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OnTUMM3aLMA U YCTPaHEeHUe HeUCNPaBHOCTEN

OnTuMMnsauma u yctpaHeHue HeucnpasHocten Pandora FMS
BBepeHue

Cepsep Pandora FMS cnocobeH KoHTpoanposaTb 0kosio 2000 ycTponcTs (o1 5000 go 80 000
mogynen, ); 9TO TakXXe TpebyeT ToOHKON
HaCTPOMKM KOH(Urypauum 6asbl JaHHbIX.

DATABASE
PERFORMANCE OPTIMIZATION

Kpome Toro, B 3TOM rnaBe 06bACHAIOTCS HEKOTOPbLIE
mMeToAbl 0BHapy)XeHUs n ycTpaHeHus npobaem Pandora
FMS ycTaHOBKMW.

Ontumusaumna MySQL pna Bepcus Enterprise

YT106bI Yy3HaTL B0/bLIE O «Pe3epBHOE KONUPOBaHUE
BOCCTAHOBJIEHME OaHHbIX B Pandora FMS»,

OOLiue coBeTbl
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Ona pabotbl ¢ Tabnnuamn pasmepom bonee 2 ' Heobxonnmo cobnoaaTb HEKOTOPLIE
pekoMeHaaLunn:

e MySQL® pekoMeHAOYeT NCNosb30BaTb 64-6UTHYI0 cuctemy. Y 32-6UTHBLIX CUCTEM MOTYT BO3HUKHYTb
cepbe3Hble Npobnemsl, Ha4yMHasa C :

e YeMm 6onbLIe onepaTMBHaAA NamsATb 1 6onbLue NPoLLEeCccop, TEM Bbille NPON3BOANTENbHOCTb. M0
HalleMmy onbITy, onepaTuUBHag NamATb 6onee BaXxkHa, 4eM npoueccop. MUHUMYM ONA CUCTEMbI
YPOBHSA NpeanpuaTna coctasnT 4 6. Xopowwnii Bbibop ana 60sblwon cuctemsl - 16 T'mrabanT.
MoMHWTE, 4TO yBenmyeHne obbeMa onepaTUBHON NAaMATU MOXET YCKOPUTbL 0BHOBNEHNE KNOYeN 3a
CYeT XpaHeHnsa Hanbonee NCNONb3yEMbIX KJOYEBbLIX CTPAHWL, B ONEPATUBHON NaMATW.

e XOpOLLO MMETb BO3MOXHOCTb OTK/IIOYMTL CUCTEMY B Cilydae cbosi. Ans cuctem, rae 6asza gaHHbIX
Haxo4mMTCs Ha APYyrom BbigeneHHOM cepBepe a3 gaHHbIX, ucnonb3ynte Gigabit Ethernet,
npeanoYTUTENbHO C ONTOBOJIOKHOM, @ HE Mefblo. 3alepXXKa TaK Xe Ba)KHa, Kak ”
NPOV3BOAMNTESIbHOCTb.

e ONTUMKU3ALUMSA ONCKOB OYE€Hb BaXKHa OJ19 04eHb 60sbLunX 6a3 gaHHbIX: 6a3bl AaHHbIX 1 Tabanubl
LOJKHbI ObITb pa3aeneHbl Ha pasHbix Auckax. B MySQL® ans 3Toro MOXXHO MCNOJ1b30BaThb
CMMBOJINYECKNE CCbINKK. icnonb3ynTe pasHble GUCKU ANS CMCTEMbl U 6a3bl AaHHbIX.

PekomeHOyeTCAa MCMOSIb30BaTb TBEPAOTESIbHbIE
HaKOMnTeun 6naronapﬂ NX CKOPOCTN " ynquueHHon
3aepXXKe CUCTEMDI.

e [10 BO3MOXXHOCTUN Ucnosb3ynte —skip-locking (BKAOYEHHbIN MO YMOAYAHUIO B HEKOTOPbIX
cMcTeMax). ITO OTKIIOYMT BHELHIOK 6710KMPOBKY 1 obecneynT 6osiee BbICOKYIO
NPOU3BOANTENbHOCTb.

