM MySQL, Ho ToMbKO OYeHBb HeGOJIbIAA X YACTh B CO-
CTOAHHH TMOANEPHHBATE OIHOBpEMeHHO HCMOMHAIOIMHECA sampockl. Ta-
KHM oOpasom, Beb-caiiT ¢ «50 000 moceruTeneil oJHOBpeMeHHO» MMOpO
obxogurea 10 mam 15 OIHOBPEeMEHHO BRINOJNHAKIMIHMECH 3aIp0CaMH
K cepeepy MySQL!

JpyriuMu clIoBaMHM, P TECTHPOBAHNH B JefICTBHTEABHOCTH HYKHO 03a-
BOTHTBCA padoueii KOHKYPEeHUUET , TO eCTh KOJIHYeCTBOM IIOTOKOB HJIH CO-
eHHeHH l, BREITONHAIOIEX paboTy ofHoBpeMenHo. HaMephTe, He nagaet
JIH NPOHABOAUTENLHOCTDL NPH YBeJAHYEHNH KOHEKEYpenIllud. Eeau ga, To
Ballle NPHJI0MKEHAE BPAJL JIH CMOMET BbIACPENBATE BCILIECKH HATDY3KH.

Hy:xno nnbo yGeaurbes, 4To IPOH3BOAHTEILHOCTD He Ia1aeT Pe3Ko, NN
CIIPOEKTHPOBATh IIPHICM(eHHe TaK, UTOORI OHO He CO3XAaBAJC CHJIBHYIO
KOHKYPEeHIHIO B TeX YacTAX, KOTOPEIe He MOTYT ee BhIIep:Karh. B ofmem
caydae CTOAT OIPAHUYHUTE KOHKYPeHI[HID Ha cepBepe MySQL, umenomnmk-
aydA TAKHE MeTO/bl, KAk OpraHu3alia odyepeied Ha ypoBHe NPHIOMKeHH N,
IToapobuee 00 aToM paccrkazano B raase 10,

Konrypennua — oT0 [oKas3aTe/b, COBEPIIEHHO OTIUYHLINE oT MacTadu-
pyemocTH 1 BpemeHH peakuun. Ilo cyrn aro gaxe He pesyrsmaim, a CKO-
pee napasemp TecTa. BMecTo H3MepeHNA YPOBHA KOHKYPEHIINH, KOTO-
poro JOCTHTAET Ballle MPUJI0KeHHe, BBl H3MepAeTe IPOH3BOIHUTENBHOCTD
NPUJI0MEHHA NPH PA3IHYHBIX 3HAYCHAAX TAPAMETpA KOHKYDEeHIIHH.

B uroroBoM aHaJHM3€ HYKHO HPOTECTHPOBATH TO, YTO BAMKHO IJA IIOIb30-
Bareneil. TecTsl H3MepPAIOT NPOHU3BOAUTEIBHOCTD, HO OJA PasHbIX Mogeil
DOHATHE «OpPOH3BOAHTENLHOCTLY HMeeT HeexXomnil eMBIc. CoﬁepHTe pas-
Jauunbie Tpebopanusa (bopMaabLio HAH HedOPMAILHO) K TOMY, KAK CHOTEMA
JOJKHA MacluTal0HpoBarses, KAKOBO JONYCTHMOE BpeMA peaKIHH, KakKol
BHJ KOHKYPeHIIUA OXXHUIAeTCHA, B T. II. 3aTeM NonelTaiiTech cCIpoeXKTHPORATE
TECTHI TAK, YTOOLI IPHHATE B0 BHHMAHWe Bee TpeGoBaAHAA, He OTPAHNYNBAA
yTrol apeHHA W He QOKYCHPYACH HA OJHIUX acCHeKTaX B YIiepd JpyTHM.

TakTUKN 3TasIOHHOIO TeCTH poBaHNA

SaKOHYHE ¢ ODIMMM BOIPOCAMH, AaBaiiTe HepelieM K KOHEPeTHKe — KaK
OPOEeKTHPOBATE I BEIIOAHATE 3TAJI0HHEIe TecThl. OQHAKO MpeXkqe MBI Ipel-
JATAeM PacCMOTPETh CaMble PACIpPOCTpPAHEHHBIE OIMMOKI, KOTOpbIE MOTYT
MPHBECTH K HEMPHATOTHEIM HJIH HETOYHLIM PesyIbTaTaM:

e Hcnoneszsosanne Habopa JaHHBIX, HIMEOMIEro o0keM, HECOH3MePHMEBII
¢ pabouumMu obbeMaMu, HAIpHMep HCMOJB30BaHHe ogHOro rurabaiita
JaHHBIX, KOTAA TPUIOKEHNe ToMHHO 6Y1eT 08pabaThiBaTh COTHH THTa-
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faitTon, WM HENOMB30BAHHE TEKYIEro Hadopa TAHHBIX, KOTTA BHI TPE-
mojaraeTe, 4Te npuicsenue Oyaer GbICTPO pacTH.

s Vcnonp3oBaHNe JaHHBIX ¢ HEMPABHJIBHLIM PacHpefe/IeHNeM, HAIIPHMED
paBHOMEpHO paclipeleleHHLIX, KOMIA B peaATbHBIX JAHHBIX BYIYT BCTpe-
UATREA «TopAUHe ToukH». (Boobine, creHepHpoRaHHLIE caydaiineiM 06-
pAa20M AAaHHEIE YACTO HMEKT pacnpeieeHue, He UMeIIge OTHOIIEeHHA
K pPeaJbHOCTH).

¢ HenonssoBanue HepealHCTHYHO pacupefelcHHBIX NapaMeTpoB, HAPH-
Mep B npe,a,r[o.no:{cel{ HH, YTO YacTOTA HpOCMOTP& BCeX Hp()[lll’l}'[eﬁ IMoJIb30-
BareJell OyIeT OZHHAKOBA,

¢ Henonmeaoranue OAHOMNOMB3OBATETRCKOrD clIleHapHA [NA MHOTOIOJIbB30-
BATeIbCKOTO MPAMOMH.eHMIA.

L] Tec'ruposaﬁl-le pacnpegeMeHHOro NplIosKeHIA Ha e JHHCTESHHOM CepEepe.

* HecoorBeTereHe peaJIbHOMY HOBEJIeHHIO TI0ML30BaATENA, HADAMED He-
BEpHOE EpeMid HOpoCMOTDa O,EEHOf[ CTpaHHu I LI, Peasparie moawsobare-
JH 3aIIpAaIIABAKT CTPAaHHOY, & IIOTOM YHTAKT ee. Oal He IMeTKawT 10
CCRINTKAM 0e3 OCTAHOBK M.

* Brinonnenmne HAeHTHYHLIX 3allpoCOB B LIHKJE. Peannuwie 34lIpochl HEeO-
AHHAKOBBLL, TAK “TO OHH MOI'YT 3allpalliHBaTh JaHHBIE HE H3 Kollla. H;IBH.‘
TIYHBIE 3aIIPOCHL 5Y£[yT HOOTHOCTH HJIH YaCTHYHO KINIHPOBAHEI Ha
EaHOM-TO YpOBHe.

e OTrcyrTerBue KOHTPOJIA 0mubok. Ecin peaysisTaTsl TecTa He HMEeHT CMbIC-
Jia — HANpHUMep, MeAJeHHAd ONepallnd BHE3AMHO OYeHb OBICTPO 3aKaH-
YmBaeTrca, — HIQHTe oMKy, BBl MOMKeTe MpoCTo MPOTeCTHPOBATh, Ha-
croabko OeicTpo MySQL Moker 0OHAPY:KATH CHHTAKCHYECKY O OIITHOKY
B sanpoce SQL! BoarMiiTe 3a npaBumo Beerga OPOBEPATE NOCHe BEITIOIHE-
HEA TeCcTa ypHaJ olnbok,

¢ UrHopHpoBAHHWe TPOBEpKH DABOTHE! CHCTEMBI ¢pady Mochde ee 3alycKAa
HJIH mepesarpyarn. MHoraa Hy:KHO 3HATH, KAK OLICTPO BAII cepBep Ha-
fepeT «IIOJHVIO MOILIHOCTB» IIOCJe Iepesarpyskd. HaoGoport, ecan BhI
npepnoiaraere H3y4HTh OIPOU3BOAUTEILHOCTE B HOPMANLHOM pe:KiMe,
yDequTech, UTO HA Pe3VIbTAThl TeCTHPOBAHNA He MOBJINAET ¢Hepaszorpe-
TBIT » ST,

e Hcnoawsosanne YCTAaHoBOK cepBepa II0 yMOJHAHHIO. OHTHMHC%B.]J,HH Ha-
CTpOer cepBepa OIMECaHa B IVIaBe 6.

Haberaa arux onmmbok, BBl 3HAYHUTETHHO COKDATHTE TIYTH K TOCTHHCHHIO
BBICOKOI'O Ka4eCTBa pe3yJALTaToB.

IMpu npoyux paBHBIX YCJIOBHAX HeoGXOXHMO CTAPATHCA CAEJIATEL TECTHI KAK
MOIKHO Bo7ee peaTHeTHYHBIMA. OTHAKO HHOTAA HMEeT CMEBICT HCTIO TB30BATE
HEMHOI'0 HepeaJHCTHUYHEIE TecThl. Hampnmep, Npeanodo:RuM, YTC NPHJIO-
JKEHHE HAXOAHTCS HEe HA TOM Ke KOMIIBIOTEpPe, IJg PAa3MelleH cepeep 0a3kl
maHHLEIX. Doslee pea InCTHYHLIM OyZeT 3aMyCTHTE TECTHI B TOM 3Xe KOH(DHUTY-
pammu, HO 3TO J00ABHT (DaKTOPHI, MOKA3BIBA IOIHEe, HATIPHMEDP, HACKOIBKO
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6BICTpﬁ CeTh H HACHOJLHO OHA 3arpy:HeHa. TECTHDOBHHHE MpOU3BOTHTET R
HOCTH Ha OJHOM KOMIIEIOTEPE 00BITHO opome 1 B HeEKOTOPLIX CIy'Yadax JgaeT
AOCTATOYHO TOYHBIe peayabrarel, Ho TouIbKO BEI MOMeTe peluuTh, KOrga Ta-
KON MOOXOJ, JOOYCTHM.

HPOEKTHPOBEIHVIE N NNaHWpoBaHNE TECTOB

IlepBEIM IATrOM B ILIAHUPOBAHNE TECTOB ABAACTCA ONpeNeIeHHE IIpoGIeMEl
H HmeaH. 3aTeM HY'KHO pPelllHTh, HCIOJIB30BATE JIH CTAHIAPTHRIN TecT HIN
paspaboTaTk cBOE cOGCTReHHBIIH.

KEcnan BBI HcIIOAB3YETE CTAHIAPTHEI TeCT, BEIOEPUTE TOT, KOTOPEIM COOTBET-
CTBYeT BainuM noTpebHocTaAM. Hanmpumep, He ncnoabayiiTe TPC-TecTsl g1
TECTHPOBAHUA CHCTEMBI 3JIEKTPOHHOH KoMMepinn. [lo cioBam cosgaresneii
TPC-TecToR, 0HH «OpAEHTHPOBAHEI HA CHCTeMEI NPUHATHA pellleHHIH, B KO-
TopbIX oOpadaTeiBaioTed Gomplnne oOheMbl JaHHBIK», CloeoBaTeIbHO, OHH
HE HOAX0IAT A CHCTeM OIepaTHBHOM 00patoTu TPaH3aK KL

Paspaborka coOCTEeHHOTO ATAJOHHOTO TECTA ABIAETCA CAOMHBIM HTepa-
THEHLIM TpolieccoM. JIMa Havasla eaenaliTe MrHOBEHHBIH cHEMOK padodero
Habopa gadHbix. [TozaboTereck 0 ToM, 4T0GEL ObLIE BO3MOKHOCTD BOCCTAHO-
BHTE 23TH JaHHbIE AJA IIOCJIEAVIOIHX 3allYCHOB TecT4d.

BareM BaM IOoTpeGyIOTCA 3aIMpOChl K JAHHBIM. BBl MojKeTe NpeBPATHTE HOM-
ILTEKT MO/IYyJIbHEIX TeeToB (unit test suite) B mpocrefitnit sranonusiit Teer,
[IpOCTO NPOrHAE HX HECKOJILKO Pag, HO BPAL JH 3TO COOTBETCTBYET TOMY, KaK
HeIoabayerTcsa 6a2a ZAHHBIX Ha caMOM Jerte. JIydlie 3anHcarTh Bce 3aTIPOCH
Ha padodeli cHcTeMe B TeUeHHe PENIPE3eHTATHERHOTO OTPEe3KA BpeMeHH, Ha-
OpHMep B TeUeHHe Uaca B TepHo/; THEOROH HATPY3KH HIH B TeUeHHEe BCETO
OTHA. Ecin Bol aanniiuTe 2aIIPOCEl 3 MAJILL OpoMeyTOK BpeMeHM, TO MO-
}KeT HoTpeboBaThCA HECKOJIbKO TAKIX [I€PHOA0B. DTO HOKPOET Bee JelicTBUA
CHCTEMEL, HAIPHMED 3aNIPOCHI IJI eXKeHeJe/IBbHOr0 OTUETA H IaKeTHEIE 3a1a
HU3T, KOTODPBIE BbI 3AILUIAHNPOBANH HA Yackl MHHAMATBHON 3aTpY3K U’

BeI MoskeTe IpOW3BOANTE 3ANHMCH 3aTMPOCOB HA HECKOJNBKHX ypoBHAX. Hanpu-
Mep, ecsu TpeDyercs BhIIOIHATD 3TAJI0OHHOE TECTUPUBAHKE BCEro CTeKa Lpo-
TOKOJIOB, TO MOMHO nporokoanpoeatk HTTP-zanpocer Ha Beb-cepBepe. Mosx-
HO TAK3He BKIIOUNTE KYypHAT 3ampocos MySQL, Ho eciu BbI BYIeTe ROCIPO-
H2BOHTE 32TTPOCH] H3 JKYpHAIa, He 3a6yIbTe BOCCO3IATE OTAETHHEIE TTOTOKH,
4 He TPOCTO TTOCIE0BATENBHO NOBTOPANTE 3aIIpOck] OJHH 3a Apyram. Tarxe
BAJKHO CO3JABATE AJA KAMKIOI0 COeANHEHHA B MYPHAJE OTAe/JbHBIN NOTOK,
4 Heé XaOoTHYHO BBINOJHATH 3alpPOChl B IPON3BOJBHBIX IIOTOKaX. B sKypHaae
3aMpoCOB BHIHO, HAa KAKOM COeTHHeHMH Gbl/T BhITTOMHEH KA bl 3ampoc.

Ha camom gese cymjecTRYIOT pasEkele TecTel TPC: Tect TPC-H paccuuTan, Kak
H IHIOIET ABTOP, HA TECTHPOBAHHE CHCTEM DPHHATHA peunrermil, OgEaro Tak:xe
cymecTeyeT TecT TPC-C, KoToprill npegHazHEaYed HMeHHQ AJA CHCTEM COIepa-
THBHON c6pafoTky TpaHsaknHH. — [Tpum. Hayy. ped.

ROHE"—IHO, BCE 2TO BAMIHOC, €CJH BRI XOTHTE NCNYIHATL HIEAJLHBIE TECTEL. Peans-
HaAA *KUIHE QOBIYHO BHOCHT HOPPeKTHERI.
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Iaxe ecald BBI He cTPOUTE CBOK cOBCTEReHHBIN aTAJOHHBIH TECT, Bee paBHO
HY:KHO DOATOTOBHTE [IJIAH TeCTHPOBAHA A, BaM IpHAeTcA BEIOOIHATE T€CTE
MHOI'O Pas, [HO3TOMY HEUBXO,EI.PIMO HMETE BO3MOMHOCTE IIOBTOPATE HX B TOY-
HocTH. CocTaphTe Tak:ke maaH Ha Oygyiree. B ciegyrommil pas rect mosker
3auyc1ca'rb KTO-TO ,I[pyI‘Oﬁ, HO Ja¥e eCJIH 3TO ﬁy,me're BRI, TO HE DﬁHSaTE‘JIb‘
HO BCTIOMHHATH TOYHO, KAK HMEHHO 3aTyeKAIH ero paHbiire. Bam mman goma-
JEEeH BEJIOYATL B Ceﬁﬂ TeCcTOBBIE TAHHLEIE, MAr", IIpeJOpHHATEIE IJd Ha-
CTPOMKHM CHCTEMEI, H ILIAH «IIpoT'peBa» cepBepa.

PaspaGoraiiTe MeTOIHKY ZOKYMEHTHPOBAHHA HAPAMETPOB H Pe3yJIBTATOR
H TIIATEJBLHE NpPOTOKoIHpYiiTe Kasxmeiit mporoH. Metox monymenTupoBa-
HHA MOMKET OREITH KAK OUeHBb IPOCTHIM, HAIIDHMED 3alHCH B SJEKTPOHHYIO
TadAHLY, TaK K1 0oJiee CAOMKHBIM — ¢ 0azbl JaHHEIX (MMeliTe B BUIY, YTO BbI,
BepOATHO, 3aX0THTe HAIIMCATEh KAKHe -TO COeHaAPHH LI YOPpOoINeHnA aHa Il
33 pesyNbLTATOR, TAK WTO YeM MpOIre ByAeT oGpabaThIBEATE PeayaETaAThI Ges
OTKPBITHA BIeKTPOHHON TaOAATILI U TeKCTOBLIX (afijioB, TeM Iydnie).

MoskeT oHaZaTLCA MOJEe3HBIM CO3IATh TECTOBBIH KATAJOT ¢ MOIKATANIOTa-
MH JJIA 3a0HCH Pe3yIbTATOB KAMKIOTO MPOroHa TecTa. BBl CMOMKEeTe MoMe-
MAaTh B KaXKILIH Takoll NogKATANOT HTOTH TeCTHPOBAHAA, dafilkl HacTpo-
2 H HOMMeHTapHa . Ecnn TecT nozpoiaer HaMepdaTh He TOABKO TO, UTO, 110
BAILIEMY MHEHHIO, He00X0ANMO, BCe PABHO 3AINCHIBAIITE AQIOMHATEEHYIO
nHbpopmannio. Jlyime nMers JIHIIENE TAHHEIE, YeM OPONYCTHTE BAKHBIE,
a B 6ygyieM ara nHGOPMaNUA MOMeT OKasaTkcA noaesHol. CrapaliTeck 3a-
[MHCBIBATEL BO BPEMA TECTHPOBAHHA KAK MOYKHO DOJIBbINE AOIOMTHHTEILHBIX
CBefileHHH, HAIpHMep CTATHCTHKY HCIOJL30OBAHHA IIpolleccopa, MOCHCe-
TEeMbI JHCKOEOr0 BEOJA,/BRIBEOJA H CETH, CUSTUHKH, BEIBEIEHHEEIe KOMAaHIOH
SHOW GLOBAL STATUS, u T. 1.