e Ecan knneHT 1 cepeep MySQL® HaxoasTca Ha OAHOM MalUVHe, NCNoNb3ynTe cokeTbl BMecTo TCP/IP
coeiHEeHN Npu NoAKAYeHU K MySQL® (3To MOXeT gaTb yaydweHue Ha 7,5%). 3T0 MOXXHO
coenaTb, He yKa3biBas UM xocTa uau localhost npu nogknoyeHun k cepsepy MySQL®. OTkaoumTe
LLBOVYHBIN BXOA W perninkauunio, ecnm y Bac TONbKO OA4MH XOCT-cepep MySQL®.

e icnosib3oBaHue nocnegHmx sepcm MySQL® (5.5 unn 6onee no3fHMx) BMeCTO CTapbix BepCui
MySQL® (5.0.x) moxeT obecneyintb 0 20% pa3HMLbl B MPOU3BOANTENBHOCTMN.

e Mbl peKoOMeHAyeM MCMNob30BaTb MOANGMULMPOBaHHYO Bepcnio MySQL® (

), KoTopas obecneymBaeT Ny4yLUY NPOU3BOANTENBHOCTb. 10 yMOIHaHMIO
nporpaMMmmpyemble naaruHel NnpegHasHavyeHsl 4ia Percona®.

ObpaTuTe BHUMaHME, YTO Ha MPOM3BOAUTENbHOCTb CUJIbHO BAUSIOT Cledylowme MOMEHThI:
e [icnonb3yinTe ABOUYHbIE XXYPHabl TOJILKO B TOM C/lyYae, eC/v Bbl MCNOJIb3yeTe KOHUIypaLmio

MySQL® ¢ penivkauuen.
e He ncrnonb3ynTe XXypHasbl OTC/IEXMBAHMA 3aNpPOCOB WK XKXYPHasibl MeaeHHbIX 3anpoCoB.

ABTOMaTU3MpPOBaHHbIE UHCTPYMEHTbI KOH(PUIYPUPOBaAHUA

CywiecTByeT AOBOJIbHO MHOFO MHCTPYMEHTOB A1 ONTUMM3aLUN KOHDUrypaumum cepeepa MySQL.

MySQL Tuning Primer, co3gaHHbIn M3TTbl0 MOHTrOMepHn, 3TO MHCTPYMEHT KOMaHAHOW CTPOKMK AN
NPOBEPKN KOH(UIypaLMmn cepeepa 1 NPOCMOTPa ero NPon3BOANTENILHOCTU N BO3MOXKHbIX
YyAyYLWeHUA, AaloWwmin HEKOTOPbIE NOACKA3KN U NMPeasoXXeHNs No yay4dlweHnto. EFo MoXXHO HanTwu
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30€ecCb

OTKNIO4YUTb ABOUY HYIO penJinkaluuio

Ecnm y Bac HacTpoeHa '
TpebyeTcs bMHapHas penankauns. 3Ta peKkoMeHaauns
LEeNCTBMUTENbHA TOMbKO B TOM CJlyYae, ec/iv y BaC OAMH
cepsep Pandora FMS.

OH BKJIlOYEH MO YMOJS14aHWo B 6onblumHcTBe AncTpubytneoB GNU/Linux. YTobbl OTKAOYUTL €ro,
oTpenakTupymnte pann my.cnf, obbl4HO Haxoasawmncsa B /etc/my.cnf, n 3aKOMMeHTUpynTe
crefyouimne CTPoKMK:

# log-bin=mysql-bin
# binlog format=mixed

Bam Heobxo4MMO 3aKOMMEHTUPOBATL 3TU ABE CTPOKM, @ 3aTeM nepesanycTutb cepsep MySQL®.

npOVIBBOJJMTeanOCTb 40CTyna K AUCKaM

Y106kl y3HaTL BosbLIe 0 «Pe3epBHOE KOMMPOBAHUE U
BOCCTAHOBJIEHME AaHHbIX B Pandora FMS»,

Hapsay C ApyruMmun Kao4eBbIMYA NapaMeTpaMu, eCTb TPU, KOTOPble 0COBEHHO BaXKHbI C TOYKM
3peHMs NPON3BOAUTENBHOCTU AOCTYNA K ANCKY, KOTOPbIA YaCTO ABNSETCA Y3KNM MECTOM B
paboTe ¢ MySQL.