MonyuyeHre TOYHBIX pe3ynLTaToB

JIvUmmeM crmocoGoM TOJAYYHTE TOUHBIE Pe3yNAbTATEH ABJAAETCA paspaboTKa
TecTa TAKHEM 00pasom, 4To0bl CH OTBEYAJ HMEHHO HA Te BOIPOCHl, KOTOPHIE
BBI XOTHTe 3a7aThk. ToT ;A TecT BEI BIGpaau? CobupaioTcea JIU AaHHLIe, KO-
Tophkle HY:KHEI I OTBETA HA TOCTABJIEHHEBITH Bompoc? He MpoHCXOTHT JH
TeCTHPOBAHNAE N0 HeIPABHJIBHBIM KpHTepnAM? Hampnmep, He 3amyckaere
JIH BRI TECT, HATPYHAKINHA Tponeccop, JJA NTPOTHO3HPOBAHWA TTPOHBBOIH-
TEAbBHOCTH IIPHJA0MEHNA, KOTOPOE 3aBedoM0 OyIeT orpaHHYeH0 HpPOImYCH-
HOI cHoCcCOHOCTh IO CHCTENM BBOAA/BBIBOAAT

Barem y6eTUTech B TOBTOPAEGMOCTH PE3yALTATOB TecTHpoBanud. [lombrrati-
TeCh IPHBOAKTE CHCTEMY B OJJHO H TO JKe COCTOAHHE Iepel Ka)dIiIbiM 1Iporo-
HoM Tecra. Bean Tecer ocodo BaeH, nepesarpymaf«i’re HOMIIBXOTED Ka.}I’C;]BIﬁ
Ppas mpede, 4eM 3anyCTHTh TecT. Eca Hy#HO OpOrHATE TecT Ha «IIporpe-
TOM» CEPREpE, YTO ABMAETCA HOPMOIi, TO HY¥CHO YIOCTOBREPUTHLCA, YTO CEP-
Bep «[pOTPEBAJICA» JOCTATOYHO AOJTO H YTO 8TA MPOIEAYDPA BOCTIPOH3BOIH-
Ma. Hanpumep, eciiH <IpOrpeBr JOCTHIGETCH OTIPABKOH CaydailHBIX sa-
OpoCcoB, TO pe3yJ/ibTaThl TECTA HE/Ibdd 6}",CI;BT OOBTOPHTDb.
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EciiA TecT HBMEHAET AAHHBIE HJIH CXeMYy, BOCCTAHABIHBaliTe WX M3 CHHM-
Ka Me)y NPOroHaMH TecTa. Berapka B TaGJaHILY ¢ THICAYBIO CTPOK HE AACT
TOI'D ;Ke pesy/abTara, iTO BCTABKA B Taﬁnnuy C MIJIJTHOHOM CTPOKI CI)p-ﬂ.I‘MBH‘
TagHiA I pacllojoMeHne JaHHBIX Ha AMNCKe TaKxe JejanT pes3y.abTaThl He-
BOCHIPOM3BOIMMBIMII. O,EI;['IHM H3 coocobor rapaHTHpOBaTh, 9TO (})H3I‘I"—IECK09
pacrofosiente GyAeT MOUYTH TAKHM jite, ABAAeTeA GbicTpoe hopMATHPOBA-
HHE H EOIIHpOBAHHE pasgena.

Cnemure 3a BHelIHeill HArpy3kol, cHCTeMaMH NPOGUIHMPOBAHUA M MOHI-
TOPHHTA, HOAPODGHOI 3aNHCHIC B JKYPHAMALI, MePHOSHYSCKHMH 32 IaHHAMHK
H TIpoYHMH (haKTopaMI, KOTOPhIE MOTYT HCHABHTE peayasTarThl. THHHYHRIM
CIOPIIPH30M SBJIAETCH 3a0YCK 3aJaHUA Cron B cepeliHe Tecta, uka Patrol
Read (poHoBEIil HoHCK IIOX HX KaacTepos cpegersaMu RAID-KoHTROXIepOB
Intel) wnu zannanuporanuas nporepra HerocrHocTH RAID-Maccura. Ybe-
INTech, UTO Bee HeofXOTHMEIe IJIA TecTa pecypchl HA BpeMA ero HCToNHe-
HHA BBLAEIeHBI ToOAbK0 eMy. EcIH ceTh aaTpyskeHa ellle Kakoii-To padoToii
HIH TecT sanyiied Ha SAN-yerpolicTBe, KOTOpoe 0JHOBPEMeHHO HCIOIbL3Y-
eTCHA ¥ IPYIHMHE CepREPEMH, TO Pe3Y/ILTATLI MOI'YT OKAZATLCH HETOUHBIMH.

IocrapaiiTecs IPH EAHAOM IIPOTOHE TECTA MEHATH KAK MOMHO MeHLIIe IMa-
paMeTpoB. Ecad mogudHIITHPOBATE Cpasy HeCKOIbED (GaKTOPOB, TO €CTL PUCK
YTO-TO YIYCTHTh. [[apaMeTpsl TaK:Ke MOIYT 3aBHCETh APYT OT ApYyra, [03To-
MV B pAfe CAYYAEB HX HE/Ib3A H3MEHATEL HezaBucumo. HHorma He mspecTHO
gasKe O CYIIEeCTBOBAHHU TaKOH 3aBHCHMOCTH, UTO JIHIIbL YCIOKHAET A0,

Jlyullie Bcero MeHATEL NAPAMETPLI TECTHPOBAHHA UTEDATHBHC, 4 He [JeJaTh
CEPLe3HBIX HEMEeHeHHME Mexay nporormamu. Hanpumep, aia nozbopa mog-
XOAAMIEr0 3HAUCHNA IIapaMeTpa cepBepa HCHOIB3VIHTe TEXHIKY «pa3geisil
i BAacTBYii» (YMeHbIIeHAe AN YBeIHYeHHe 3HAUeHN A IIapaMeTpa BIBoe Ha
Kasx ol mocaeayioneif ©Teparyi TECTHPOBAHHA).

MeI BeTpedal MHOKECTEO 3TAJNOHHBIX TeCTOB, KOTOpble HIBITAKTCA Ipel-
€Ka3aThb NPOHN3BOAHTENBHOCTE [ocjde MHTIpanuu, Hampumep ¢ Oracle Ha
MySQL. 3agacTyio peaymbTATEI ATHX TeCTOR HeHAJEKHBI, MNOCKOIBEY
MySQL a¢derTnBHO pafoTaeT ¢ COBEpMIEHHO APYTHMH THIIAMY 3aIIpOCOB,
gem Oracle. Eciii BLI XOTHTE Y3HATDL, HACKOILKO XOPOIIO HAIHCOHHOE AJIs
Oracle mpuaosxkenue 6ygeT paboTaTh Nocle MUrparau Ha MySQL, To Bam,
cKopee BCETO, IPHAETCA HepellpoeKTHPOBATE CXeMY H 2aNOpPOCEl ¢ YIETOM
crenuprrr MySQL. (MHOrIA, HATTpIMep, TPH pa’3padoTKe KpocernaTdop-
MEHHOT'0 TIPHMQKEHHA, X0o4eTceA 8HATh, KAK OJHH H Te Jie Balpochl GyayT
padorars Ha 00enx naarTdopMax, HO aT0 peAknil cay4aii.)

B miobom cayuae Helb3d HOIVYHTH OCMBICASHHBIE Pes3y IbTATH ¢ HapaMe-
TpaMu HacTpoitk MySQL mo yMomuanuio, MOCKOILKY OHH PACCYHTAHBI HA
HeGOoNbIIIHE [TPHJIOEEHH A, TOTPebIAIoIHe 09eHb MAJI0 IAMATH.

3’1‘0 He BCeI A IIMeeT IHaAYeHIIES. Hanp:ﬂmep, €CJH BRI AVMAEeTe O JJepexXode ¢ CIIC-
TemEl Solaris, paGoratomiedi ¢ ofopyroparnem SPARC, ma maardopmy x86 mox
yopasaeEreM GNU/Linux, To H#eT HMEAKOTO CMBICIA TECTHPOBATE CHCTEMY Ha
nnaThopme Solaris,/x86 B mavYecTBe NpOMERYTOUHOTC maral
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HaroHel, eciH BBl MOJIYYHUTe CTPAHHBIN Pe3ylibTaT, He cjelyeT IMPOocTo OT-
KJIOHATH ero. PasfepuTecs H mocTapaliTech BHIACHATE, YTO IPOX30IIJI0, BEI
MOXKeTe O0OHAPY;KHTH MeHHYI0 HHGOPMaNuo, cepbesHyo npobiieMy HIH Je-
()eKT IpH IPOEeKTHPOBAHNH TECTA.

npOFOH TECTA N aHANM3 pe3ynbTaToB

Ilocme Toro kak BEI BCe NoAroToBHJIN, IOpA 3alTyCKATE TeCT, gyTo6sl HATATE
C60p H aHAMH3 TAHHEBIX.

OGBIYHO HMeeT CMEICT aBTOMATH3HPOBATEL NIPOTOHEI TECTA. 2To YAVUIIHT pe-
3VJIbTATHI H IX TOYHOCTH, NIOCKOJIBKY H€ IIO3BOJHT IIPOIIYCTHTD 11O 3a0bIBYH-
BOCTH KaKHe-TO IITard 1 He JOOYCTHT p&BJ’IHHHﬁ B MeTOJHEKE IIPpOT0OHA TecTa.
SGO,D;HO JTO0 TIOMOMKEeT TOKYMeHTHPOBATE BeCh ITPpOIlece.

IMogoiimer a060i meron asroMmarTusanmni, Hanpumep Makefile mnun mHabop
cleHapueB., BriGepuTe, KAaKOH ASHIK clieHapueB BaM momxoxuT: shell, PHP,
Perl u 7. n. IlousiTaiiTeck Hanboaee MOMHO ABTOMATH3UPOBATE HPOUEAYPY
TeCTHPOBAHNA, BKJIOUAA 3arPy3Ky JAaHHBIX, «IPOTPEB» CHCTEMBI, 3aMYyCK
TecTa I 3aI1Ch pe3yaLTaToB.

o Ecnu BRI BCE TTPABUALHO HACTPONTE, TO TECTHPOBAHNE MOMKET CTATH
s OZHOIIATOBBIM TIpomeccoM. Hemn BRI IpocTo zamycKaeTe OJHODAZO-
O M. piri TecT, UTOBHI BHICTPO TPOBEPHTE YTO-TO, HET CMBIC/IA ABTOMATI-

SHPOBATE €0,

OB6bIYHO 3TAJTOHHBIH TEeCT BRIIOMIHAIOT HECKOABKO pas. KOHKpeTHOe KoMHue-
CTBO HTEPAIUIl 38 BUCUT OT METOI0JIOTHH OIEHKH PEe3YIBTATOB H OT TOTO, Ha-
CKOJIBKO STH pesyJbTarhl Baskibl. Ecan Tpebyercda 6oJblIas YBepeHHOCTD
B UTOraX TECTHPOBAHUSA, TO HYKHO NPOTHATE TecT GoJIbIee KOMHISCTEO pas.
O6BIYHO AJIA OEHKH NPUMEHAIOT TAKHE METOLNKN! HAXOMIeHHE JIYyqdIIero
pesyaIbpTaTa, BEIMHUCACHNe CPeaHero sHaYeHH I 110 BCeM MOIYYeHHBIM HTOraM
HMJI¥ MPOCTO BRIMOJHEHNE TecTa IIATH Pas 1 BEIYNCIeHHE CPETHEr0o PeayabTa-
Ta no TpeM JydinuM. CTeleHs TOYHOCTH ONpeleaATh BaM. MosKHO NpHMe-
HATEH K Pe3yJLTATAM CTATHCTHYCCKHE METOALI, HANTH IOBepUTeJLHLIH HH-
TepBAJ U T. 1., HO 0GLIYHO TAKOH YPOBEHE YEEPEHHOCTH He Tpebyeres'. Eenu
TECT OTBEUYAET HA HHTEPECYIONHE BAC BOMTPOCHT, MOMKHO IIPOCTO MTPOTHATE €T0
HECKOJIBKO Pa3 H [MOCMOTPEeTh, HACKOJABKO PABIHYATCH MOJYYeHHbBIEe 3HA-
gennd. Ecnu pasanyne BeIUKO, clefyeT TH60 VBEIHYUTE KOJIHNYECTBO MPO-
TOHOB, TH00 38 MYCTHTH TECT Ha BoMBITHIT Iepo BpeMeHH, BC/IeICTEHE Yero
paz0bpoc 00bBIMHO Y MeHbIIAETCH.

COﬁp&HHHe Pea3yasTaTeEl HAA0 TPOAHATHIHPOBATE, TO €CTh TPEBPATHTh YHC-
Ja B 3HaHHA. HBJII:IO ABJAAETCA MOJdYy4YeHHEe OTBETOB Ha BOIIPOCHI, panll KOTO-

Ecom meficTEMTENRHO HYKHEI HAYUHO NOCTOBEPHEBIE, CHKPYIYJIE3HBIE PE3yIBTAa-
THI, TO PEKOMEHIYEM MOYUTATE XOPOITYI0 KHHTY TIo paspaboTke W BEIMIOJTHEHHIIO
TECTOB B KOETPONHPYEMBIX VCIOBHAX, IOCKOABKY JaEHAA TeMa HEAMHEOTO IIHpe,
YeM MBI MOMKEM U3NIOMHUTE 3AeCk.
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PHIX TOTOBAJIACHh TeCTOBAA HHGPACTPYKTYpa. MaearbHo Gblio 661 edopmy-
JIHPOBATH HA BBIXOJE YTBEPIKIeHUS THIIA «MOACPHHU3ALINA CepBEPa A0 YeThl
PEXIIPOIECCOPHOIO YBeIHYUT IPpou3BojuTe lbHOCTE HA D0% npu Toil e za-
OepsHKe» HIIH «HCIOIb30BAHNE HHICKCOB YCKOPILIO BBINOJIHEHIIE 3BAIPOCOB».

METDZI;HRE OﬁpaﬁDTRH NOTYUYeHHBIX 3HAYEHHH BABHCHT OT TOro, KAK OHH cO-
6Hpa..‘][[(3]:. BepOF[THD, HMeeT CMBICJI HAIMCATE COeHapld 14 aHaldHsa pe-
3YABTATOB — M He TOJBKO AJA TOro, YToObl YMeHBINHUTE 00beM Ballleil cob-
CTBEeHHOH paﬁ'orm. HO H II0 TeM JXe MPUUYHHAM, II0 KOTOPRIM ClIeLVeT aBToMa-
TH3HPOBATE CAM TECT: BOCIPOHIBOAJHMOCTE H JOKYMEHTHPOBaHHE,

HHCTp){MEHTbI 3TAJIOHHOINo TeCTUupoBaHna

Ecin HerT BeCKHX OCHOBAHHH CHHTATE, 4YTO I'OTOBbLIEe MHCTPDYMEHTEL HE IO~
XOOAT OJIA BAOIHX ]Ie..‘Ieﬁ., TO II He HAO0 CO3TABATE COSCTBEHHYEO CHCTEMY Te-
CTHPOBaAHHA. Cymec'mye'r BONBIIOE KOMHYECTEO TFOTOBBIX pemeHHﬁ- O He-
KOTOPBIX H3 HUX MBI paccEaXeM B CTeIYIOIITHK pasfenax.

MHCprMEHTbI NMoONHoOro TeCTUpoBaHWA

Kak Mul y:xe YIOMHHAJIH paHee, CYI[eCTBYeT JBa THIA dTAJIOHHOIO TECTH-
POBAHHA: IOJHOE H ITOKOMIOHEHTHOE. Huyero YOIHBATCIEHOTO, YTO HMEIOT-
¢ HHCTPYMEHTLI JUIS TeCTHPOBAHUS BCero IIpHJIOMCEHN S, B AJIf TeCTHPOBa-
Hus nog warpyaxoit MySQL u apyrux xomnoHenTos 1o orgeasnocra. [los-
HO€ TeCTHPOEAHFE ODBIYHO SABIAETCA JIYYIOUM CIOCO00M IOIXYUYHTE SCHOE
[OpegCcTABICHHE O IPOM3BROIUTEALHOCTH CHCTEMEL B UICI0 CYINeCTRYIOMUX
HHCTPYMEHTOR TO.THOTO TECTHPOBAHNA BXOAAT:

ab

ab mpeacTaBaAeT coO0H MIPOKO MEBECTHLIN HHCTPYMEHT TeCTHPOBAHUA
mpouzBoauTenbHocTH cepiepa HTTP Apache. OH moKa3BIBAET, CKOJIBKO
3AMPOCOB B ceKyHAY crnocobed obeay:kuBaTh HTTP-ceprep. Ecan BoLI Te-
CcTHpYeTe BeO-IpIIosKeH e, 3T0 YHEI0 JEMOHCTPHPYET, KAKO0€ KOJIHIeCTBO
8AIPOCOB B CEKYHIY MOKET 00CHYKUTE IIPHJIOYKEHHAE B [IeJI0M. ITO OUeHE
NpocToii HHCTPYMEHT, HO NOJIe3HOCTh eTo OTPaHHYeHa, I0CKOJIBKY OH IIPO-
cTo obpalrtaeTcA K ogHOMY agpecy URL BacToIbKO OBICTPO, HACKOMBKO 3TO
BOBMOEHO. JoMOJIHATEIbHYI0 WHpOPMATIHIO 06 yTHIHTE b BBl MOMKETe
HalTH Ha cTpanuue kiip://htipd.apache.org/docs/2.0/programs/ab.himl,

hittp _load

ITOT MHCTPYMEHT KOHIENTYANbHO [oXox Ha ab. OH Tak:ke IIpegHazHa-
UeH [N CO3JAHUA HATPY3KH HA Bed-cepBep, Ho IIPHU 3TOM ABJAETCI 50-
nee rubkum. Bol MozieTe coamarh BxogHol dalis, BEAOYAIOIIHE MHOTO
pasubix agpecor URL, a hilp load 6yger puibupars ux cayyalinuiy 06-
pazoMm. Bl Tak:ke MosKeTe HACTPOHTE MAPAMETPHI TAKUM 06pazoM, U4To
3AMPOCHL CTAHYT OTHPABIATEC ¢ 34aHHLIM HHTEPBATOM, 4 He ¢ MaKCH-
MAJBHO BO3MOMKHOI cropocThio. IlogpoSHOCTH M. Ha cTpaHnie http!//
www.aeme.com/software/http load).
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JMeter

JMeter npegerasiaaer codofi MpUIoHeHNe HA A3EIke Java, KOTopoe MOXKeT
3arpy#Ears Apyroe OPHIOMKEHHEe H H3MEDATH ero NPOH3BOANTELHOCTE.
JTa nporpaMmma ObL1a pazpaboTaHa LA TeCTUPOBAHEA BeO-OpIIoKeHnit,
HO ee MOJKHO TakK;e HCIoaAb3oBaTh IpH TecruposaHnu FTP-cepeepos
H I74d OTIIPABKH 3aIlIPOCOB K Dase JaHHBIX Yepes nHTepdeiic JDBC.