innodb_log_file_size

innodb log file size = 64M

1o yMONYaHMIO YCTAHOBJIEHO 3TO 3HAYEHNE, KOTOpPoe MOXET bbiTb bonblle (gaxke 512M) 6e3
ywepba, 3a UCKIOYEHNEM BOCCTAHOBJIEHMA B C/lyvae nNpobnembl 1 6oNblUen 3aHATOCTM ANCKA.
3Ha4veHune no ymondaHuto B MySQL coctasnseT 5M, 4To 04eHb Mano o4 NPon3BOACTBEHHbLIX Cpes
¢ 605bLWIMM 06bEMOM TpaH3akuui. YTobbl M3MEHUTL 3TO 3Ha4YeHue B paboTatoLlen cucteme,
CHayvana Hy>XHO caenaTb nosHbin DUMP 1 yaganntb danbl 6uHapHbix nugekcos Innodb (06bi4HO B
/var/lib/mysql/ib*). U3meHeHne my.cnf, nepe3sanyck MySQL n 3arpyska gamn SQL. MockosibKy 3TOT
npoLecc aHanornyeH npowueccy aktmeaumm TokeHa innodb file per table (onncaHHoMy
HUXKEe), Mbl pEKOMEHYeM BbINOJIHATL BECb NPOLECC 0AHOBPEMEHHO: NU3MEHUTb BeCb my.cnf,
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nepe3arpysmTbCsa U BOCCTAHOBUTL B[] TONIbKO 0fMH pa3. YTobbl y3HaTb 60sbLIe 0 NpoLecce
Pe3epBHOIr0 KOMMPOBAHWSA 1 BOCCTAHOBJIEHUS, MEPENANTE MO CNeaytoLLei

innodb_io_capacity

innodb io capacity = 100

Mo yMO/14aHMIO 3TOT NapaMeTp ycTaHoBJseH Ha 100, Ho IOPS cucTteMHOro aucka AoskeH bbiTb
N3BeCTeH 3apaHee. Bbl MoXeTe TOYHO y3HaTb IOPS 1 TOYHYI0O MOLeNb XKeCTKOro AncKa
(nonyyeHHyto Yepes smartctl), roe pekomeHgyemble 3HaveHns: 7500RPM - 100 IOPS, 15000 RPM
- 190 IOPS, SSD - 1500 IOPS

Y106kl yCcTaHOBUTL smarctl, Heobxoanmo 3anpocuTb
NoJIHbIN NakeT smartmontools; HanpumMep:

yum install smartmontools,

apt install smartmontools, u T.4.

innodb file per table

Ncnonb3ynte TabnmyHoe NpoCcTPaHCTBO AN Kaxkaon Tabamubl (

):

B MySQL 5.0 Bbl MOXeTe xpaHuUTb Kaxayto Tabanuy InnoDB 1 ee nHaekcbl B COBCTBEHHOM (hanne.
dTa PyHKLUMA Ha3biBaeTca “multiple tablespaces” (HeCKObKO TabANYHBIX NPOCTPAHCTB),
MOCKOJIbKY, MO CYyTW, Kaxxaas Tabanua nmeet cBoe cobcTBeHHOe TabimyHoe NPOCTPaHCTBO.

Ncnonb3oBaHe HECKONbKMX TabMYHbIX MPOCTPAHCTB MOXET ObITb MONE3HO A5 NOJb30BaTeNen,
KOTOpble XOTAT NEPEMECTUTb OnpefeseHHble Tabanubl Ha OTAeNbHbIe (MU3NYeCcKne ONCKN NN
BOCCTAHOBUTb pe3epBHble Konuu Tabnuu, He npepbiBasd paboTy ¢ apyrumn Tabamuamum InnoDB.

Heckonbko TabanyHbIX NPOCTPAHCTB MOXKHO BKIOYNTL, 0DaBNB 3Ty CTPOKY B pa3gen oT
my.cnf:

[mysqld]
innodb file per table

Mocne nepe3sanycka cepsepa INnnoDB byaeT XpaHUTb KaXkayto HOBYIO CO34aHHY0 Tabauuy B
cobcTBeHHOM hanne table_name.ibd B KaTanore 6a3bl faHHbIX, K KOTOPOWA NPUHALNEXUT
Tabnnua. 3To NOX0XKe Ha TO, YTO AeSlaeT MexaHM3M xpaHeHua MyISAM, Ho MyISAM pa3genser
Tabanuy Ha dann gaHHbiX tbl_name.MYD u nHaekcHbln dann tbl_name.MYI. Ins InnoDB paHHbIe
N NHOEKCbl XpaHATCa BMecTe B (hansie .ibd. ®ann tbl name.frm co3pnaeTca kak 0bbl4HO. ECn BbI
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yoanute cTpoky innodb file_per table n3 my.cnf n nepesanycrtute cepsep, InnoDB 3aH0BO
co3pact Tabnuubl B (hannax obwero TabnnyHoro npocTpaHcTaa. innodb file per table snuser
TOJIbKO Ha co3aaHune Tabnny. Ecnm cepsep 3anyLleH C 3TOM onumnen, HoBble Tabanubl CO34al0TCs C
nomoLblo harnnos .ibd, HO AOCTYN K cywlecTByOWwMM Tabanuam no-NpexxHeMy BO3MOXXEH B
obwem TabnnyHoM NpocTpaHcTBe. ECAn onuma yganeHa, HoBble Tabnuubl 6yayT co3aaBaTbCs B
obLieM NpocTpaHCTBe, HO Tabanubl, CO34aHHbIE B HECKObKMUX TabIMYHbIX NPOCTPaHCTBax, byayT
No-npeXxHemy AOCTYMHbI.

N3beranune MPOMbIBKU AUCKa NpPHU Ka>ka0u TPaH3aKUuUn

MySQL no ymonyaHuto ycTaHaBamMBaeT autocommit = 1 ons Kaxxaoro coeanHeHns. 4to yaobHo
ans pabotbl ¢ MyISAM, Tak Mbl 3HaeM, 4TO 0ObIYHO 3aMNCb Ha AWUCK HEe FrapaHTUPOBaHa, HO ANS
InnoDB 3T0 03HayvaeT, 4TO Ka)kaaa BCTaBKa / 0bHoBNeHMe / yaaneHue B Tabnnue InnoDB
O3HavaeT 3anncb Ha ANCK. YTO nNnoxoro B 3anncu Ha Anck? CoBcem HuYero. ECTb rapaHTus, 4To
npv Ntobon cUTyauumn faHHble COXPaHATCA Npu nepesanycke 6a3bl gaHHbIX nocie cbos.
Mpobnema B TOM, YTO NPOM3BOAMTENBHOCTbL B[] orpaHnyYeHa Pu3ny4eckom CKOPOCTbIO AUCKA.
[MoCKONbKy nepen hkcaumnen 3anncu, GUCK LOJHKEH 3anmcaTb AaHHble Ha APYron OUCK, 3TO
3aHMMaeT BpemMms. Mpeagnonaras gaxe, 4To cpefHee BpeMsa nouncka bynet 9 Mc gns 3anncm Ha
ANCK, Mbl OrpaHNYeHbl NPUMepHO 67 KoMMUTaMK/CceKl, 4TO 04eHb MeaneHHOo. I noKa AUCK 3aHAT
NonNbITKaMn 3anncaTb CEKTOP, OH HE BbINOAHSAET YyTeHue. InnoDB MoxeT nsbexxaTb 4aCTu 3TOro
OrpPaHMYeHns, BbINOJIHASA HEKOTOPbIE 3anncy 0GHOBPEMEHHO, HO BCE )Ke OrpaHnyeHne
cywiecTsyeT. Mbl MOXXeM NpefoTBPAaTUTb 3aNnUCb B KOHLIE KaXKA0W TpaH3aKLMn, 3aCTaBmUB ero
YCTaHOBUTb «aBTOMaTUYeCKY0» CUCTEMY 3aMncK, KOTopas NULIeT NPUMEPHO KaxKayt ceKyHay. B
cnyyae c60s Mbl MOXXeM MOTEPATb AaHHbIE NOCNEeAHEN CEKYHAbI, 4TO Boslee YeM npmemnemo,
eC/n Mbl XOTUM 0obnTbCS 3phekTUBHOCTU. [N 3TOro Mbl Byaem ncnonb3oBaTb CAeayoLWMI
TOKEH KOH(urypauum:

innodb flush log at trx commit = 0

Mo yMON4aHMIO 3TO 3HaYeHNEe YCTAaHOBNEHO B KOH(UIypaumun.