IIporpamma JMeter sHaunTeIbHO cloEHee, deM ab u htip load. Ha-
nmpuMep, ¢ ee NOMOIORIY MOJKHO fosgee THOKO AMYTHDPOBATEH TIOBEIEeHII€
peaJibHBIX NOJIbL30BATENEH, YIPABIAA TAKHM IIApAMETPOM, HAK BpeMsA
HAPACTAHIA HATPYSKH. 9Ta IporpaMMa HMeeT rpadudeckuil HHTEpgeEiic
¢ HHTeIrPHPOBAHHBIMHE CPeICTBAMH IIOCTPOEHHA I'pacdhHKOE, A TAKIKE II0-
3BOJAET COXPAHATh PE3VIBTATEL H BOCIPOH3BOIHTDL HX B ABTOHOMHOM pe-
sxeume. [ogpoGHoeTH eM. Ha cTpaHHle https//jakarta.apache.org/imeter/.

HHCTpYMEHTbI NMOKOMMNOHEHTHOTIO TeCTUPOBaHUA

CymiecTByeT HeCKOJMbHO MOME3HBX HHCTPYMEHTOB AJIA TeCTHPOBAHUA HpO-

assoguTebHocTH MySQL u onepammonHoii ceTeMbl, Ha KoTopoH oHa pabo-

raer. [IpyMepsl TECTOB ¢ HCIICJIL30OBAHHEM 3THX HHCTPYMEHTOR MBI IIPHBE-

JeM B HACTOALeM pasjgeie;

mysqlsiap
mysqlslap (hitp://dev.mysql.com/doc/refman/5.1 jen/mysqislap.html)
SMYJIHpPYeT HATPY3KY Ha CcepBep U BBIZAET AaHHbIE XpPOHOMETpaska. JTa
mporpaMMa sBJagerca 4acTeio guerpubyrnea MySQL 5.1, Ho ee mosxHO
HCHOJB20BATE U ¢ Dollee pAaHHHMH BepcHAMH, HaunHaA ¢ 4.1. JlauHsIi
HHCTPYMEHT TIO3BOJIAeT HACTPOUTE KOJHUYECTBO OTHOBPEMEHHEBIX COeII-
HeHHT H OepeJaTh TporpaMMe THO0 BoMaHIy SQL B KoMaHIHOH cTpoEe,
aubo daita ¢ xomangamu SQL, KoTophle HY3HO BEINOJIHNTL. Keiu BbI He
BafaUTEe PEKHM TECTHDPOBAHHA BPYUYHYIO, [IPOIPAMMA CAMa HCCIEXVET
cxXeMy Dazbl JAHHBIX U ABTOMATHUYeCKH creHepHpyeT KoMaHIbI 5EI FOT.

sysbench

sysbench (http://sysbench.sourceforge.nef) npefcrasnaer coboi MHOTOIO-
TOKOBBIA HHCTPY MEHT aTaJ0HHOI'D TECTHPOBAHHA ONEPAIHOHHOH cHeTeM bL
Ero zagata — jaTh OpeacTaB/IcHAe 0 Tpou3BoguTenbHocTH OC B TepMUHAX
¢ aKTOPOB, CYILeCTBeHHBIX 71 padoTHl cepBepa 0aasl ZaHHEIX. Hanpumep,
BBI MOJKETe H3MEpHTh IIPOH3BOIUTEILHOCTE onepanuii daiiiororo BBoga/
BBIBOAA, MJIAHHPOBIIHEA ONEPAIJHOHHON CHCTEMEBI, BBIIEICHHA MAMATH
H Nepefatuy JaHHbIX, noTokoB POSIX 1 camoro cepsepa Gassl naHHbIx. Ma-
crpyment sysbench noazep:rupaer cueHapuy Ha aseike Lua (lipy//www.
lua.org), uro OpHAaeT eMy O0JBIIIVIO THOKOCTE TIPH TeCTHPOBAHNIH.

Database Test Suite

Hucerpyment Database Test Suite, paspaboranuniit kommanseii The Open-
Souree Development Labs (OSDL) u pasmeltienHslil Ha caiiTe Sourcelorge
mo ajgpecy htip://sourceforge.nel/projectsfosdldbi/, npeacrapiazer coboi
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HEOMILTEKT ITpOoTpaMM AJIA TeCTHPOBAHHAA ITPOH3BOIHTEILHOCTH, aHAJIO-
IHYHBIH CTEHIAPTHEIM HNpOMBIOLIEHHBIM TeCcTaM, HAINpHMEpP Oﬂyﬁ.']ﬂ‘
roBaHHbIM CoBeToM [0 NpPOH3BOZMTENbHOCTH 00paGoTEH TpaHzaKUK
{Transaction Processing Performance Council — TPC). B uacruoctn, nn-
crpyMeHT dbi2 npepcrasiAer coboil GecnaTHYO (HO HecepTH(H T POBAH-
nyio) peanusannio recra TPC-C OLTP. On nmogaep:kHBaeT MOgCHCTEMEI
xpatenud InneDB u Falcon. Ha MoMenT HanucaHMA 5THX CTPOK COCTOS-
Hiie JeJC IPpYIHMH TPaH3aKIHOHHBIMH IIOACHCTEMAaMI XpaHeHHA JaHHBIX
MySQL HerzgecTHO.

MySQL Benchmark Suite (sql-bench)

C cepsepom MySQL pactipocrpanserea cobeTBeHHLIH HAGOp HHETPYMEH-
TOB 9TAJIOHHOTO TECTHPOBAHHSA, KOTOPLIH BEI MOKETE HCIONLE0BATE JAJIS
HCCAeJOBAHHA HecKOALKHX pazauddbex CYB/. OH ogHonmoTOTHEIN A Ha-
MepAeT CKOPOCTE BBITIOJTHEHHA 3AIIPOCOB cepBepoM. PeayabTaThl NOKA3LI-
BAIOT, KAKHE THIILI OOEePAHil cepBep BEINIOIHACT HAHTYYNIHM 06pazoM.

TnaBHEIM NpeUMYINEecTBOM 3TOT'0 HaBOpa TecTOB ABNALTCA TO, UTO OH CO-
LEpIKUT MHOZKECTBO MOTOBHIX [IPOrPAMMHBIX pellleHHil, ¢ ero noMolbo
JIEM'KO0 CPABHHMBATHL PAZJHYHEIE NOJCHCTEMBI XPOHEHHS HJIH KOH(HIYpa-
nun. Kax BBICOKOYDOBHEBEIH HWHCTPYMEHT ZTAJOHHOIO TECTHPOBAHUSA
OH II0JI€3eH AJIA CpaBHEHHA o0Inel ITpoH3BOAHTEIBHOCTH BYX CEPEEDOB.
Tarske Bbl MOMKETE BANYCKATH MOIMHO}KECTBO TECTOB (HAIIPHMED, TECTIH-
POBATH TOJIBKO MPOH3BOAHNTETbHOCTE KoMaHIb! /DA L). B ocCHOBHOM TecThI
HArpyKamT Nponeccopbl, HO €CTh KOPOTHHAE MEPHOIBI, B TEYEHHE KOTOPBIX
BBIIQJIHAETCA GoBIIOH 00peM onepalii THCKOBOIO BEOAA, BEIBOIA,

Cpe,m:l [MIABHBLX HeJOCTATKOE 2TOI'0 HHCTPYMEeHTA MOMHO VIIOMAHYTE TO,
UTOo OH paﬁo’raerr B OJHOIIONBR30BaTEIbECKOM pPesXIHIMe, aazceﬁc'rsye'r OUYeHE
MaJTeHbKHH Haﬁop HCXOTHBIX SHaHEHI‘Ifi‘I, He JONYVCKAET TeECTHPOBAHHAMA Ha
AABHHDBIX, XAPAKTEPHBIX HMEHHO IJIA BANIHX YCJ‘TOBHﬁ, A pe3yabTaThbl MO-
r'yT OTJMHYATLCH OT sallyCcKa K 3aIlyCKY. HOCKDJ’[I:E)’ OH OJIHOI'[OTO‘{HBIﬁ
H [IO0JHOCTBIO II0C/Je00BaTe/IbH bII‘;I, C elr'o NOMOLbLIO HEBOSMOMAIHO CUHEHHATD
BEINTPEIII OT HAJHYIA HeCKOJBKHX IIPOIeCCOPOE, HO BMeCTe ¢ TeéM OH
ENOJHe IIPHrofeHd TAA cCPpABHeHHA OTHONPOMeCCOPHEIY CepEEPOB.

Ha maummae, rie paboTaet Tectupyemas CY¥Y B, 1oM>XHE OEITEH YCTAHOBIE-
HBI HETepTpeTaTop A3sika Perl u gpaiisepsl DBD. JlokyMeHTATHIO MO HO
HalTH 10 agpecy Attp://dev.mysql.com/doc/en/mysqibenchmarks. himi/.

Super Smack

HWuctpymeHT Super Smack (http://vegan.net/tony/supersmack/) npegHa-
AHAYEH A STANOHHOTO TECTHPOBAHHA, TECTHPOBAHHA IOJ HATPYSKOMH
H cOBIAHAA HATPYRKH B IpAaMeHeHHH K C¥ B]I MySQL 1 PostgreSQL. 9o
MOINHEIH, HO DOCTATOYHO CAQMHBIA HHCTPYMEHT, KOTOPBRIH OO3BOJAET
IMY/JIHPOBATE HECKOIABKO l'lO.‘I:bSOBaTBJIBﬁ, 3arpy:ark TeCTOBbIEC JaHHEIC
E ﬁaay H 3all0THATE Taﬁnuum CreHepHpOBaHHBIMH C.}Iy‘{{lﬁ.HLIM H JaHHBI-
M. TeceTw cogep:¥arTca B «smack»—q;laﬁnax A OONHCBIBAKTCA Ha IMPpOCTOM
A3BIKE ONTpeeeHNA KAUeATOB, Ta6.IHI, BAaTIPOCOB H T. TI.
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®OyHkuma MySQL BENCHMARK()

B MySQL umeerea yaebuaa Gynrmua BENCHMARK(), KoTOpYIO MOKHO MCIOJIL-
30BATL IIPH TeCTHPOBAHNHN CHOPOCTH BBINMOJHEHHS OOpede /eHHbBIX TIHIHOB one-
pa]_u»lir. ﬂ.}"lﬂ 3TOr0 HYMHO YHEAa3aTh KOJHYeCTBO IIPOTCHOE H IIOJexallee Bbl-
MOMHEHA) BHIpAKeHHe. B KauecTBe MOCTISNHETO MOKET BLICTYHNATH Jioboe
CHAJAPHOe BHIpAXKeHMe, HANPHMED CHRAJNAPHBIH IOA3ANPOC HIH (PYHKITHA.
210 ynofHO LA TecTUPOBAHNA OTHOCHTENLHBIX CHOpOCTell HEKOTOPEIX one-
panuii, HanpUMep /1A BEIACHEHHA TOoro, kaxad QyHunua padoraet OpicTpee:
MD5() mam SHAT():

nysals SET @input := ‘hello world';
mysol> SELECT BENGHMARK( 1000000, MD5(&input));

BENCHMARK 1000000, MD&(&input))

+ o

1 row 1n aet (278 sac

iysul> SELECT BENCHMARK(1000000, SHA1(@input));

Y

BozBpalaeMeIM 3HaUeHMeM BCerfa ABNAETCA HYJIb. BpeMA HCTOIHEHHA 3a-
npoca coodiaer KIHSHTCkoe NPUIoiKeHHe. B TaHHOM clIydae moxoMe, 4To
MDA() OpleTpee. OHAKO KOPPEKETHO HCIONL30BATL dyHrOuHIo BFNCHHMARK] ) He-
npocTro, eC/JH EbBl He 3HaeTe, UTO OHa Ae/JdaeT B ;IeﬁCTBHTe.‘ILHOCTE[. Ona npo-
CTO H3MepHAeT, HACKOIBKO 6]:1(:’1‘])0 CePBep MOMeT BEIIIOJIHHTE BEIDAEHIE, HO
He COOGE{&ET HHYET0 0 HAKMAaIHBIX DacXomax Ha CHHTAKCHYeCKHH aHAIH3
H OIITHMH3AITAR. A ecnu BhIpaAiKeHHEe HEe BEIKYAET B cefA momb30BATE -
CHYIO NEepeMeHHYI0, KAk B HalleM IIpHMepe, TO BTOpoe H I0CAElYIOUHe BhI-
NOJHEeHHA CepBepOoM JaHHOI'G BBIPpaMCHHA MOTrYT ORasaTbCA oﬁpamennem
K Komy'.

HeemoTpa Ha yaoGerso GyHEITAA BLNCHMARK(), MBI HHKOTIA HE HCIIOJAL3YEM ee
[JA peasibHOIC TEeCTHPOBAHUA IPON3BOLATe/IbHOCTH, CIHIIKOM TPYAHO OIIpe-
JEeNHUTh, YTO Je OHA B JefCTBUTEIbHOCTH N3MEPALT, K TOMY 7K€ OHA CJHIIKOM
y3K0 chOKyCHPOBAHA Ha MaJoil YacTH obIIero mpolecca HCMnoTHEHR .

' OZMH U3 ABTOPOB CAENAN TAKYI oMHOKY U obHapyxuwa, uto 10 000 BrimonHe Rl
oIpefefeHHOTO BBIPAMKEHHT 3aH AN ITOYTH CTOJMBKO Hie BpeMeHH, YTo H 0THO Bhl-
mosHenHe. D10 OBLIO oDpalleHMe K Kamy. B obmeM ciyyuae DoBegeHMe TAKOID
POZA 8acTaBAAeT NPeanonaraTs Judo ofpamenne X Komy, audo omubry.
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MNMpuymepbl 3TANOHHOIO TECTUPOBAHUS

B sTom pazgede MEI OpHBedeM HEHOTOPEIE IPHMEDEI PEANEHBIX 3TATTOHHBIX
TeCTOR ¢ ITOMOINBIO BRIMNIEYTOMAHYThHIX HHCTPYMEHTOR. M=u1 He MosEeM AaTH
HCYEPNEBIBAIOINEE ONHCAHHE KAMIore HHCTpYMeHTa, HO 9TH NpPHMEpPEl II0-
MOI'YT BaM PelllHTh, KaKle TeCTEl MOr'yT OLITE II0JIE3HEL AJH BallTHX l[e.HEfI,
H HAYATE HX HCIIONMEI0BAHHE.

http_load

HauseM ¢ npocToro npuMepa, JeMOHCTPHPY IOLIEre HCloyIb30oBaHue kitp load
co caenyviomumMu agpecamil URL, xoTopsle MBI cOXpaHN/IN B Qaiine urls.ixi:

hLip:/ fwww. mysclpsrTormencsolog, o/
htop:/ fwww . myaolpsrformencatlog. corfpags/?
htTp:/fwwe myaal performancenlog. com/
htop:/ fwww. nv,,lp IFUln,n
htTp:/ fwaw, mysqlosT

-presentations/
y —quuly—]

( anal YZBE-

[MpocTeliniaM crmocofoM ITPAKTAYECKOT0 MpUMEeHeHHA HHCTPYMeHTa hitp
load aBrAeTCA HpoCTOE H3BMCYEHHE CTPAHNMI II0 YEasaHHbIM agpecam (URL)
B nuKie. [Iporpasma HeBIeKAET HX ¢ MAKCHMAJILHO BOSMOIKHCH CKOPOCTRIO!

% http_load -parallel 1 -seconds 10 urls.txt

19 fetct 1T max parallel, 837929 bytes, in 16,0003 seconds

441015 1 )

7. 89995 r =tnhes

msecs/connect:
seos/Lrsl-T
{TTP response oodes:

min
179,308 min

P | LT ANt s
pogde 200 -- 19

PESYJIbTaTbI BIIOJIHE ACHEL — OHH IIPOCTO [IOKa3bIBA0T CTATHCTHISCKYID HH-
dopmanmup o sanpocax. Heckonbpko OoJiee CJI0KHBIE CHeHAPHEI — H3BJe-
ueHNe afpecoB URL ¢ MakcuMaIbHO BOZMOMKHONH CKOPOCTBIO B IHUKJe, HO
¢ SNTYNANHAeH TATH OTHOBPEMeHHO paboTAOIHY MOThROBATEMEI!

& h‘ttp load -parallel 5 -seconds 10 urls.txt
5 11x L& al lBL, 4, 755652406 bytes, 1n 10,0003 seconds

FOSH rearn
J [.:_'_ N, Sa0. ‘:.I 8 es/fseo

Iy 191 max, 38,158 min
993,059 max, 99.54€ min

BumecTo MaECHEMATEHO 6BICTPOI'O H3BTCYEHHA MBI MOMKEM d>MYMTHPOBATE Ha-
PYSKY LI [IDOTHOSHPYEMOI UaCTOTHI 3aMpPOCOB (HATIpHMED, IATH Pas B ce-

KYyHAY):
% http_load -rate 5 -seconds 10 urls. txt
48 feto

2, 4 max parallel, 2.501042+06 bytes, 1n 10 seconcs
/1(; rean bytes/foo 3
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3B. 117 min
03 max, 108.363 min

)

HTTP responss codes:

sode 200 -- 44

Haxonen, amyuapyem eme Go/IBIIYI0 HAMPY2KY € YacTOTOH HOCTYIISHHSA
aampocor 20 pas B cekyHgy. OOpaTuTe BHHMAHHE, KaK VBE/IHYNBAETCS Bpe-
MA COEIIMHEHNA I OTKJIHKA ¢ BO3PACTAHHEM HATPY3KIL:

§ http_load -rate 20 -seco 10 urls. txt

k! £ 3 = 1, 5.91142=:068 bytes, 1n 10.0001
H32kE. 1 mean by

11 0808 fatores

aytes/s=c
211. 885 max, 38.214 min
7 mear, TESZ.7F max, 933708 mn

sysbench

C momo1Ibio HHETPYMEHTa syshench MoMHO 3amycKaTh pasIHYHEIE ATAIOH-
Hele TecTbl. OH 6611 paspaboTaH A TECTHPOBAHHS HE TONLKO IPOH3BOH-
TeNbHOCTH 6asbl LAHHBIX, HO H TOI'0, HACKOJBKO XOPOLIO paboTaeT cucreMa
KaK cepBep 0a3 gaHABIX. MBI HadHEM ¢ HEKOTOPEIX TeCTOB, KOTOPEIe He AB-
nawoTea cnenudByREIMA gaa MySQL @ uaMepA0T TTPOH3BOAUTENBHOCTH
MO CHCTEM, OTPeNeJAI0NIHX o0NTHe OTpAHAYEHUA CACTEMEI. 3aTeM MBI TI0-
KadeM, KaK HaMepATh NpoHapoauTensHocTs: CYB.

3TanoHHoe TecTUpoBaHWe npoLeccopa
€ NOMOLLbIO MHCTPYMeHTa sysbench

Hanbomaee OYeBHIAHEBIM TeCTOM OOICHCTEeMBI ABIAETCA STAJIOHHEIN TeCT opo-
oeccopa, B KOTOPOM HCIIONB3YVIOTCA 64‘p33pﬁ,l[HBIE neJible 4Caa 0719 BEIYHC-
JEHHA IMPOCTEIX HACENT J0 YVEARAHHOTO MAECHMYMAa. MH 3anMyCcTHIHA 3TOT TeCT
Ha IBVX CepBepax, Ka:xauiii mox yupasmenneM GNU/Linux, ¥ cpaBEnIA pe-
3yAbTATHL BOoT XapakTepucTHKH 000pYAOBaHHA [IepPBOro CepBepa AaHHBIX:

“serverl T8 cat Jproc/opuinfo

modsl name : AMD Opteron{im) Frocessor 246
1
1892, 457

1024 ®B

H BoT yTO MOKA3AMT TECT NMPOH3BOIHTETbHOCTH

_sarverl 718 sysbench --test=cpu --cpu-max-prime=20000 run
sysbench v0.4.8; multo-lthreaded syster evaluabion benchmark

.T.-:'EF-?T exacution summns I"}-‘Z
total time: 121.7404s
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¥ BTOpOT0 cepBepa IpYToi MpoIeccop:
server? 7 |§ cat /proc/cpuinfo

mode] name ; Intel(R) Xeon(R) CPU £130 & 2. C0GHzZ
atepplng  : @
cpu MHz o 184

]

i

Is

Bor Pe2yJisTarT ero TeCTHPOBAHHA NPOH3BOLHTEJABHOCTH,

[e

saryer !l 718 sysbench --test=cpu --cpu-max-prime=20000 run

W

sysbench vl 4. B multi-threaded system evaluation benchmark

[est exeoutlon summary:
total time: 61.8596s

Pezyabrar npocro nokassiBaeT obuiee BpeMs, TpedyveMoe 1A BEIUHUCISHHA
OPOCTHIX WHCEd, YTO OUeHb JIErKO CPABHNTL. B JaHHOM ciavuae BTOPOI cep-
Bep BRIMOIHMII TECT MPHOIUZHTEIRHO BAEOe OhICTpEE NEPROTO.

3TanoHHoe TecTMpoBaHve ¢alnoBoro BBoAa,/BbiBoAa
€ NOMOLLbIO UHCTPYMeHTa sysbench

Aranonnsii Tecr fileio uaMepser napaMerpsl paborTsl ollepallHoHHo cHeTe-
MBI [IPH PA3JIHYHBIX HATPY3KaX BBOAA/BeIBoa. OH OUeHb [T0JIe3eH JJIs CpaB-
HeHHIAd >KecTHHX TACKOR, RAID-koHTponaepoR H pe:xuMoB RAID, a Tanxke
O HACTPOH KU MO CHCTEME] BBOAA/BBIBOKA.

HGPBBIM maroM IIpH BBIIIOIHEHHH 2TOI'C TECTa JABJJAICTCHA INOAI0OTOBKA HEe-
CHOJBEKHX (b&ﬁJIOB. Bam HYKHO CI'eHepPHpPOBATE sHAYHTeJJIbHO Ooanmie AaH-
HEIX, YeM DOMelllaeTCA B IaMATE. Ecnu AdaHHBIE 3alpy3ATCA B [IaMATH, OIle-
PalHEOHEAA CHCTeMA ﬁy,n;efr EpIIIpOBATH GOJII:IHYIO HOX 4aCTh, & pe3y/JIbTaThbl
He COBCEM TOYHO OTPa3AT HATPY3KY Ha IIOJCHCTEMY BBO,I[EI/B BIBOIA. Haunem
C COo3JaHusA Haﬁopa A8HHBIX!

§ syebench --test=fllelo --flle-total-size=150G prepare
BropriM 11aroM ABAgeTcA samycK TecTa. A TeeTHpoOBaHMA TITPOH3BOIH-

TeJABbHOCTH NPH Pa3JHUYHBIX THHAX HAIPY2KHM HA CHCTEMY BBOAA/BEIBOAA HC-
NOJIB3YIOTCA CJACAVIOLIHEe [TIapaMeTpbl:

SBQWr

Ilo c/llejoBaTel)IbHAaA 3allHCh
SCqrewr

HOC.‘-IE,I{OB&TEJI]:H&H nepesannuch
seqrd

HOCJIGJIOB&TEJIBHOG UTeHHe
rndrd

TTpousBoTbHAA 3aTTHCH
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rnawr
IIpoussosabHOE UTEHIUE

rnarw
IlpouzBo/ibHOE YTeHHE B COYSTAHIH ¢ [IPOH3BOJILHON 3aIINCHIO

Cremyromas xoMalIa sanyckaeT TecT BBOJa/BEIBOJA ¢ MPOM3BOMALHLIM YTe-
HHEM/3a[IHChEO:

% sysbench --test=fileio --file-total-size=1506 --file-test-mode=rndrw
--init-rng=on --max-time=300 --max-requests=0 run

Bor peayavrrarer:

syskench vO.4.8: multi-threaded systar evaluation banchimark

RAunring the tasT with Tollowing nptions:
Numbsr of thrszds: 1
nitializing random number generator Trom TImMEr.

Extrz file cpen flags: G

128 T1ls=, 7.1718Gh =zch

150Gk total file size

Blook size 16K0

Numbzr of random reguests for random 100 10000
leagMrate ratie for conbined randem [Q test: 1.50
Feriodic FEYNC snabled, calling Tsync{  sach 100 recussts,
falling fsync( ) at the end of test, Enablsd.

lUs1rg synchronous Rooga-eunoga mods

Jorng random r/w test
Thraads started!

[1me limit ex
Done.

perations performed: 40260 Read, 26840 Write, B5785 Other = 152885 Jotal
13 EMb Written £12.38Mb Total transferraed 1023850 (3. 4048Mb/sec)

223,67 PFecuests/oec exscuted

Tesl exaoullon summary:

total Time: ann . 0n0ds
Lotal numosr ol evenls; B 1404

total time taken by event exsoution: 2h4. 4607

per-request statistics:

min: 0.0000s
avy! 0, 0038
Max . 0. 5628
appred. 93 percentile: i}
Threads falrness:
svents (avg/stddev); 67100, 0000 /0. 00

sxezution time (avo/stddev) . 254, 460770 U0
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PeaynbTaT padoThl KOMAHILI COAEPRUT GOMBIN0Ee KONMHYECTBO HHAOPMAIHH.
Hautouee HHTepeCHBL JJIA HﬂCTp()ﬁH.H NOJCHCTEMEL BBOI[Q;'JBHBOZI,Q HOJH-
YeCTBO 34lPUCOE B CeKYHAY H 00Inad nponyckHad crnocobHocTs. B ganaoM
ciay4ae Mmbl noxyunan 223,67 zanpocos B cekyHy u 3,4948 Mbafit B cexyH-
AV COOTBETCTBEHHO. JTH 3HAYPHHA JAIOT XOpOIllee MPELCTABICHHe O IIPOH3-
BOIHMTEIBHOCTH AHCHKA.

SaKOHYHMEB TecT, MOXKeTe YIAIHNTE thalilbl, KoTopkle Nporpamma sysbench
co3manas oA TeCTHPOBAHMAL

§ sysbench --test=Ffileio —-file-total-size=1508 cleanup

3TanoHHoe TectTupoBaHne OLTP-cucTrembl € nomMoLbio
MHcTpyMmeHTa sysbench

OTaNoHAOE TECTHPOBAHWE CHCTEMEI ONEpPATHBHON 0BpafoTKH TpaH3aKIHi
(OLTP) amynupyeT pabouyio HarpysKy, XapaKTepHYIO 111 o6paboTKH TpaH-
zakmuii. Mul OpaBeJeM IIpHMep TAKOTO TECTHPOBAHHA JJA TAOJHIbI, COLED-
JKaldell MIJIHOH cTPOK. [lepBRIM marom ABIAETCA NOATOTOBKA caMoil Tab-
JHIE], HA KOTOpoii SyAeT BRINOTHAThCA TeCTHPOBAHHE:

% sysbench --test=oltp --oltp-table-3ize=1000000
--mysgl-db=test --mysql-user=root prepare
noh w0, 4.8: multa-threadec systam evaluation Denchmark

sy

Mo DB drivers specified, using mysql
[reating table 'sbtest™. .
Ureating 1000000 records 1n Lable 'shlest'. ..

JT0 Bce, UTO HYKHO CASJIATE A1 I0ATOTOBKY TECTOBEIX JAHHEIX. 3aTEM MEI
3amycKaeM TeCT B pe;kuMe uTeHnA Ha 60 cexyHA ¢ 8 0ZHOBpeMeHHO padoTaro-
IMIHMH TIOTOKAMHE:

§ sysbench --test=oltp --oltp-table-size=1000000 --mysql-db=test
--mysql-user=root --max-time=60 --oltp-read-only=on --max-requests=0
--num-threada=8 run

sysbench wi. 4.8 multi-threaded systsm evaluation benchmark
Ko DB drivers specified, using mysql

WARNING: Freparing of "BEGIN 1s unsupporiec, using enulzlpor
{1ast message repeated 7 times)

Running the wilh Tollowing cplions;

Numbiz

Doing CLTP test

Runrming mixed OLTP tesT

Joirg rzad-only test

1ng Speclal distributien (12 1tsratigns, 1 pot of values are rsturned 1r

ing transaclions

¢ eolumn
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Threads started!

Time Limit exce

Lranssclions:
deadlocks
read/write requesis:

cther opperations:

Test exscution summary:

total time; U2 es
total numt ] 12824
total Time Taken by evant exscution: 480. 2086
per-requeslt statistics:
min;
avg:
mex.

i@y,

sxgcutlon tims

Kax u paublie, B IOTYYeHHBIX HAMH PesyIbTATAX COAEPIHATCA O4eHb MHOTO
nHbGopmanu. Haubonbmuii nHTEpec IpeacTaBIAI0T CIeAYIOIIHE JaHHEIE:

¢ CuerTuwK TpaH3aKI[AI
¢ KoanuecTBo TpaH3aKLUil B CEKYHAY

s CraTHeTHRa o 3a0pocaM (MHHHMAILHOe, CpegHee, MAKCHMAILHOE Bpe-
M 1 95-if TpoueHTHIE)

e CTaTHcTHEA 0O PABHOMEPHOCTH 3aTDV3KH IIOTOKOB, KOTOpAA MOKA3BIBA-
€T, HACKOJBKO CIIPABETIHBO pacOpelendlack Mesk Yy HUMW 3MYJIHPOBAH-
HAA HATPY3KAa.

Apyrue BoaMoXXHOCTW MHCTpYMeHTa sysbench

HHCTDYMEHT sysbench MOMET 3allyCKATEk HeCKOJABEO APVI'HX 3Ta/JIOHHBIX Te-
CTOB CHCTEMBI, KOTOPBIE HENOCPeICTBEHHO HE H3MeDAKT IPpOH3BOIITE b
HocTs CYBJ. Cpemit HuxX:

memory

Beinonnsaer no ClieJoBaTe/ibHble OllepAallHH ‘ITEHI‘I.FI,@&I]HCE[ B IIaMATH.
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Lhreads

TECTHPYET NPOH3BOAHUTEJIBHOCTE IIJIAHHPOBIIHKA IIOTOKOB. OcoBenHo 1o~
JIESHO TECTHPOBATE INOBEeJeHHE INITAHWUPOBIIHKA MPH BRICOKHX Harpysxax.

mutex

HMamepseT Npou3BOogUTENIbHOCTE PAbOTHI MBIOTEKCOB, 3MYIHPYA CHTVA-
IIH10, KOT/A BCe IMOTOKHU GOJBIIYIO YACTh BpeMeHH pafoTaloT mapasiieilb:
HO, 3aXBaTHIBasg MBIOTeKC TOJNBKO Ha KOPOTKOe BpeMs (MBIOTEKC — 9TO
CTPYETYPA AAHHLIX, KOTOPAA FAPDAHTHPYET BEAWMHO HUCKJIIOUAONTHHT T0-
CTYyO K HEKOTOPOMY pecypcy, OIpeJoTEpaniasd BOSHHKHOBEHHE IIpodiaeM,
CBABAHHEIX C OTHOBPEMEHHBIM JOCTYIIOM).
SEqWr

HamepseT mpoH3BOZUTEIBHOCTE IIOCHENOBATENLHON 3amucu (oguH H3
THIIOB HATPY3KH B pe:kuMe TecTuporaHud fileio). 9To oueHs BasxHO A8
TECTHPOBAHNA MPAKTHYECKUX MTPEIE/IOB NPOU3BOIUTEIBHOCTH CHCTEMbI.
TecT mokaskIBaeT, HACKOIBKO Xopormo padoraer kam RAID-kouTpoanepa,
U OpeAyHIperRIaeT, eclH Pe3yIBTAThHl OKa3bIBaloTcA HeoOrrdyHbiMH. Ha-
IpHMep, €C/JIH OTCYTCTBYET K31l 3AMICH ¢ pe3epPBHBIM OaTapefiHbIM MHTA-
HHeM, a Juck obpabareisaer 3 000 3ampocoB B CeKYHIY, TO YTO-TO HIET
He Tax M BAlIUM JaHHBIM ONpeAesieHHO YI'POXaeT ONacHoOCTh,

KEpome napamerpa, 3a1aoiiero peskuM TeCTHPOBaHAA (—test), HHCTPYMEHT
sysbench IpuHIMaeT M HEKOTOPRIE APYrHe olIIHe IApaMeTphl, HalpUMep
--num-threads, —max-requests u —-maxtime, Ilogpo6HOe onucaHHe 3THX IIa-
PaMeTpoB COAePKUTCA B COOTBETCTBYIONIEH TEXHHYECKON TOKYMEHTAIHH.

NHcTtpymeHT dbt2 n3s komnnekrta Database Test Suite

WucrpymerT dbt2 u3 xommiaekta Database Test Suite npegcraBnsaet coboii
becrtnarayio peasunzanuio Tecta TPC-C. TPC-C — aTo cnenmpuramus, omy-
OnnxoBanHad opranusanueilr TPC u onuceIBaOmad sMyIALNI0 HATPYSKH,
XapaKTepHoi 1714 CJI0/KHOH oneparHBHOi 00paboTku TpaHaakm i, DToT HH-
CTPYMEHT cOoo0IIIaeT pe3yAbTATEI B TpaH3aKNHAX B MuuyTy (tpmC), a Tak-
JE€ CTOHMOCTE Kaikaoi rTpaHsaknun (Price/tpmC). PesynsTarsl cHIBHO 23a-
BHCAT OT 000pyIOBaHEA, IO3TOMY onybanKoBaHHBIEe pesyasTarsl TPC-C co-
IepsKaT MoapobHbIe crellnhUKaIIuH CepBEPOB, HCIMOJL30BAaHHBIX IPH IPO-
BelleHHH TecTa.

-

o Tect dbt2 ne apnserca Hacroauum Tectom TPC-C. On e ceprudu-
- nupoead opraEuzanueil TPC, 1 eTo pesyIbTaThl HEMBEHA HEMOCDE-
“w

- .‘,_ CTBEHHO CPABEHBATSE ¢ peayarraramu TPC-C.

HaBaiiTe MOCMOTPHM, KAK HACTPAUBATE B 3a0yCKATE TecT dbt2. MbI ncnoms-
3oBasH Bepenio dbt2 0.37, Hanbosee cBexy0 n3 moaxomamnx aaa MySQL
(bosiee mosHEE BepCHH COJeps;KaT ocobGeHHOCTH, KoTtopble MySQL mogaep-
JKHBAET He MOMHOCTEHI0). MEI BBIIOMHUAIH CIe Y IOMIHe IIAarn:
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1.

TToATOTOBKA TAHHBIX.

C.‘-IE,Q}?IDLE[E]H KOMAaAHIA co3gaeT TaHHbIe Mo 10 CH.IATAM B YEABAHHOM KATa-
Jore. B nenom madopManug no 10 ckyaaam saauMaeTr oxoao 700 Maiir
Ha gucke. TpedyemMoe MeCTO IIPONOPIIMOEAJIBHO YEAZAHHOMY KOJIHYECTBY
CHJIAZ0B, TAK 4YTO MCQXeTe H3MeHHThb I1apaMeTp -, 4TOOBI CO 30aTk 1-1a60p
JaHHBIX HYYKHOTO BAM pasMepa.

il src/datagen -w 10 -d /mnt/data/dbt2-w10

-

warehousss
districts
custoners =
Lens = 1 4!
nrders = 3000
k = 100000
new ordars = 900

—+

Jutput directory of date files: /mnt/datadbr2-wi0

Bersrating data files for 10 warehouse(s)
Gererating 1tem tadle data. ..
Firished 1tem tahle data. ..

iting warghouse lable dats. ..

d warsnouss tabls data. ..
ting stouck table data..
3arpyska gaHubix B 6asy MySQL.

Caepywomada Komanaa cosjgaer Oasy ¢ HassanreM dbl?w10 H aanoaHAeT ee
LJAHHBIMH, KOTOPBIE MbI CI€HEPHPOBAJIH Ha OpesblaymeM are (duar -d
3agaeT HMA 6asbl, a -f — KATAJIOT CO CreHepPHPOBAHHBIMH JAHHBIMH);

il scripts/mysql/mysql_load_db. sh -d dbt2w10 -f /mnt/data/dbt2-wil -s var/
1ib/mysql /mysql. sock

3anyck TecTa IPON3BOAMTEIbHOCTH.

ITocoregEMI mIAr 3aKAOYAeTCA B BEIMOIHEHTH CleIVIONeH KOMAaHIEl H3
EATAJIOTA Seripis:

# . /run_mysql.sh -¢ 10 -w 10 -t 300 -n dbt2wi0 -u root -o
Svar/lib/mysql/mysql.sock -e

B o S e o S LR

i DBTZ tesl lor MySOL stlarled &
" *
+ Results can ba founmd 1n output/D directory *
ISR AR EESL AR SRS R R SRS AR SRS R RER RN ERER SRR SRR SRS EERAR SRR AR EEEEES ]
+ *
+ Test consists of 4 stags #
+ *
* 1. 8% fo creats pool *
2. 5T ation =
+ 3. Ts *

+ 4, Froocessing of results i
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* ®

R AR TR T R R R e R R R R R R R RS R R R

dbtPw il
rogt
(ICKET: Svar/Tib/ayagl /mysgl. sock
CONNECTLIONS: 1
TEAMINAL THREADS: 100

SCALE FACTOR(WARHOUSESY: 10
TEAMINALS FER WAREHCUSE:
DURATICN OF TEST{1n soo):
SLEERY 1n [msec) 3
7ERG DELAYS MOCE: 1

“Ting up clisnt. ..