KeyBuffer bonbluero pasmepa

B 3aBucumocTyn oT obuiero obvema onepaTMBHOM NAMATU CUCTEMBI, 3TO O4EHb BaXKHbIW
rnobanbHbI NapaMeTp, KoTopbin yckopseT DELETES n INSERT.

key buffer size = 4M

OTO 3Ha4YeHue Mo yMONYaHUI0 B KOHUrypaLunu.
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Opyrue BaxxHble Oydepbl

B HekoTOpbIX AMCTPMbYTNBaAX eCTb HECKOLKO ByepoB, KOTOPbIE MO YMOAYAHMIO NyCThIE.
i3mMeHeHne 3TUX NapaMeTpoB MOXET AaTb ropa3fo JyyLlyl NPON3BOANTENbHOCTL, YEM MO
YMON4aHM0. Ba)kHo ybeamnTbCs, 4TO 3T MapKepbl CYLLECTBYIOT B KOHDUIYpaLMOHHOM (haiie
MySQL.

query cache size = 64M
query cache limit = 2M
join buffer size = 4M

YnyyweHue napannenusma innodb

ECTb 04AMH NapaMeTp, KOTOPbIA MOXXEeT NOBANATbL Ha MPOM3BOANTENBHOCTL cepBepa MySQL ¢
Pandora. 3ToT napameTp - innodb_thread concurrency. OH nCnonb3yeTcs AN yKa3aHUs Toro,
CKOJIbKO «MapannesibHbIX NOTOKOB» MOXET 3anyckaTb MySQL. HenpasuibHasa HacTporKa 3TOro
napameTpa MOXXeT NPUBECTU K TOMY, 4TO OH byaeT paboTaTb MefJieHHee, YeM MO YMOJIHaHUIO,
no3ToMy 0cobeHHO Ba)kKHO obpallaTb BHMMaHME Ha Hero.

e Bepcma MySQL. B pa3Hbix Bepcmax MySQL 3ToT napaMeTp BefeT cebs 04eHb no-pa3HoMmy.
e KOJIN4eCTBO (haKTMYeCKunx ((hrnsnyecknx) npoLeccopos.

Bbl MOXXeTe npoynTaTh opuLManbHyO AoKyMeHTauumo no MySQL 3aech

PekomeHpyemoe 3Ha4veHune - 3To Koan4ectso CPU (pm3nveckmnx), yMHOXXEHHOE Ha 2, NoC
KOJINYECTBO ANCKOB, Ha KOTOPbIX pacnosoxeH InnoDB. B nocnenHux sepcmax MySQL (> 5.0.21)
3Ha4yeHMe No yMon4aHuo paBHo 8. 3HadyeHne 0 ByaeT 03Ha4YaTb «OTKPbITb Kak MOXKHO 60sibLle
NOTOKOB». [103TOMY, €C/in eCTb COMHEHWS, ero MOXHO NCMO0JIb30BaThb:

innodb thread concurrency = 0

Pa3Hble noau NPOBOAUAN TeCThbl N 0bHapyXunmn npobsiemMbl C NPON3BOANTENBHOCTLIO HA
cepsepax ¢ 6osbWKM KonnyecTBoM usnydecknx CPU, Korga ncnonb3yeTcs o4eHb bonbLioe
KOJIN4eCTBO, C OTHOCUTEJIbHO CTapbiMu Bepcnammn MySQL (ot 2008 rogaa).

dparmeHTaumua MySQL

Kak u filesystems, 6a3bl JaHHbIX TakKXXe CTaHOBATCS )parMeHTUPOBAHHbLIMMK, YTO MPUBOAUT K
CHVXKEHWIO MPOUN3BOANTENBHOCTN BCEN CUCTEMBI. B BLICOKONPOU3BOANTENBbHBLIX CUCTEMAX, TaKNX
Kak Pandora FMS, o4eHb Ba)KHO, 4T0ObI cocTosiHMe B[] He BANSANO Ha NPON3BOANTENBHOCTb
cmcTembl. B neperpy»xeHHbix cncteMax 6asa AaHHbIX MOXKET B KOHEYHOM UTOre BbINTU U3 CTPOS,
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QTOHpMBeﬂeTP(O@MECMCTGMHOMyC6OD.

Xopowas KoHdurypauma MySQL moxeT yckopuTb paboTy Pandora FMS. Ecnn y BaC BO3HUKAN
npobnembl C MPON3BOANTENBHOCTbIO, 3TO, BEPOSATHO, CBA3AHO C HEMPABUILHOWN HAaCTPONKON
MySQL unmn ¢ Kakon-To npobnemon, cea3aHHON C 6a30oM AaHHbIX.