- sach Thread - 300 msec
to start 10 database connections
CLLENT_PID = 12862

Stage 2. Starting up driver..

Delay for each Chread - 300 msec. will sleep Tor 34 ss¢
to start 100 terminal threads

ALl thredcs has spawred sucossshuly.

Stage 3. Starting of the test. Duration of the test 300 sec

ng of resulls. .
Send TERM signal to 124962

otal linllhacks %
Nalivery A0S o 0.0
New (rcer 18742 1772 ], 97
Order Status 175 0.4
Payment 17827 { I
7630 i J

Stack Lavel

3386, 35 new-order transactions par minutae [NGTEM)
5.5 minutes duration
) 58]

Haubosiee Ba:EHAA CTPOKA BBIBOAATCA IIPAKTHYECKH B KOHIIE PACHEYATKH:
3306, 35 new ordsr transactlons psr minuts (NOTEMD

OHa [IOKASLIBAET, CHOJLKO TpaHlakuul Moxer odpadarelpaTh CHCTEMA 2a
OJHY MHHYTY; UeM aTC aHaudenue Gonsiue, Tem gyqure. (Tepmua «new-orders —
3TO He CIlelMa IbHOe ollpedeseHMe AJIA THIIA TPaH3aKLHH, OH OpocTo ob03Ha-
YaeT, YTO TecT SMYIHpYeT mobaBieHMe 3aKaza B BooOpaskaeMOM HHTEpHEeT-
MAarasmuue,)
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HJ‘T.H CO3TAHAA PASTHYHBIX TECTOR BBl MOKETE MEHATEL HEKOTOPLIE TTapaMeTpPLIT

-¢  KoanydecTeo coeIMHEeHHH C bazoit TAaHHEBIX. HameneHmeM aToro napame-
TPa BBl 2MYIHPYeTe pa3/JHUHEIS YDOBHH HOHKYDPeHIIHHN I BAJATE, KaK
CHCTEeMA MEICIIIT&ﬁHpYETCH.

-¢ JaHHEBIA napaMerp aKTHBH3HPYeET PEKHM C HYJIEBBIMHE 38JIEpiEKaMu
MeK/IY 3aMpOCaMH. ITO NO3BOJAET MPOBECTH HATPY30YHOE TECTHPOBA-
Hue 6a3bI JAHHBIX, HO PE3YAbTAT MOJKET OKA3ZATBHCH HEPEATHCTHIHBIM,
Tak KaK JHABBIM MMOIb30BATEAAM HY}KXHO HEKOTOPOE BPEeMA HA PABMBIII-
JNleHHe Iepe OTIPaBKoil ouepeXHOro 3apoca.

-t 0dngasa OTpoRo/KHTEILHOCTE TecTa. BROupaiiTe sToT mapaMeTp TIHA-
TenkHO, MHAYE Pe’YILTATHI OYAYT GeceMBICTeHHBIMHA. CIHIITKOM Maloe
BpeMsdA I1A TeCTHPOBAHHA MPOM3BOJHTEIBHOCTH BBO/IA,/BEIBOJA AACT He-
[IPpaBHJIbHBIE DEBYJLTATHI, IOCKOJABKY Yy cHCTeMbl OyleT HeA0oCTATOYHO
BO3MOKHOCTEN LA «Oporpesas Ksllla I IepeXoa B HOPpMabHBIH persAM
paboTel. C Zpyroi ¢TOpPOHEBI, eCIH Bbl XOTHTE IIPOTECTHPOBATEL CHCTEMY
B pe:kHMe 3arpyakH Opoleccopa, To He CTOHT yCcTAHABIHUBATE ATO 3Ha-
HeHHe CJIAIKOM GOJIBITHM, MOCKONBEY HA0OpD AAHHBIX MOMKeT 3aMeTHO
BBIPACTH, H HAPYSKA JIAMET B OCHOBHOM Ha [IOJCHUCTEMY BBOLA /BLIBOJLA.

PESYJI]:TaTbI TecTa MOryT IZaThb HHCI)OpMa OHO He TOJIBEC O IIPOH3BOJHATEIB
HOCTH. Hanprmrep. eCJHH BRI YEHAHTE CIHINTKOM MHOTD OTKATOR TPEIHBBI'CU,FIﬁ,
JHAYHT, 4TO-TO B Ballleii cucreMe pﬂﬁOTﬁe’l‘ HellpaBHJALHO.

KomnnekTt nHctpymenToB MySQL Benchmark Suite

Kommiext unerpymentos MySQL Benchmark Suite cocronT na na6opa ata-
JIOHHEIX TECTOB HPOH3BOANTEIbHOCTH, HATHCAHHLIX Ha saniie Perl, Tax aro
AJIA 3alycka 8THX TECTOB BaM MoTpedyeTcd yeraHoBuTh Perl, TecThr Haxo-
ZATcA B mograraiore sql-bench/ mucrannaanuonnoro karatora MySQL. Ha
cueremax Debian GNU/Linux, HanpuMep, OHH XpaHATCA B Karagore /usr/

share/mysql/sql-benech;.

IMpexxge deMm DpHCTYOATE K pabore, npounrtaiiTe datin EEADME, B koTo-
poM o0'BACHASTCA, KAK HCIIOMB30BATE 3TOT KOMIIEKT HECTPYMEHTOR, 1 OIIH-
CEIBAIOTCA ApTYMeHTH KOMaHTHOH cTpokn. /[1a samycka BceX TeCTOB HC-
HOJb3YIOTCA IPHMEPHO TAKMEe KOMA HIbI:

% od fusr/share/mysql/sgl-bench/
sgl-ozachy | frun-all-tests --server=mysql --user=root --log --fast
lest finishsd. You can find the result 1n:

nutpLt/RUN-mysnl_fast-Linux_2, 4. 18_686_smp_1688

[MpogomxuTeNbHOCTE PpAaGoThI TECTOR JOBOJILHO BeIHKA — IIOpoi OHA 3aHHMa-
er BoJIbINe Yaca, B BABHCHMOCTH 0T 060pyIOBANHA H KoHbuTypanum. Feau
BhEL YKE!..?RG’I’G HﬂpﬁMETp I{OMB.E[;IHOI':I CTPDRH —-Zog, TO CMOMeTe OTCACHHEBATL
COCTOAHHE TeCTa BO BpeMA er'0 BhIIIOJIHEHH A, Rammﬁ TeCT 2allHCEIBaCST CEOH
pe2yJIBTaTHL B MONKATAJOT II04, Ha3BaHueM ouipul. B croro ouepens, Kask bIi
CI)E!.I‘-'IJI COCTOHT I3 IMOCJIeJOBATE€IBHOCTH BPeMeHHBIX MeTOK, COOTEeTCTBYIO-
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X OoTepanAaAM B Tecte. BoT HeMHOTO TlepedopMaTHpOBAHHABIH A Y106~
cTBa Oevarn ofpasen;

sgl-bs uhi tall -5 output/select mysql fast Llnux 2.4.18_686_smp_1686
Up_on_ ke ) 301 ;

jer O

_on_ <ay part

0.28 CRU3

= 0.8 CRY)

0.27 sys +
up C1h00: 100

34 wallclock secs |
Tima Tor cournt_disiing
34 wallclock secs
Tire for count dis
Sl &1 56k sus

Total taime;
868 wallclock secs (33.24 usr D88 sys + 0,00 gusr 0.00 esys = 42,78 CPUY

3 2.; sys + 000 cusr 0,00 esys = g.42 CRU)

Hanpunep, BrITIONHeHHe TecTa count_distinet_group_on_key (1000:6000) 3a-
HANO 34 ceKYHIBI. JTo ofllee BpeMdA, B TedeHHe KOTOPOTO AJINI0CH TeCTH-
posanue. IIpeoOpasoBaHue APYTHX 3HAYeHH (Usr, 5ys, CUrsr, csys), MOTpe-
fopasinee B ob1eii caosBaccTH 0,28 ceKyHIBL, COCTABIAET HAKAAIHBIE PAC-
xo4bl. JlaHHAA BeJAMYMHA OKAZBIBAET, CKOJLKO BpeMeHH KJIUeHTCKHH Kog
pealbHO paboTall, a He MIPOCTO OXKHIAT 0TBeTa oT cepBepa MySQL. Taxnm
oBpaszoM, HHTepecyroniad Hac udpa, TOKA3RIBAIOIaA BpeMeHHEIe 3aTpaThl
Ha HEKOHTPOJHPYEMYIO KIHEHTOM 06padoTry, cocTaBama 33,72 ceryHIL.

BMecTo BCero KOMILTEKTA MO HO 34TV CEATE TECTHI M0 0TAenbHocTH. Hampu-
Mep, BBl MOMKETEe BEIMOJIHHTE TOMbBKO TeCTHPOBAHHE ONepanuii BCTABKH. JTO
aacT Gonee ToApoLHYIO MHPOPMAIHIO, YeM B CBOTHOM OTUYETe, KOTOPBIH co3-
laeTcs NpH 3allycKe IOJHOT'0 Hadopa TecTos:

sal-osnchf L /test-insert
Testing server '‘MySQL 4.0.13 log’ at 2002-05-78 17:02:39

lesting the spood of insert
The tests are done with a ta

Gererating random keys

Creating tables

= nrde
s (5] ac

ranger ardsr

ok secs (7097 usr 503 sys + 0,00 cusr 000 csys = 12,94 CPUD
T of duplicatss

- duplicates (1000

il 28 WST

+ 0.00 cusr 0.00 csys = 4.17 CPRUD

MpodunuposaHune

HPO(I)I‘L‘-IHPOB}]HHE MOKA3BIBAET, KAaKYH JOMK) BHOCHT Ea*XIad YacTh CHC-
TEeMBI B OOIIY0 CTONMOCTE MOTYUeH A pesyasraTa. IIpocrefimeii MeTpHKoOi
CTOHMOCTH ABJAAETCA BpeMd, HO ﬂpO@H.}IHPOB&HHB MOMLET TAKMKe H2MeDATb
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KOJMHYEeCTRO BHI30BOB QYVHRIAIT, omepalinii BBOMa,/BEIBOMIA, 3aMPocoB K Gase
HAHHBLIX U T. 1. BaKHO NOHATE, I0YEMY cHcTeMa pafoTaeT HMeHHO TAK, a He
HHa4e.

MpodunuposaHmne NpUNoXxXeHus

Ta ze KaKx U B c/IyHuoe 9TAJIOHHOIO TECTHPOBAHN, BBl MOKeTe mpoduianpo-
BATEL HA YPORHE NPAMOKEHNA HIH OTAeALHOre KOMIOHESHTA, HANPHMED cep-
Bepa MySQL. IIpodrrnporaHie Ha YPoBHE OPHJI0KeHNA 0OLEIMHO MTOMOTAET
HOHATL, KAK ONTHMH3UPOBATE €M0 HAHJIYYINNM o6pa3oM, U gaer Hojee ToU-
HEIE Pe3YJILTATHI, TIOCKOALEY OHH BEMIOUATOT B ce6a paloTy, BREITONTHEHHYIO
Beell cueremoil. Hanpumep, ecjiH Bbl 88HHTEPECOBAHLI B ONTHMH3AIMHHA 38-
npocos npuaoxeand K MySQL, y Bac MOEeT BOSHUKHYTh HCKYIIEHHE NpPo-
CTO 3AIIYCTHTEL 3aMPOCHI U MPOAHAIN3NPOBATh NX. OOTHAKO €CHH BRI MOCTY-
HTe TAKHM OGpA30M, TO YIYCTHTE MHOTO BaXtHoIl HHhopMaIum o 3ampo-
cax, HATIDHMEep He MOJYYHTE CBeJeHHA o Toii pabore, KOTOPYIO BHEITIONHA-
eT MPHI0MKEHAe A CYATHIBAHAA PE3Y/IbTATOB B IAMATH H HX 00paboTkn!,

INockoabKy BeG-TIPUIOMKEHHA ABIAIOTCA OUeHDb PACHPOCTPAHEHHEIM [TPHUMe-
Henuem MySQL, Mp1 8y1eM HCIIONB30BATH B HAIlleM NpHMepe Bed-cailr, Ha-
nmucanueii Ha Asbike PHP. Ob6biuto caenyer npoduaupoBaTh OPUIOKEHTE
ro0asEHO, YTOOLI YBHIETE, KAK 3aTPYJKeHa cHcTeMa, HO BBl, BEPOATHO, 3a-
XOTHTe H30IHPOBATL HEKOTOPLIe HHTEPECYIOMNe Bac IOXCHCTEMEBI, HANPH-
Mep dyHKIHIO ToucKa. JIobaa pecypcoeMKaa NOACHCTEMA ABIACTCA XOpPO-
MUM KaHIAZATOM Ha MpoHINPOBAHNTE B H3OIAIAH.

Korga vam my:xHO onTnmuzapoBaTh ucnoaszopanue MySQL seb-caiiTom
ma PHP, mbl mpegmoumTaeM coOHpaTh CTATHCTHKY HA YPOBHE ODBEKTOB
(nnu mogyieii) B koge PHP. Hamra nenb — H3MepHTh, KAKAA UACTEL BpeMe-
HH OTRJIHEA CTPAHMANIL IPHXOIHTCA HA olepatium ¢ 6asoii tanuux. Joetyn
K (a3e TAHABIX 9ACTO, HO HE BCET/A, ABNALTCH V3EHAM MEeCTOM ODPHIOMKEHHA.
V3KHe MecTa MOT'YT OBITH TAK HE BbISBAHLI OJHOH H3 CAeAYIOMHY NPHYHHS

+ O6palleHnA K BHEITHAM pecypcaM, HAIpHMep Be-cepBHcAM HITH MONC-
KOBBEIM CHCTEMAM

e Omnepaumn, KOTopble TpebyvioT obpaboTKHM DOJBIINX 0OBeMOB AAHHBIX
B IPHJIOMeHHH, HANIPHMED CHHTAKCHYecKHH aHaans 6oabmux daii1os
XML

e Jloporocrosdiune OlepallHy B HAKJAaX, HAIPAMED 3/0yIoTpedieHune pe-
I'VIAPHBIMHI BRIPAMKEHIAME

¢ ILi0ox0 OOTHMHAHPOBAHHLIE AJIFOPHTMEI, HATTPHMep HauBHEIE (najve) ai-
rOPHUTMbI [IOHCKA B CIHCKAX

IMepen Tem Kak HAYHHATH AHAJIHS 3ampocoB K MySQL, BBl 10 HEl TOHATH
PeaILHLIN HCTOYHHK BalluX HpoliieM ¢ IpOoH3BOLHTEIbHOCTEIO. [Tpodmiam-

1 Vakoe MeCTO MOMCHO OSHADYIKATE, PAS0SPABIINCE B CTATHCTHKE cHeTeMLI, Eemn
Beb-cepEeDRI TPOCTAMBAIOT, A 3aTPYVaKa Ipomeccopa Ha cepiepe MySQL cocTas-
aaet 100% , To MotHO Boodle obolTHC Bea IpodhHINDORAHNA.
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POBAHHE TIPHMOHEHHA TTOMOMET HAWTH Y8KHe MecTa, H aTo BASKHBIH 1mar
B MOHHTOPHHI'E H YBeJHYeHHAH 06]_[{9[‘0 ﬁbICTpOI_[,eﬁcTBH.F[ CHCTEMEI.

KaK n 4yto namepartb

Bpema aBaAeTcA NogxogAleli MeTpHKON OPH TPohHIAPOBAHAN O0MbIIHH-
CTBa IpHIOKeHHI, MOCKOMbKY KOHECYHOT'C MOJIL30BaTeNA Boiblle Beero HH-
TepecyeT HMeHHO BpeMs paboThl. B BebG-npHIoMeHHAX MBL 00LIMHO IIpeny-
CMATPHEBAEM PEXKHM OTJIALKH, B KOTOPOM Ha Karkgoll crpaHuue orobpaxa-
IOTCA BBIIOJMHSAEMEBIE 3AIIPOCHL, & TAKMKEe MOMEHT HX BLINOMHEHHAS H KOJMHYe-
CTBO BOZBPAINeHHBIX CTPOK. lajsee MBI MOKeM 3alycTUTh KoMaHTy LXPLAIN
IA MeJMeHHBIX 3anpocoB (Goee nmogpodbHaAa wHGopManud ob aToil KOMAH-
Ae TPHBEEHA B MOCIEAYIONIHX rAaBax). [aa Gomee myHOKOr0 aHATH38 MBI
obbeIHHAECN 9TH A3 HHBIE ¢ OKazaTe1AME cepBepa MySQL.

MBI pekoMeHIVeM BEIIOUATH KOJ MpoQUIAPOBAHNA B Kaxduiil HORBIH mpo-
exT. BHeAPATEL EoA TMpohHAHPOBAHAA B CYINECTBYIOIEe TPHAMKEHTEe MO-
MEET 0KA3aThCA TPYAHOW sajaded, HO B HOBBbIE NPHMOMHEHHA BHEJIOYATE €10
Jgerko. Muorune duG/noreKkn cogepskar ClelHaIbHbIE CPEACTBA, YIPOIIAK-
mue xeao, Hanpumep, nuarepdeiic JDBC B asbike Java n oubauorexa mysqli
B PHP uwmelor BeTpoeHHBIe GYVHKIUHHA AIA TpodHIHMPOBAHHA AOCTYIA K ba-
3aM JAHHDLIX.

RO}I II:pO(bEU] APOBAHHA TAKKe 0YeHb IoJieseH O OTCIAeKHBAHAA CTPAHHO™
crefl, KOTOpPBIe MOARIAIOTCA TOIBKO B pabodeii BepcHi NPHIOMEHNA H KOTO-
pEI€ HEBO3MOMHHO BOCTIPOH3BECTH B YCJIOBHAX paapaﬁo’r}cu.