Mposepka cpanna my.cnf

Mbl Ha4HeM ¢ hana my.cnf n ero 6asoson KoHpUrypaumm MySQL. 3ToT ann KoHpurypaumm
3anncaH B , 1 ero MecTOomnoJIOXKEeHNe MOXXHO ONpeaesiuTb C MOMOLLbIO CllefytoLei
KOMaHAbI:

mysqld --help --verbose | more

1ts affiliates

cle [:_ orpo '.'.31' 100 an

s of their
database server.

TIONS]

--no-defaults

KoHturypaums Bawero my.cnf go/mkHa bbiTb Noxoxa Ha 3Ty (4GB RAM 1 ncnonb3oBaHne
cpefHen annapaTHOW KoHdUrypauum). NposepbTe, NPaBUILHO I BBEAEHbI BCE 3TW NapaMeTpbl B
pasgene [mysqld]:

[mysqld]
datadir=/var/lib/mysql
socket=/var/lib/mysql/mysql.sock
user=mysql
character-set-server=utf8
skip-character-set-client-handshake

max_allowed packet = 64M

innodb buffer pool size = 800M
innodb lock wait timeout = 90
innodb file per table

innodb flush log at trx commit = 0
innodb flush method = 0 DIRECT
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innodb log file size = 64M
innodb log buffer size = 16M
innodb io capacity = 100
thread cache size = 8

thread stack = 256K
max_connections = 100

key buffer size=4M

read buffer size=128K
read rnd buffer size=128K
sort buffer size=128K
join buffer size=4M

query cache type 1

query cache size = 64M

query cache min res unit = 2k
query cache limit = 256K

sql _mode=""

[mysqld safe]

log-error=/var/log/mysqld. log
pid-file=/var/run/mysqld/mysqld.pid

Jliobble n3MeHeHUs, KOTopble Bbl BHeceTe B hann my.cnf, noTpebytoT nepesanycka MySQL.
MpoBepbTe KoHel (anna /var/log/mysqld.log, 4Tobbl y3HaTb, HE BO3HUKAN N Kakue-n1mbo
oLwmnobKu.

BoccTaHoBNeHue 0a3 JaHHbIX

OfHa 13 Hanbonee pacnpocTpPaHEHHbIX NPobaemM nNpu nMeHeHUn taina my.cnf - ycTaHoBKa
HOBbIX 3HAYEHWI OJ15 XXYPHANOB TPaH3aKLMA. [03TOMY, €C/in Bbl MOYy4UTE 3TY OLINGKY:

InnoDB: Error: log file ./ib logfile@ is of different size 0 5242880 bytes
InnoDB: than specified in the .cnf file 0 67108864 bytes!

BoccTaHOBMTE NpeablayLLyto KOHDUIYpPaLuio, co3ganTe pe3epBHYo Konuo 6a3bl AaHHbIX 1
BbINOJIHUTE clieayloLLme AeiCTBUS:

1. Mocne co3gaHmsa pe3epBHOM KONUM 0CTaHoBUTE cnyxby MySQL.
systemctl stop mysql

2. MNepengnte B NpenbiayLLyto nanky, rae Haxoaatcs ganabl gaHHbIXx MySQL (datadir) (no
ymondaHuio /var/lib/mysql)

cd /var/lib/
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3. NepemecTuTe Nanky B gpyroe mecto (/var/lib/mysql = /var/lib/mysql_backup)
mv mysql mysql old

4. Co3panTe HoByto nanky (/var/lib/mysql)

mkdir mysql

5. Ha3sHaybTe Bnagenbua nanku

chown -R mysqgl. mysql

6. MHMUnanu3nmpymnTe nanky ¢ gaHHoiMn MySQL

mysql install db --datadir=/var/lib/mysql

7. 3anycTuTe cnyxoby

systemctl start mysql

8. 3anycTuTe KoOH(UrypaTop 1 cnegynte ykasaHusaM MacTepa
mysql secure installation

9. NepecTponTe cBOM 6a3bl AaHHbIX

mysql> create database pandora;

10. Ha3HaybTe pa3pelleHns NpaBusibHbIM MN0b30BaTENNAM

mysql> grant all privileges on pandora.* to pandora@'localhost' identified by
'pandora’;
mysql> grant all privileges on pandora.* to pandora@'l127.0.0.1' identified by
‘pandora’;

11. 3arpy3uTe pe3epBHble KOMUK

mysql> source /path/to/your/backup.sql

MHoro pa3 cuctembl MySQL/Percona HenpaBuJbHO
3arpy>xatT KOHQUrypaumnoHHble napameTpbl anna
my.cnf (06bIYHO MOTOMY, YTO 3TK 3Ha4YeHUs BblIM BBEAEHDI
BHe cekuum [mysqld]).
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[Mocne HacTponku hanna my.cnf n nepesarpyskn cnegyeT NpPoOBepUTb NPaBUILHOCTb
NPUMEHEHMNA 3TUX N3MeHeHUI. [1ns 3Toro mMel BOCNonb3yemcs komaHgon SHOW VARIABLES:

mysql> show variables like 'innodb%';

T L +
| Variable name | Value |
T T R +
| innodb adaptive hash index | ON |
| innodb additional mem pool size | 1048576 |
| innodb autoextend increment | 8 |
| innodb autoinc lock mode | 1 |
| innodb buffer pool size | 8388608 |
| innodb checksums | ON |
| innodb commit concurrency | © |
| innodb concurrency tickets | 500 |
| innodb data file path | ibdatal:10M:autoextend |
| innodb data home dir | |

| innodb doublewrite | ON |
| innodb fast shutdown | 1 |
| innodb file io threads | 4 |
| innodb file per table | OFF |
| innodb flush log at trx commit | 1 |
| innodb flush method | |

| innodb_force recovery | © |
| innodb lock wait timeout | 50 |
| innodb locks unsafe for binlog | OFF |
| innodb log buffer size | 1048576 |
| innodb log file size | 5242880 |
| innodb log files in group | 2 |
| innodb log group home dir | ./ |
| innodb max dirty pages pct | 90 |
| innodb max purge lag | O |
| innodb mirrored log groups | 1 |
| innodb open files | 300 |
| innodb rollback on timeout | OFF |
| innodb stats method | nulls equal |
| innodb stats on metadata | ON |
| innodb support xa | ON |
| innodb sync spin_ loops | 20 |
| innodb table locks | ON |
| innodb thread concurrency | 8 |
| innodb thread sleep delay | 10000 |
| innodb use legacy cardinality algorithm | ON |
o m e e e e e e e e eeeeao o I +

MpoBepka TOro, 4To U30sIMpoBaHHbIe haisibl AaHHbIX ANA Ka)Kaou Tabnuubl asnsiotTcs AKTUBHbIMU

ls -lah /var/lib/mysql/pandora/*.ibd | wc -1

Y Bac goskHo bbiTb 60s1ee 100 hannos (B 3aBUCMMOCTU OT Bepcum Pandora FMS). Kaxxabin «ibd»
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L0JDKEH BbITb (halioM AaHHbIX ANS Kaxaon Tabavubl, ecnv B hanne my.cnf BKIOYeH napameTp
«innodb_file_per_table». Ecan y Bac HET H/ 04HOI0 M3 3TUX hannos «ibd», 3To 03Ha4aeT, 4TO BbI
ncronb3yeTe oANH ana 4S9 XpaHeHUs BCer MHPOPMaL MK, ITO O3HaAYaeT, 4TO PparMeHTaLns
Tabnny asnseTcs obLien Ans oCTanbHbIX Tabanu, YTO MOXKET YKa3blBaTb Ha TO, YTO
NPOM3BOAMTENBHOCTL ByAeT yXyAwWwaTbhCsa C KaXX 40/ Heaene.

Ecnn Bawa 6a3a gaHHbIX paboTaeT nop ynpasneHneM ogHom 6asbl 4aHHbIX, BaM HYXHO byneT
CHa4Yana 3aHoBO C034aTb 6a3y AaHHbLIX NOC/e NPaBUIbHON HAaCTPOMKK harnna my.cnf n
nepesanyctutb MySQL.