Bam kog npodmanpoBaHus JoJEeH coOHpars U perHCTPHPOBATD, 110 MeHb-
meH Mepe, clefyoOOIUe cBedeHHA:

¢ Ofiece BpeMs BLINTOJIHEHHS (B BeO-IPHIOMKEHHAX 2TO [IOJHOE BpeMs re-
HEPHPOBAHUS CTPAHHIL)

L] Ram;l;blf[ BLITTOJIHeH HbIH 3arnpoc H BpeMA er'o HCIIOMTHeHHA
s RKamiapli parT OTKEPBITHA COelHHeHHA ¢ cepBepoM MySQL

¢ HKamxpgoe ofpaleHde Kk BHEMIHEMY pecypcy, HANPHMep K Bef-cepBHcaM,
ery®be memcached ¥ BHENTHAM BBIBRIBAEMEIM CIIEHADAAM

s [loTeHNUATBHO IOPOTOCTOAINNE BHI3OBBI (PVHKINIH, HANPHMED CHHTAK-
crdeckni agaus XML

. HpoueccopHoe BpeMdd, [I0TpaIedHoe B peHMe NO/Mb20BaTe/ A H ALpa

Dra HH(I)OPM-&]IH.‘FI obieruaeT MOHHTOPHHT IIPOH3BOIHTEIBHOCTH. O=na TaeT
MOHHMAHKE, KOTOPOE BEI HE CMOIKEeTe TTONYHYHTEL HHBIMH CHOCDGBMH, TAKHX
ACHeKTOB IPOH3BOAHTENLHOCTH, HAK:

e Obmwne Opo6.IeMbl OPOH3BOLHTENbHOCTH
e CrooHTanHOe yBelHUeHHE BPEMEHH OTEJIHEA
¢ ¥Y3KHe MecTa CHCTeMBI, KOTOPBIe MOTYT HaxognThcA BHe MySQL

o BPEME[ Ha BEINOJIHEHHE 3allpOCOB ¢HeBHIHMBIX » HOJIb?rOBaTeJIefl, HallpH-
Mep pOG OTOB ITIOHCKOBBIX CHCTEM
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He zamegnurt nu npodmnuporaHme
pa6oTy Balux cepeepoB?

HOa. IIpoduauposatue ¥ MOHHTODHHD VBEINYMBAIOT HAKJIAAHbBIE pac:
XOABI. Cﬂenyer OTBETHTE Ha JBa BOHPOCB: KAHKOBEI 3TH HaKIATHBIE
PACXOIBI ¥ CTONT MTH OBYHHAKA BRITEIEKH.

Muaorme JIOOH, KOTOPbIe 3aHIMAKOTCA NPOeKTHIPOBaHHEM H pa:;pac":o*[‘-
KO BBICOKONPOHABOMUTENBHBIX TPHIOHEHU I, TIONATAOT, UTO HY *HO
H3MEpPATH BCe, UTO BOAMOMKHO, U TPOCTO MPHHUMATE CTOHMOCTE HAMe-
penutt kak YacTL padoTLI OPUIoKeHnA. J[ae eCH BLI ¢ 9THM He ¢o-
IVIACHBI, CTOHT XOTH OLI ONpeAycMoTperh «ob/erueHHoe» npodguainpo-
BaHNe, KOTOpOe MOMKET paboTarTs MocTOAHHO. Maso pagocTn obHapy-
SEHBATE Y3KHe MeCcTa HOCT(paRTyM OpocCTO IMOTOMY, YTO BBEL HEe ECTPO-
HIH B CHCTeMY CpelCTBa HEAMIOAHEBHOT'C OTCHeXHBAHHA HaMeHe-
HAH NPOM3BOAATENBHOCTH. A €CJH BBl CTANKHBAETECH ¢ TpobaeMoii,
TO HCTOPHYECKHE NAHHBIE IpHOOPETAIT OIPOMHYIC IEHHOCTE., MoXK-
HO TaKJKe HCII0JAb30BaTh JaHHBIE NpoGHINPOBAHUA JNA IIJIAHHPOBA-
HUA NpHodpeTeHHA 000pyAOBAHNA, BELIEEHNIA PECYPCOB M IIPOCHO-
SHPOB&HHH Harpyann B IITHKOBLIE HepHDEH HJIH ce30HEBIL.

Hro MBI HogpazyMeBaeM 104 «0bJerdeHHBIM» IpodMIMpoOBaHHeM?
XpoHoMeTpa:x Bcex szalpocoB SEQL m obierc BpeMeHn HMCHOTHEHNA
CIIeHADH A, HECOMHEHHOo, 06xoauTea Jemiero. KKpoMe Toro, BaM He HY M-
HO JelaTh 5TO LIA KaxJIoTo NpocMoTpa cTpaHuisl, Eean v Bac npu-
JHYHBIH TpadHE, MOXKHO HpocTo NpodHIHPoBATE clyY4alinyio Beifop-
KY, BKJIIOYaA MpoduanpoBaHie B KOHPUTIYpaIlHOHHOM (haiiie pHuio-
JKeHndA.

<“uhp
Eprofiling_senabled = rand(0, 100) > 85,
o

IIpodmnaporadne TOILKO OTHOTO NPOIIEHTA BCEX TPOCMOTPOR BATIIe
CTPAHHAIIBI TTOMOMKET BAM HAXOTHTE CAMEIe Cephe3HbIe MPOoBIeMEL.

HPH SallyCKe TeCTOB NPOH3BOINTe/IbHOCTH 1no3aboTETECE O nojacueTe
CTOHMOCTH HKYpPHaJIHPOBAHIA, I[pOCbEZJII-IpOBaHHH 1 H3MepeHHA, IO
CEOJBEY 3T0 MOMKET HCKASHTE Pe3y.JabTATHI BAINNIIX TECTOB.

MNpumep npodunuporaHus npunoxeHmnsa PHP

YroOsl MONYYUTE OpedcTABIeHHE 0 TOM, HACKOJIBKO JIETKMM M HeHaBA3YH-
BBIM MOXKeT OBITE NpoduiampoBanme eeb-npuiokernsa PHP, gapafite pac-
CMOTPUM HeKOTOpEIe MpUMephl koja. IlepBrril mpumep moKazkIBaeT, WTO
HYHO 10028 BATEH B IPAJOKEHHE, KK IIPOTOKCIUPOBATE 3aHPOCH] H ApyTrae
pannsie npograuposanus B radinuax MySQL n xax agasmauposars pe-
3yABTaTHI.
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Yrodsl YMEHBITATE BAHAHAE TTPOTOKOJIHUPOBAHAA, MBI 6y,I[EM PpPasMerniaTh
BCH) PETHCTPHPYEMYIO HH(I)UPMH.H,HIO B NaMATH, a 3aTeM 2alllcChIBATE ee
0ZHOH CTPOKOI HOC/IS OKOHYAHHA BEINO/IHEHHA CTPAHUIEL, DTO JYUILe, YEM
PETHCTPALIHA KajKLOro 3aIpoca B 0TARJIBHOCTH, HOCKOALEY HOAOOHEIN moa-
XOZ YIBOHI OBl KOMMYECTBO OTHpaBiIAeMbIX Ha cepBep MySQL sampocos.
[MpoTokomupoBanie Kan.Toro ¢parMenTa npodILIHPYEMbIX TAHHLIX MOMKET
34TPYIHHTE NOHCK Y3KHX MECT, TAK KAk HA YPOBHE NPHIOMKEHHA PEIKO Via-
ercHa COﬁP aThk JOCTATOYHO JeTaJIbHBIe JaHHEIE,

MBI HAYHEM € KOZA, KOTOPBLIH HeobXoAHM OAA TepexBara OpoHIHpYe-
moit madopmaru. BoT yopolileHHselil TpHMED KJA8cca TPOTOKOAHPOBAHIA
PHP 5 class. Timer,php, B KOTOpOM HCIONB3YIOTCA TAKNE BCTPOSHHBIE QYHE-
oun, Kax getrusagel), 5014 olpefe/IeHHA IOTPeGIeHEA PeCYyPCoB CLieHapHeM:

1 <%php
9/*
3 » Knacc Timer, peanezaums xporomsTpaxs B FHF
S

/
2
£ class
[

privete 3aTIMES = arrayi

8 funotion startTime($point)

moo
T fdal = gelrusage(
12

3 $this->al IMES[$poanc]['start’ ] = mieroctams(1HUL);

14 Fthis-2aTTMES] Eoatr ||"':

18 $oat[“ru uTm ‘ru_urime, ™v_usec” ;
16 Fthis ,fl; )

17 foat[“ru_s Lmu. LvY_gee! '*1r:€—$c¢1L""u_s;"__rl';. Lv_uses”];
wo
19

b function stoplimec(Epoint, Scomment='"'}

21 1

22 $dzt = gatrusage(

23 $this->aTIMES[$pont ][, end' ] = microtime{TRUE);

L Bthis->alIMES[$point 1| ,end_utime’ =

25 Sdet["ru_utime.tv_sec”'] + ‘e + $dat[¥ru_utime.tv_uszg'];
s $thrs-sal IMES[$point | stime'] =

27 Sdal[“ru_stime. tv_sec"] = 1ef + $dat[“ru_stime.tv_uszc"T;
78

29 $lhrs-»al IMES[$ponl ][, conrznl’ ] .= $comment;

a0

31 $this- vﬁTTMFC $roint 1L, sum' | +=

37 Sthis IMES[$ocC lHL] c2nd’ ] thas-ralIMES Spount ][, start’ 1;
34 Fthis-»aTIM FC oo nt [, sum utimg' T —=

3L ($thiz->aTIMES[$poL rtJ end utars' |

36 Sthis ZL.T_F'_:[S,U'Zl“‘C][.Sta"t_J[?_ﬂe']) / 1e8:

56 FLnis-»al IMES] :[_R | slamet T =

‘

37 (¥this-=z int ||, end_stirst | -
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38 bthis »aTIMES[$pornt][, start_stime' ]) / 1s6;
59}

A0

a1 tunetien logoatal ) |

42

4% $ouery_logosr = DBQuerylog: :getInstancel DBCuerylog® )
A4 froatal,utime’ ] = Stnis->allM L. sum utime' ];
A5 $oatal, wtan = $this-ralIM Losum’ ];

46 foatal ,sTame’ ] = $this-2aTIMES], Fags' 1 sum_sTime' 1;

a7 $oatal ,myscl time'] = $this->aTIMES[ MySQL' [, sum’ I;

A% $oatal . mysol_count_guerzes'] = $Lhig->aT IMESL, MySQL 0, unL" 1;
44 $oatal . mysol_guerias' ] = $this=»aTIMESL, MySQL' 11, commant* 1:
a0 $datal ,sphinx_time' | = 3thi1s->aTIMES|, Sphanx' || ,sum’

=

52 Fquery_logger->logProfilirgData($data);

F\j_'."

=4}

bty

56  // 3Te crywafHea dyHeUME psanmayeT naTTeoH Sirgleton
57  fTunctiocn getInstancel )

slalie $inslance

1f{ Lssst{Pinstancs) )

$1nstance = ngw

iy

return{$instanca);

HcenonbaoBaHHe Kaacca [imer B OPHUICKEHAH C/IOKHOCTH He IpeJcTaBIAeT.
Hy:#HO IpoeTo OKPY:RATE 00pallleHHAMU E TaliMepy HOTEeHNHAIBHO JOpO-
r'ie (HJ1H HHTepecVIONHe Bac IIo APYyTolt MpHYHHe) BL2oBEL. Hanpmmep, BoT
Kak aTo cie/aTh ¢ KamgpiM sanpocoM ¥ MySQL. Hoseii nurepdeiic PHP
myscli MO3BOAAST pacINPATE 0A30BLIA Kaacc Mysdli A NepeoGBABUTL Me-
TOJ, quety:

<Fphp
9 glass mysglk extends rysgly A

function query($query, Sresultmoce) {
71 Ftimer - ’ ;

T ftimer

73 $res = 0

74 Ftimer - Thie
¥h return |

TG

T

FL -

Jra MeTognkKa TpebyeT odeHb He3HAUHTeJbHBIX H3MeHeHHH Kofa. Moxno
OpOCTO H3MEeHHTH NMysyli Ha nysqlx rmobamabHo, H TOTHA IIPHIOsKeHHe HAUHEeT
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MPOTOKOMHPOBATE BCE 3AMPOCHL. DTOT MOAXOT HCTTOMBAYETCA A HaMepeH A
BpeMeHH JCTYIAa K JI0G0MY BHEIIHEMY PecypCy, HAlPAMED K CHCTeMe 110J1-
HOTEKCTOBOI'Q IOHCEA Sphinx:

$timer->startTame!’ Sphanx');
$rhizs-2apninkres = $this->sphiny o

$rimer->stopTime( ' Sphinx', “Query: Bgueryin");

\

i { $ouary, “index” )

Ternepp NOCMOTPHM, KaK OPOTOKOJIMPOBATE COOpAHHBIE JAHHBIE. DTO KK
pas TOT caydal, KoTja padyMHO HCOoab3oBaTk nogcacTeMmy MyLSAM nan
Archive. Jlio0ad m3 HUX ABAASTCA XOPOIUHM KAHIHZATOM A XpaHeHHA
skypHasnoB. Ilpn go6aBIeHAH CTPOK B SKYPHABI MBI HCOOIb3YEM KOMAHIY
LNSLAT DLLAYLD, Tak 9To BcTaBKA GyAeT BBINOTHEHA B (POHOBOM MOTOKE CEp-
Bepa 6asBl JAHHBIX, DTO 03HAYAET, UTO BANPOC BEPHET yHOPABISHNE MTHO-
BeHHO H He OKa’keT 3aMeTHOre BJAHAHHA Ha BpeMA OTKJIHKA, ([Jaske ecnin
He HeNonb30oBaTk LNSER| UELAYLD, BeTaBkH OyAyT BBIICAHATHCA HapaJLie]lb-
HO ¢ IPYTHMH ONepallMAMM, €C/JIH MBI He OTKJANYHM 3TOT PeUM ABHO, IIO-
STOMY IMOCTOPOHHNE KOMAHABI SELECT He ByAyT BIOKHMPOBATE IPOTOKOIHPO-
Banme). HakoHel], MBI pealHa3yeM CXeMy CEeKI[HOHMPOBAHUA IO JaTe, esxe-
IHEBHO €03/1aBasd HOBYIO TaGNHILY 118 XpaHEeHHS IDOTOKOOB.

Bor kak BpiraagnT koManga CHEAIL [ABLE aaA cosganusd Haed Tab/inbl:

CREATE TAGELE logs.perforrance log template (

1p TNT UNSTGN=D NOT NUI
cage VARCHAR{ 2557 T NULL,
utime FLOAT NOT NULL,

wlime FLOAT NOT NULL,
mysql_Time FLOAT HOT NULL,
sphink_time FLOAT NOT NULL,

mysql court querzes  INT UNSLGNZO NOT NULL,

mysgl_gueriss TEAT KOT RUI

stime FLOAT MOT NULL,

Log [IMESTAME NOT NULL

dafoull CURRENT TIMESTAMP on updale CURIZNT

TIMESTAM™,

user _agenl

refaresr
1 ENGINE=ARCHIVE:

Fy "

Ha camom geste Mbl He OyieM BCTaBJAATD B 9Ty TabAHIy KaKkue-1ubo JaHHbBIE,
9rto npocro mabnoH aua gomang CHLAIL TABLE LIKL, KoTOpBIe MBI HCIIOAB3Y-
eM IJA CO3TaHNA eXeIHeBHBIX Tabmuil,

Bousnee noapobio 06 arom dymeT paccKkasaHo B Iiase 3, a IIoKa TOJIbBKO 3aMe-
THM, UTO HMeeT CMLICJ HMCHC/IL30BATEL THI TAHHBEIX MHHHMAJLHOTO pasMe-
pa, ZOCTATOTHOTO IIAL XpaHeHHd HYKHBIX sannceil. YTodwl coxpanuTs 1P-
axpeca, MBI HCHOMb3yeM Oe33HaKOBoe Iernoe. JInaA XpaHeHHA ajpeca CTpa-
HHIEI B aJpeca cCTPAHHILI-UCTOUHHKA IMEPEXOAA MBI HCIOJIBRYEM CHMBOJIEL-
auiit run garaoit 255 aparos. J[1Ha cTPOKH MOMKET MPEDbIIIAaTh 3T0 3HaYe-
HHE, HO 0OLIUHO ITepBEIX 255 CHMBOJIOE JOCTATOUYHO JJI8 HAIIIHX I1eJei.
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Bapepmalolieii YacThbO ABIAETCA TPOTOKONHPOBAHHE PE3YIETATOB TI0
OKOHYAHHHA BBIIOMHEHHA cTpaHniiel. Bor kog PHP, HeoOxonumelil 1is aa-
IHHCH JAHHBIX B Taﬁ.rmuy:

Hasano gunondecHus oToaddud
mer = - :
timer->startiime( ‘F
Apyron <ogd ...
SOHEL BHIONHERES CTpaHKlL
mer »stopTime! Fege’ );
mer->logdatal J;

B mmacce Timer mcnmonpayeTesa BCHOMOTATETBHBIH Kaace DBlucrylog, koTo-
pBIfl OTBedaeT 3a NPOTOKOJHpOBaHNe B 0as3y JaHHBIX H eKeIHEBHOe CO31a-
HHe HOBOIL Tabanuel. Bor ero roa;:

88 <?php
BO
80« Kpacc DBOuerylog sanwcasaeT fadque Npopdnypobzrnd B 623y
2 *."]
42 class UBQuerylon |
43
[/ «oHCTRYKTOD W OT. O...
.l""
© Gankch DAaHHEX, CoNAHKS TaBnalb-nNaoToso0a, GC0K 6o HET. JameThTs,
o8 v 4TD QEWSENS ToAaraTe, -7 TaONKLA CYWSCTEYST W MepexsaTssaTe ownbiy,
‘q ogUE ara HE Tk, YoM [poEapH] Q3 CYUSUTBRLOaHAS [P ESXILOH GNP
100 wf
101 function loc
JLE Ftaole nai " c_log " . ®date{"ymd"};
104
104 Fauery INTO $table niame (1p, pags, utime,
105 =, mysgl tims, sphinx time, mysgl count queriles
16 mysal_gqueries, user_zaent, referer) VALUES (.. dats
107
108 = Bthis-dmysgle->query{fquery);
109 orea e e 1a0inUA S Haflersy - cosladre Talivle L8 ROBOIO LR
110 5) &4 (Bthis-smysqlx-»ermo == 1146)) { // 1146 - Tabnvia He HaliaHe
11 Fres = Binas-bmysglx-squeryd
112 “GREATE TABLF $table _name | TXE Ings.performnance_log template™),
diir) Dres = ST01s-rmysclx-Fquary(Snus
114 b
115 )
Tig 4
17 7

IMocne Toro Kak JaHHbIe coBpaHbl, MOMHO AHATHBHPOBATH sKypHad. Ilpe-
JecThb HenoabaoBaiusa MySQL a1/ nmporoko/inpoBaHHA BAKII0UASTCA B TOM,
4Te CcBoiicTBeHHadA SQL ruadKocTh BIIOJIHE IPHTOLHA AJA aHANKH38, TaK 9TO
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BBI JIETHO MOMKETE HAMACATE 3aMMpoC ¢ IIedbI0 IOTYyYeHHA moforo HYHHOTO
0oT4eTa Ha OCHOBE A8HHBLX MUY PHaJIA. Har[pldmep, HAHTH CEML CTpaHHIL, Bpe-

MA HCIOJIHEHHA KOTOPBIX npeppimaer 10 ceKyHA B LepBBIA geHb Qespaisn
2007 roga:

mysql> SELECT page, wtime, mysql_time

-» FROM performance_log_070201 WHERE wtime > 10 LIMIT 7;
———————————————————————————————————————————— i Sy e e
| page [ wtirs | rysgl tims

(O6pruHO MBI BBRIOHpaeM GOJIBINE AAHHBIX, HO 34eCh B HEJIAX MJLIIOCTPALKN
COKPATILIH BAIIPOC.)

CpabHus wline (IogHOe BpeMA UCIOJHEHHMA CTPAHUIIBI) U BPEMA 3alpoca,
Bbl VBHANTE, UTO 3anpoc MySQL goaro obpabaTeiBaaca TOJALKO HA IBYX H3
ceMu cTpaHHil. ITocKONBKY BMecTe ¢ JAHHBIME OpohHIHPOBAHMA MBI CO-
XPAHAJH CAMH 3aIPOCHI, HX MOMHO HABJICYD LA IPOBEpHH:

mys > SELECT mysql_queries

-» FROM performance_log_070201 WHERE mysql_time > 10 LIMIT 1\G
(A R R SRR SR E ES AR SRS R SRR 1 & ."Cl‘d\f 2 RS RS R AR E A RS RS R AR RS R
mysnl quaries:
ECT 1d, chunk_id FROM comain WHERE domair ‘domain. com’
Time: J22802051 298828
OQuery: SELECT server.id sid, 1p, user, password, domain map. 1d &5
FROM server JOIN domain_rap ON ¢server. 1d = dumain_
domain_man. 1o = 24
[ Lz 0. 000205993652343/75
Query: SELECT 1d, chunk_id, base url,title FROM site WHERE 10 = 13832
Time: SH336
Query: SELECT server.id sid, 1p, user, password, site map.id as chunk 10
FROM =zerver JOTN site_map ON {sarver.id = aite_map. master_1d) WHERE site_

Quary:

churk zd
.mastar_10) WHERE

[f=]
oL

80795138488

Fram_site 1d, url Fram, count{+} cnt FROM link24,link 1nz4

| meszage ) WHERE dorain_ 10435377 AND messags day IN (...
BY from_site 1d ORDER BY ont desc LIMIT 10

[zms: B.31937/4084472¢

omaln, domzin_1d
H232 AND message

count(+) cnt FROM artf4.link_outhd
3y IN {... ) GROUP BY damain 1d CADER

WHERE from site 1d=73
BY cnt desc LIMIT 70
Tima: 271, 2645550021
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Taxum oOpazoM, Ml O0HAPY:KHUIH IBA NPoSIeMaTHYHEIX 3aIIpoca Co BpeMe-
HeM BoInosiHeHAs 6,3 u 21,3 ceRyHALI, KOTOPLIe HY KHO ONTHMI3HPOBATE.

HpOTOROJIHpOBaHHe BCceX 3alIpoCcoB [[O,I[OGHHIM crrocobom DﬁXO,E[PITCH Joporo,
II02TOMY 0OBIYHO MBI BEAUAEM IIPOTOKOJHPOBaAHHE anbo AJA 4acTh cTpa-
HHAII, au6o ToABKO B pPeXHMe OTIaIKH.

Kag MoKHO onpefenTs, eCTh JH Y3K0e MECTO B TOH YACTH CHCTEMEI, KOTO-
pas He nogBepranachk npogunuapopanuio? CaMerii npocroii criocob — B3rma-
HYTE Ha <«MIOTEPAHHOEe BpeMA». [loTHOe BpeMsA BBINMOJIHEHHA CTPAHHIBI
(wtime) npegcraBiaeT coboii cyMMY BpeMeHH paboThl B pedkHME [0JIb30BaTe-
Js, B peXXUMe gJpa, BpeMeHHn HenolaHeHna SQL-KoMaHABI H ApYToro BpeMe-
HHU, KOTOpOE Bl MOKETe H3MEePUTE, ILJIIOC «I0TepAHHOE BpeMAs, KOTOpOe BhI
MBMEPUTE He MoiKeTe. CyLIecTBYET HEKOTOPOE HANOXEeHNEe, HATIPHIMED IIPO-
OeccopHoe BpeMdA, HeofxonuMoe Oasa BrinoaHennsa kogoMm PHP o6paborkn
SQli-zanpocoB, HO 0HO 00BT9HO HeaHauuTenbHo. Ha puce. 2.2 mokazanro, kak
MOMKET pacipeae ATECA MOJHOE BpeMA HCIIOJIHEHUA.

13%

[E Bpema B peskume NoMbaoBaTens
W Bpema B pexume sapa

[ Bpema UCRONHEHUA 3aNpocoB

2%
° 249, ] Bpema ceTeBoro BEOAA/BLIBOAA

B «MoTepaHHoe» Bpemsa

38%

Puc. 2.2, [Homeparnioe spema npedemasisein coboil pa3Huyy Meicdy notHvli
BpeieHeM GbtTLONHeHILA U 6PeMeHel, KOMMopoe abl Modicene nodeuumamy

B maeane «moTepAHHOE BpeMs» MOJIKHO OBITH KAK MOMKHO MeHbITe. Ecam
II0cJe BBIYHTAHAA M3 Wlime BCero, 4To Bbl H3MEPUJIH, BCE PABHO OCTAHETCA
GoJsbIIoe 3HAYEHWE, 3HATHT, HA BpeMs paboThl CIieHapHA BINAET KaKoi-To
Hey4YTeHHBIH dakTop. Bo3MoKHO, 5T0 BpeMA, HeoOXoAuMoe IJ1d reHepanun
CTPAHUIBI, & MOMET BBITH, Ie~TO NPOHCXOLUT OMH JaHue .

CyIiecTBYIOT ZBa THNA OKHTAHHI OKHIAHHE B OUepelId K IIPOIEccopy
" o:KHIaHue pecypcoB. IIpolecc KAET rOTOBHOCTH K BBIMOJHEHHNIO, HO BCe
NpOoIeccopbl 3aHATEI. OGBIMHO HEBO3MOMIHO BEIYHCINTE, CKOILKO BpeMeHH
TIpoliece MPOBOAHAT B OUepeAn K MpOIeccopy, HO aT0, KAK MPaBUI0, He Mpo-
6a1ema. Bosiee BepoATHO, UTO BbI 0OPATHINCH K KAKOMY-TO BHEIITHEMY pecyp-
¢y, 3a0bIB IOCTABHTL NpodHINPOBaHHUE,

! TIpemmonaraeTcs, 9T0 BeG-cepBep OydepHayeT peayabTaT, TAK UTO B He HaMe-

pfAeTe BpeMs, TpeOyeMoe JJId OTIPABKY De3yabTaTa KIHeHTY.
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HpPI YCIOBAH JOCTATOYTHO IMOTHOTO H[')O(i]HJ]HpOBﬂHP[H BBI JIETKO CMOIKETE 06-
Hapy:XHTE npolieMy. 3eck HeT HHKAKHX XHTpocrell: eciiu B 06lieM BpeMe-
HH BBIIOJIHEHHS BAIIEr0 CLEHAPHA DOJBIIYIO YACTE COCTABJHAST IIPOLECCop-
HOe BpeMJ, BaM, BepOATHO, HYJKHO mogyMars 00 onrtummusaunn koga PHEP.
OpgHaKxo HHOTIA OLHH H3MepeHNA MacKHpyoT apyrue. Hanpumep, akTHBHOE
HCTO TL30BA e MPOIECCOPHOT0 BpEMEHH MOXKeT GLITH 06YCI0BIEHO OIHG-
Kofi B mporpaMme, HOTOpAas /JejaeT BAIly CHCTeMY KAIIHpOBAHUA Hesdh-
(heKTHBHON H 3acTaBJseT MPUICKEHHE OTHPABIATE CAHIIKOM MHOIo SQL-
34IPOCOR.

Kaw geMoHeTpHpYyer aToT nNpumep, Npoduadposanie Ha YPOBHE TIPHIOMHE-
HH ABJIseTcA Hanboaee ru6KuM U moJaesHbiM mpueMom. Korga BoamMomkHO,
HMeeT CMBICJ BCTABJATE NpodHIHpoBaHue B J000e OpHJIOKEHHE, B KOTO-
pPOM TpebByeTcsA BRIABNATE Y3KIE MECTA.

Hanocae[ok Mbl AOJUKHBL YIIOMAHYTH, YTO IIPOJEMOHCTPHUPOBAIM TOJIbKO
mpocreiiinue npueMsl npoduanpopanna. Hameil neasio B 2ToM pasiedie
OBLJIO HAYYHTE Bac ONPeesATh, He ABaderca au MySQL ncrournkom npo-
onem. Tax:xe Mo:xHO IpPodHAUPOEATE caM Eo[ IpHiaoskeHua. Hampumep,
PeInB, 4To Hy:XHO ONTHMESHPoBaTh ko PHP, nockonsky oH moTpednser
CJHIIEOM MHOT'0 IPOLECCOPHOI0 BPEMEHH, BBl MOMETe BOCHOJIb30BATHLCH Ta-
KHMMH HHCTPYMEHTaMHu, Kak xdebug, Valgrind n cachegrind.

HexroTrophbie A3BIKH NPOTPAaMMHPOBAHNA HMEIOT BCTPOSHHYIO MOIIEPIHKY
npothuaapoBauna. Hanpumep, MoxHo TpodrauposaTk kol Ruby ¢ moMo-
MBI0 IapaMeTpa KoMauaHoi crporu -, a Perl — enegyionium o6pasom:

§ perl -d:DProf <script rile>
§ dprofpp tmon.out

[lomck B MIHTepHeTe CTONT HAYNHATE € 3alIpOoca «IpodINPOBAHHAE <A3bIK > »
(nnu ma auruiickom profiling <fanguage>).

Mpodpunuposarmne MySQL

B sTom pasgene MBI BoJlee rayboko paceMoTpaM npodnnnposanne MySQL,
MOCKOJBKY OHO MeHRINle 3ARHCHT OT KOHKDeTHOr'D NPIITOMKeHHA. HHOI‘,I[&
TpedyeTed TpodUIHpOBaTE OJHOBpeMEeHHO H NPHI0KEHAA, U cepiep. XoTA
HpohUIHPOBAHAE [IPUJIOKEHHS] MOKeT 1aThk Oolice NOAHYIO KADTHHY UpO-
H2BOIHUTEILHOCTH Becell cucTeMsbl, npodunnuposagne MySQL npegocTaBis-
eT MHOT'0O HHbOpMANNN, KOTOpad HeJOCTYIIHA, KOrfla BBl CMOTPUTE HA NpH-
JTo:xeHHe B IedoM. Hanmpumep, npodguauporanue PHP-koga He mokaker,
CHONBEO eTpok MySQL mpoeMoTpesT IPH BEINOTHEHHH 3a1poca.

Kak 1 B ciy4ae opo(hHIAPOBAHHSA IPHJICKEHAA, B JAHHOM CIYY4ae OCHOB-
HOH 1|eNBI0 ABIASTCHA YCTAHOBHTH, Ha uro MySQL TparmT Gomeuryio 4acts
BpeMmenn. Mu1 He 6yxem npodunupoBaTs Hexouslii kog MySQL. Xora nau-
HadA mponegypa HHoTJa GbiBaeT IoJe3HOH IMPH HeCTAHIAPTHOH HHETAMIA-
mun CYVBl, ee onucanne BHIXOAUT 34 paMKEN HacrTosAllel kauru. Bmecro
3TOTO MBI IOKAKeM HEKOTOpPbIe IPHEeMEBI, KOTOPBIE MOKHO HCIIO.IB30BAThH
OJIA MOJVYEHHA W aHAIA3a HHOOPMANHY O PA3NHYHBIX ONEPAmUAX, KOTO-
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pele MySQL BuImonHAeT NpH GOPMHPOBAHHA Pe3yJBTATOR MOJB30OBATEND-
CHOT'0 BAIPOCH.

MoskHO paboTaTh Ha JII060M YPOBHE JeTaAN3aTIHH, KOTOPHII OTBEYAeT BAIIIHM
HeaAM! OPOoHIAPOBATE CEPBEp METHKOM JH0O0 HCCIIeNOBATE OTIEIHHLIE 3a-
MPOCEI HJIH TTAKETEHI 3a0POCOR, YTOOBI c06paTh CNe YOIy 10 HHGQOPMAaIHIO:

e K kaxnm ganaeim MySQL obpamaerca game Beero
¢ Kaxne runs sanpocos MySQL BrInoMHAET Ualne BCETO

* B KakMX COCTOAHNAX OPEeNMYVINEeCTBEHHO HaXofaTcA moTokHu (threads)
MySQL

e Kaxne nogcucrembl MySQL ualle Bcero HCHOJB3YET IJIA BHIIIOJIHEHHHA
2alpoCcoB

s KakxHe BHIEI DﬁpﬂUIEHHH K ToHHBIM BCTDeYAOTCA Hauboee UaCTo

¢ CKOJBKO PA3NMYHLIX BHAOB JelicTBHH, HANPpAMEDP OPOCMOTPa HHAEKCOB,
BRIMOoNEAeT MySQL

Mp1 HauHEeM HE CAMOM BBICOKOM YPOBHE — HPO(HIHDOBAHAY BCET'o ceprepa —
a AaJsme 6ygeM yrmyGIaTecA B JeTa .

MpoTokonupoBaHWe 3anpPocos

B MySQL ecTb ABa THIA RYPHAJOB 3AIIPOCOB! OOM{LL JHYPHAL H HCYPHAN
Mmediennstx zanpocos. O6a IpeIHAIHAMEHLI IS NPOTOKOIHPOBAHHS 28-
[IPOCORE, HO HAa PA3HBIX 3TANaX HX BLHIITOJHEeHHA. B o0umil :XypHAI KasKABIH
3a0pOC 3aHOCUTCA B MOMEHT MOCTYILJIEHUA CepBepy, MO3ITOMY TAM IIPHCYT-
CTBYIOT Ja'#e Te 3a0pOochl, KOTOpHIe He GbIAH BBIMIOTHEHBI H3-32 BOSHUKINUX
omubor. 3Aech PETHCTPHPYIOTCA BCE 3aTIPOCHI, a4 TAKKE HEKOTOPbIE COObI-
THS, HANPHMED YCTAHOBJIECHHE H PASpPLIB CoeAMHEHHA. BbI MosKeTe BRJIIO-
THTH 3TOT MKYPHAJ ¢ MOMOIBIO 0 JHOT0 KOH(QHATYpPAIHOHHOTO NapaMeTpa:

Log = <ums_ ¢

ez

EcrecrBenHo, o6ual sypHA He COIEPIKAT CREeHHT 0 BPEMeHH BhIIOIHe-
HHA U HHOﬁ l‘Iﬂ(iJOpMallHK, ,E[OCTyI[l:lOf{ TOJIBPKO II0OC/Ie 3aBEPLISHIA 3alIpOCa.
HanpOTHB, AEVPHaI MeIJeHHEBIX 3AIOPOCOR BEAIRMACT TOMEEO JaHHBIE O BbI-
noJIHeHHBIX 3ampocax. Toulee, 37ech IPOTOROIHPYVIOTCA 3aNPOChI, BHINOMA-
HeHIe KOTOPBIX 3aHAIO0 BpeMd, MPeBLIIIalolee YeTaHOBIeHHBIH mopor. s
OpohHIIHPOBA HIA MOTYT GLITE MOJIE3HEI 068 JKYPHAIA, HO ¥ YPHAT Mel1eH-
HEIX 3BallpOCOE ABJIAeTCA OCHOEHBIM HHCTPDYMEeHTOM., HO3BOJHAKIIHAM BbIA-
BITH HpodIeMHbIe 3apochl. ODBIYHO MBI PeKOMEHAVEM BKJIIOMATD €r0.

B caenyronieM npumepe KoHPUTYpaIHI STOT 3KYPHAJ BKIIOYAETCA, U B HEM
PerucTpHpYIOTCHA BCE 38IIPOCHI, BBIIOJHEHHE KOTOPBIX 20HHMaeT Gojbmie
IBYX CEKVHI, a TAKKE 2aIpockl, I8 00padoTKH KOTOPEIX He OBLTH 2a1e-
CcTBOBAHBI HHJAeKCEL. KpoMe Toro, 6yayT IPOTOKOJIHPOBATLCA MeLJeHHEIS
AAMHHHICTPATHBHEIE 3allpock]l, HaOopuMep OFTIMI/E TABLE:

-slow-gueries = Kuma gannsaz

ong_query_Time ="



98

[naga 2. Mo y3KMX MECT. 3TaNOHHOE TECTMPOBAaHKE W MPOMUNIPOBaHKE

_og gueries noT Uslng Lndsxss

_og-slow-admin-s iz lemonis

o

Bam Hy:XHO HOACTPONTE TH HapaMeTpPhl Hoj ceba B KoHGHIyparHoOHHOM
chaiine cepBepa my.cnf. Boxee mogpo6HO 0 KOHPHTYPHPOBAHIH CEPBEpA pac-
cEA3LIBAETCA B TIaBe 6.

BHaueHNneM 110 YMOJIUYaHHK LA HapaMeTpa long_juery_time aeaderca 10 ce-
KyHI, B GoMBINIHHCTEE CAYyYAeR 3TO CAUNIKOM MHOTO, IO3TOMY MEI OOBIYHO
3agaeM SBe CeKVHIBI. OIHAKO BO MHOTHX CIVYaAX H OZHOH CEeKYHIEI Golee
YeM JocTaTouHO. B cnegyionieM pasgese MBI IOKAMKEM NPHMEp TOHKOH Ha-
cTpoliKM npoTokoaHpoBanud B MySQL.

B Bepcun MySQL 5.1 rmo6anpHBIe CHCTEMHEIE MEPEMeHHBIe slow fquery log
slow query log (ile ofeciednBAIOT KOHTPOIb HAJ M YDPHATOM MeITeHHBIX
3aIIPOCOB BO BPeMA BBINOMHEHHAA, HO B MySQL 5.0 HeBOBMOIKHO BKJIIOYHATE
HJIH BBIKJIOYHTH BTOT KypHan Oe3 nepesanycka cepbepa. TpagunioHHBIM
0bxogHEIM nyTeM Aaa MySQL 5.0 apasdeTca HCIIolb30BaHHe IepeMeHHOI
Tong query time, KOTOPYIO MOMKHO H3MEHATh ANHAMUYeckn. Clexyoman Ko-
MAaH/JA HA CAMOM Jelle He OTRJIIYAET PETHCTPAIHIO MeTTeHHEIX 3alPOCOR,
HO HMeeT MpaKTAYecKH ToT sEe oheKT (ecTH BBIIONHEHNE EAKHX-TO 3aNpo-
coB sanumaet foaee 10 000 cerxyua, BaM B J1000M clny4dae HAZO0 UX OIITHME-
auposBars!):

mysgl> SET GLOBAL long_query_time = 10000;

ConyrerByiomaa KOHQHIYpallMoHHASI IepeMeHHas log queries nol_using.
indexes sacTapaseT cepBep 3AINCHIBATH B JKYPHAI MeJIEHHBIX 3aIIPOCOB BCe
3AIIPOCHl, KOTOPBIE He ACIIOIL3YIOT HHIEKCEl, BHE 3aBHCHMOCTH OT TOro, Ha-
CKOJBKO DBICTPO OHH BBIMOMHAOTCA. BRAIOUeHNe JHYPHAMA MeIIeHHbIX 3a-
MPOCOB OOBIYHO MWL HEMHOTO YBETHYIHBAST HAKJIAAHBIE PACXOTLI HA BbI-
MoJIHeHHE ¢MeLAeHHOTo» sampoca. C Ipyroii cTOPOHBI, 3ANpOCKI, He HYKIA-
oIHecsa B HHAeKCAX, MOTYT NOCTYHNATE YaCT0 M BEINOJIHATHCA LOCTATOYHO
OBICTpO (HAIpHMep, CKAHAPOBAHNE 0UeHb MAJCHBKIX TAO/IHIT), [I03TOMY HX
[HPOTOKOIHPOBAHHE COOCOBHO 3aMeIIHTE PAGOTY cepBepa H Jaske OPHBECTH
K SEICTpOMY poeTy odheMa RypHaIa.

K coxanennio, B MySQL 5.0 HeBo3M0KHO BEJIIOUATE UJIH BEBIKJIIOUATE IPOTO-
KOJIHPOBAHNE TAKHX 3ANPOCOB ¢ IIOMOINEBIO THHAMHYeCKH VCTAHARIHBAeMoii
HepeMeHHOH. IIpngeTea oTpedaKTHPOBATE KOHPHIYpaHoHHLII daiin, a aa-
rem nepesamycTHTs MySQL. Oann ua cnocofoB pentennsa nipobaeMer 6es me-
pesanycka — clenars ¢ali/aKypHa s CHMBONHYeCKol ceblkod Ha /dev/null,
KOIa Bbl XOTHTE OTKJIKYHTE ero (Ha caMoM geje aT1oT GOKYC HPUMEHHM
K 106oMy daitay-npororoay). Ilocme Takoro nsMeHeHNA HYKHO BBIIIOAHATD
KomMasgy | LUSH LOGS, Torma MySQL rapaBETHpOBaHHO 3aKpoeT TeKYIIHI ge-
ckpHOTOP (haiiia KypHaANA K 3aHOBO OTKPOET ero, epeHanpasus B /dev/null.

B oramune or MySQL 5.0, sepcusa MySQL 5.1 nozsonser BRANOUYATE H BbI-
KJI0YATh TPOTOKOJIAPOBAHNE BO BPEMSA HCIOJHEHHH H HCHOOJIB30BATH AJA
XpaHeHHNA ¥ypHAIa TAabIHIBI, K KOTOPBIM MOXHO oOpamiaTecA Ha A3BIKe
SQL. 9Tto Goabiioe yeoBeplIeHCTBOBAHIE.
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ToHKas HacTpoWKa NPOTOKONUPOBaHWS

wHypuan meanennprx sanpocos 8 MySQL 5.0 u Gosiee pannux pepcuax umen
PAZ orpaHHAYEHN, KOTOPLIE [e/a/l ero 0ecroIeaHbIM A PeIleHnd HeKo-
TopbIX 3agad. OmHoil H3 MoJobHBIX MpobieM ABIANIOCH TO, UTO MUHHMAIE-
HOe BHAYEHHE ITepeMeHHoii lung guery Lime B MySQL 5.0 6v1;10 paBHO ogHOI
CEeHVHJe, 8 IaT H3MeHeHNA TOXKe PABHAICH cekyHae. [[1a 6oTbnImueTRa MH-
TepPaKTHBHEIX OPHJIOMKEHHI aTO CHAHIIKOM Joiaro. PaspabaThiBadA BEICOKO-
[NPOHIBOLHTEJBLHOE Beﬁ'HpHJIOJKEHHe. BB, BepPOATHO, 3aX0THTe, yTOOLI 6CA
CMPAHUYE TeHEPHPOBANIACh MEHBIIE, YeM 32 OJHY CEKVHAY. A Belb CTPAHH-
[Ia 348 BpeMs cBoero hopMUPOBAHUA, CKOPee BCETO, OTIPABHT MHOTO 34IMpOo-
coB. B 5TOM EOHTEKCTe 3aTIPOc, BEIMOJIHEHHE KOTOPOTO 3aHHMaeT 150 Mun-
JIHCEHYHL, 5y,ﬁ,eT, HOHEYHO, CHHTATECA O9eHb Me[JTeHHBIM,

Hpyroii nmpobreMol ARIAeTCA TO, YTO BBl He MOXXeTe NPOTOKOJIHPOBATH
Bce BRIMOJHAEMEIE CEPREPOM 3aMpochkl B YpHATE Me JIeHHBIX 3alpOCOR
(B yaCTHOCTH, BAIIPOCKHl OT NOJAYHHEHHOrO cepBepa (slave thread’s queries)
He nporokoiaupyioresn). B obmuil sxypHas 3aHOCATCA BCE 8a0pOCEHL, HO J0
TOT0, K&K DPOA3BeJeH CHHTaKcHYecKHIl pazbop, moaToMy TaM HeT MHGOD-
Manu{ 0 BPeMeHH HCIOJHEHHT, BpeMeHH GJIOKHPOBKH H KOJIHYECTBE OPO-
CMOTPEHHEHIX CTPOK. TOMBLKO RKYPHAJ MELIeHHBIX 3ATPOCOE COTEPIKHT Ta-
KOT0 pojla cBeJeHHA.

HaxoHell, IpH BKJIIOYEHHOM pexxume log queries not using indexes Kyp-
HaJ MeIMeHHEBIX 3alpOCcOB MOEET OKA3ATHECA 335HTL[M 3a0HCAMII O 6BICT‘
PEIX, StI)Q]EKTHBHI:lX 3aInpocax, KOTOPBI€ BBITIONHAIT HOMTHOE CKAHHPOBa-
HHe Tabnunsl. HanpuMep, ecnm remepupyerca COHCOK OITATOB C MOMOIIBIO
HOMAHABI SELECT « FROM STATES, To 2TOT 3anpoc HONAJET B JHYPHAJ, IIOCKOIEL-
KV OH BEIIOJHAET NOJHOE CHAHHPOBAHHE TA0MHIIEL.

[Ipu npoHAHPOBAHHA ¢ IIEABI0 ONTHMHBAIWHA HPOHABOIHTEIEHOCTH BEI
HII[eTe 3alpochl, HA KOTOpLIe MpHXoauTed Gojbliasg 4acTh paboTHI cepBe-
pa MySQL. K TakoBeIM JaJeK0 He BCerida OTHOCATCA MedJIeHHbIe 33IPOChL.
Hanpumep, sanpoc Opogo/LKUTENBHOCTEI0 10 MHIAMCEKYHA, KOTOPHIA 3a-
nycraerca 1000 pas B cekYHAY, HAIPY3UT CepBep CHJIBHee, YeM AecATHCce-
KYHIHKIT 3ATIpOC, 3aTycHASMEI 0 JHH Pas B ceKYHIY. UTo6B BBIABHTE Ta-
KyIo TipobaeMy, TpefyeTca MpoTOKOIHPOBATE Bee BaMPOCHl H MPoaHATHIH-
POBATEL Pe3yILTATEL.

OBRIYHO UMeeT CMBICI CMOTPpeTh KaK Ha MeJ IeéeHHbIe 3allpOChl (ﬂ;ﬂ.}RE eCTH
OHY BRIMOJHAIOTCA HedacTo), TAK H Ha 3aMpochl, KOTOPEIe B o0mei clrom-
HOCTH ITOTpeladior GONLIIYIO YacTh PeCYPCOB cepBepa. OTO IIOMOKET BLIfA-
BHTH pas3/JIHYHLBIES ]:[POG..‘]EMBI, B HaACTHOCTH OHpele/IHTh 3alpPoChl, BbIZLIBEAIO-
mue HeJIOBOJIBCTEOQ MIOJE30EATe e .

M=r paspaGorann pamaary Ana cepBepa MySQL, ocHopanmyo Ha pabore
I'eopra Paxrepa (Georg Richter), koTopada mo3BoadAer 3a1aBaTh NOPOTOBOE
3HAYeHNe IJIA MeIJIeHHBbIX 331IPOCOB B MUJIIHCEKVHAAX BMecTo ceKyHI. OHa
TAKKE [I03BOJIAET 3aMHCHIBATH B JHYPHAT Me,[JIE€HHEIX 3aTIPOCOB 6€¢ 3AIPOCHT
OyTeM YeTaHOBEH long query Lime=0. 9Ty sanaaTy MOIKHO CHAYATH CO CTpA-
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HHANET Atip://www.mysqlperformanceblog.com/mysql-patches/. Ee rmaBAbIi
HEJ0CTATOK 38 KJII0YAeTCA B HEOXOJHMOCTH IepekoMmnanposars MySQL ca-
MOCTOATE/IBEHO, IIOCKOJABEY 34ILJ14Ta HE BR/JAIOYeHA B D(iJE[L[H&HBHhIﬁ AHCTPH~
oyt MySQL xo Bepcnu 5.1.

Ha wmomenT paboThl Hax oToli KHWrofi BepeHA 3alljaaThl, BHJIIOUEHHAS
B MySQL 5.1, uazMeHdAeT TOJBKO TOYHOCTE 3aAaHuA BpeMenn. Hosaa pemax-
OUA, ellle He BKJHOYEHHaA B opHOHANBHYX NocTaBKy MySQL, gobagnaer
BoJnIne moste3Holl GyHEIMNOHATBHOCTH. OHA BRIOYAET HIEHTHDUEATOD CO-
eTHHeHHA, TI0 KOTOPOMY HOCTYIIIJI 3aTpoc, a Taksie HHdopMaIlHio o Kole
3aMpOCOB, THMNE OTIePATIHHT COSTHHEHN S, BpDEMEHABIX TaBAHIIAX H COPTHDOB-
ke. Taxme Brioyera cratiucruia InnoDB: ceefleHAA 0 NOBEAeHHH CHCTEMEI
BBOJA-BBIBOLA U OKUTAHNAX OJMOKHPOBOK.

Hogaa aannaTa mo3BodfeT NpOoTOROIHPORATE 3aIpockl, BEIMOTHAEMEbIe TI0-
TokoM SQL Ha ToAYWHEHHOM cepBepe, YTO0 0YeHb BASKHO, eCyIH HMeeTed Npo-
OnemMa ¢ BaHA3ILIBAHUEM PEIIHKENHH HA IIOAYHHEHHBIX cepBepax (0 ToM
KaK <«I0JCTerHYTh» NOTUNHEHHbIE CepBepbl, CM. paziea «CaHmIkoM 60k~
OIoe OTCTABAHHE peILTHEAITAN» TMAaBEL 8 Ha cTp. 494). OHa Tar:xe II03BOIAET
BBIGOPOYHO MPOTOKONHUPOBATE TONBKO HEKOTOPEIE ceaHCHL ATOTo OGEIYHO
JOCTaTOYHO 144 nenell mpouiupoBaHnd, H Mbl [[yMaeM, 4T0 3T0 X0ponias
HpaKTHEKA.

I[aHHa.F[ s3allmaTa OTHOCHTeIBHO HOBAA, TAK YUTO, €C/IH BRI HAKJTAJBIBAETE €€
caMoCTOATENbHO, 6yabTe ocToposkHbsl. MBI monaraeMm, ¥To oHa BHoJIHE Heso-
[macHa, HO BCe JHe e€ He IIOJABCPrajaH TAKOMY TOIaTelbHOMY TeCTHpPOBAHHIO,
K&K OCTAJEBHYIO uacTh cepBepa MySQL. Ecan Bac OeclloKOHT cTA0HIEHOCTE
CepPEepa nocjie HaJO0eHHNA 3Aalll1aTeI, TO He OG.HSaTe‘HBHO 3alVCKaTE «3a’ia-
TaHHYHO#®» BEDCHID Kﬂ)ﬁ,]lb[ﬁ pas. MO?EHO SarpysHThk €€ Ha HeCKOJIbKO YacoB,
3aTpOTOHOIHPOBATE HEKOTODBIE 3AITPOCEI, & 32ATE€M BEPHYTHBCA I OPHTHHA I
HOH BEepCHH.

IIpu TpodIIHPOBAHNE HMeEeT CMBICT IPOTOKROIHPOBATE ECe 3aIllPOCEHL ¢ Ma-
paserpoM 1ong query Time=0. Ecam GoXblIad 9acTk HATPYSKH NPHXOAUT-
CA HA 0YeHb ITPOCTHIE 3ATTPOCEL, TO 00 3TOM HAJO 3HATD. HPOTOROJIHPOBHHHG
Beex MogodHbIX 380pPocOB OKaMHeT HEKOTOpOe BJHAHHEe HA I[IPOH3BOIHUT /AL
HOCTEH H IIOTPedyeT CYIecTBEHHO OOMBINe MecTa Ha JHCKe — 3TO elle oTHa
OpHYHHA, 00 KOTOpoil He CTONT PerHcTpHPOBATE Bce 3alpOCHl MOCTOAHHO.
K cuacTeio, BBl MOKeTe HBMeHHTH IIapaMeTp long query time Ges mepesamy-
CHEa cepBepa, TaK 9TO HECHTOHO MOTYyYIHTH Bb]ﬁOpRy BCEX 3arIpoCoB 3a He-
foJbIoe BpeM#HA, a 3aTeM BePHYTHCA K IIPOTOKOJHPOBAHHK TOJALED 0YeHb
MeAJACHHBIX 3AIPOCOEB.

Kak untatb XYpHan MegneHHbIX 3anpocoB
BoT mpHMep 03 sHYpHAIA MeTIeHHBIX 3aTTPOCOB:

3849 Rows examined:
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Crpora 1 mokaariBaeT, KOTAA 3aNpoc OLIT 3aperdcTPHPOBAH, 8 CTpoKa 2 —
KTo ero Hcenonaud, Crpora 3 JeMOHCTPHPYET, CKOMLKO CERYHH 30HANO Bbl-
LIOJIHEHHE 38IIPoca, KaK JOJI0 OH MIa/ OJMOKHPOBEH Tab/uilel H8 YDOBHE
cepeepa MySQL (He Ha ypoBHe mogcrucTeMbl XPAHEHHA), CKOJABKO CTPOK 3a-
[IpOC BEPHYI H CKOJMBEO CTPOK OH HNpocMOoTpes. Bee 3TH CTPOKH 3aKOMMeH-
THPOBAHEL, TAK YTO OHHN HE OYIYT BLINOMHATLCA, CJAH Bhl 3arpysuTe JKYp-
maJ B kauent MySQL. Iocnepmas crpoka — aTo coGeTBEHHO BATIPOC.

Bot npumep ¢ cepeepa MySQL 5.1:

1 A —k

@ localhost ]
k_time: 0.000709 Rows_sent: 1 Rows_sxaminead:

Lag

WndopManna B 0CHOBHOM OAHA H Ta JKe, He CUHTAaA TOr0, UTO BPEMA B CTPO-
Ke 3 AMeeT DoJbINyI0 TOYHOCTE. B Goslee HOBON BepcHH 3aILJ1aThl COJEDKHT-
¢ ellle HosbIe HHQOPMALL LI

1
2

it Query Lame: 0503076 _ock Limz: 00000048 Hows sonl: 56 Rows sxamined: 1173
H1t; No Full_scan: No Full_join: : Yes Disk tmo_table: No
i ‘es [isk frlesort: No Mer

n Bons

¥ 15 19 TnnalB 1O r by & TnnoDB IO r waltT: 0.382176
f4  TnnoDB_rec dock watt: 0,000000 TnnelB queus_walT: 0, 0576348
3 # InnoDB pages cistinct: 20
19 SELECT

Crpoka 5 Toka3bIBAET, GBI JTH 3ANPoc OBCTYIKEH M3 KAITTA, 6ELI0 TH BRITIOMN-
HEHO MOMHOE CHAHAPOBAHAE TAOAUTILI, HMENa JJH MEeCTO OTepanis coeTHHe-
HHA §e3 HHIEKCOB, HCILOAb30BAAACE JU BpeMeHHad Tadaung, a ecau 1a, To
OBL7TA JIN OHA cO3JaHAa Ha gucke. Crpoxa 6 mHbOpMIpPYeT HAC O TOM, BBITION-
HAJ U 3a0poc paiToBYIO COPTHPOBKY, H eCIIH A, ObLIA IH OHa NPON3BeLe-
HA HA THCKE H CKOJIBKO MPOXO0I0B CIHAHNA GLIIO0 BHITIONTHEHO.

Crpoku 7, 8 1 9 moABATCA, €/l B 3alIpOCe HCHOIb30BAJNCE TADINIIEL THOA
InnoDB. Crpoka 7 ZeMOHCTPHPYVET, CKOJIBKO OIepallHil YTeHHA CTPAaHNII
InnoDB sanmnaHHpoBaTa TPH BHITIOTHEHHH 3aTIPoCca, ¢ COOTRETCTRYIONTAM
3HadyeHHeM B Gaitrax. [Tocme HUM S3HAYEHHEM B CTpOKe 7 ABIAETCA BpeMd,
norpebopapmeeccs nogecrcreMe InnoDB g arenusa pauubix ¢ gucka. Crpo-
KA 8 NoKAaskiBaeT, KaK JOJro 3allpoc MK1a OJIOKHDPOBOK CTPOK M KaK J0JII0
OH 0TI Bxola B Axpo InnoDB!.

CTpOH& 0 COAePIKHT CBeJCHH O IIPHGJ'IHBHTEJILHOM KOJMHY€CTBE YHHEKLIL-
uuix crpaunag InnoDB, k koropeim obpainasncs saupoc. Hem Goabiue aro une-
JIO, T€M MEHBIIIE ero TOYHOCTE. JlaHHy0 HHEOPMAIIMIO MOKHO, B YACTHOCTH,
OPHMEHHUTE 714 OIeHKH KOJIHYecTBa CTPAaHUI B pabodeM Habopa sampoca;

' Hadopmaunmio o agpe InnoDB cM. B paagene «HacTpolika KOHKVpPeHTHOTO TOC-

Tyna xad InneDB» B raaee 6 Ha eTp. 370.
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OHO XapaKTepH3yeT K3MHPCBAHNe AAHHBIX B yJe 6ydepos InnoDB. 9Ta Be-
JIAYAHA TAKKE MOKA3BIBAET, HACKO/IbKO B JeHCTBHTENLHOCTH [0JIe3HElL HMe-
oanecHd HJAACTEPHEBIE HHICKCEL Ecian CTPOKH 3alpoCa XOpollo KJJAACTEPI-
30BaHBbI, OHH IIOMECTATCA B 