MpoBepka parmeHTaL MM KaXkaon Tadbnuubl

Ncnonb3ya MySQL CLI, Bbl LOJIKHbI BbINOJHUTL 3TOT 3aMpoc:

Select ENGINE, TABLE NAME,Round( DATA LENGTH/1024/1024) as data length ,
round (INDEX LENGTH/1024/1024)

as index_length, round(DATA FREE/ 1024/1024) as data free,

(data_ free/(index length+data length))

as frag ratio from information schema.tables where DATA FREE> 0 order by
frag ratio desc;

Bbl 4O/KHbBI BUAETH TObKO Tabauubl ¢ HEKOTOPbIM NHOEKCOM (hparMeHTaunm, Hanpumep:

+-------- B I R L R +---
--------- +

| ENGINE | TABLE NAME | data length | index length | data free |
frag ratio |

R LT T R LR S L +---
--------- +

| InnoDB | tserver export data | 0 | 0 | 5 |
320.0000 |

| InnoDB | tagent module inventory | 0 | 0 | 6 |
25.6000 |

| InnoDB | tagente datos inventory | 4 | 0 | 40 |
9.8842 |

| InnoDB | tsesion extended | 1 | 0 | 4 |
3.3684 |

| InnoDB | tagent access | 2 | 7 | 27 |
2.9845 |

| InnoDB | tpending mail | 2 | 0 | 4 |
2.6392 |

| InnoDB | tagente modulo | 2 | 0 | 4 |
2.1333 |

| InnoDB | tgis data history | 24 | 11 | 67 |
1.9075 |

| InnoDB | tsesion | 2 | 0 | 4 |
1.7778 |
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| InnoDB | tupdate | 3 |
1.1852 |

| InnoDB | tagente datos | 186 |
1.0525 |

| InnoDB | tagente datos string | 15 |
0.9981 |

| InnoDB | tevento | 149 |
0.2183 |

| InnoDB | tagente datos | 2810 |
0.0122 |

| InnoDB | tagente datos string | 317 |
0.0114 |

e R R +
--------- +

62 |
2509 |

122 |

970T 3anpoc byaet paboTaTb ToNbKO Ans Tabnuy ¢ hparmeHTaumen bonee 10%.

OnTuMmnsauns camwkom bonbwnx Tabauy (Hanpumep,
tagente_datos) MOXXeT 3aHATb C/IMLLKOM MHOIO BPEMEHM,
€CJI OHW C/INLWKOM (pparMeHTMPOBaHbl. OTO MOXET
OKa3aTb HEKOTOPOE BJIMSAHNE Ha NPOM3BOACTBEHHbIE
cucTembl. MO03TOMYy Mbl HE PpEKOMEHAYEM ONTUMU3NPOBATL
Takue 6onbluime Tabnanubl, Tak Kak 3TO MOXKET NPMBECTM K
cboto cucTemsbl (Npouecc onTuMmnsaLnm «bnoknpyeT»
Tabnnuy ona ee nepesanncu)

Onsa ontummsaunm Tabnuubl «tagent_module_inventory»:

optimize table tagent module inventory;

MosaBuTCS cnepytouiee cooblieHme:

"Table does not support optimize, doing recreate + analyze instead".

Tenepb, €CAK Bbl CHOBa NpoBepuTe hparmMeHTaumno Tabauu, Bbl yBUANTE, YTO parMeHTauus

ncyesna:

tommm - - B T T I Fommmm e e Fmmmmm e e e m tommmm e e +---
--------- +

| ENGINE | TABLE NAME | data length | index length | data free |
frag ratio |

Hommmm - o oo oo Hommmm e m- +---
--------- +

| InnoDB | tserver export data | 0 | 0 | 5|
320.0000 |

| InnoDB | tagente datos inventory | 4 | 0 | 40 |
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9.8842 |

| InnoDB | tsesion extended | 1 | 0 | 4 |
3.3684 |

| InnoDB | tagent access | 2 | 7 | 27 |
2.9845 |

| InnoDB | tpending mail | 2 | 0 | 4 |
2.6392 |

| InnoDB | tagente modulo | 2 | 0 | 4 |
2.1333 |

| InnoDB | tgis data history | 24 | 11 | 67 |
1.9075 |

| InnoDB | tsesion | 2 | 0 | 4 |
1.7778 |

| InnoDB | tupdate | 3 | 0 | 3 |
1.1852 |

| InnoDB | tagente datos | 186 | 194 | 399 |
1.0525 |

| InnoDB | tagente datos string | 15 | 9 | 24 |
0.9981 |

| InnoDB | tevento | 149 | 62 | 46 |
0.2183 |

| InnoDB | tagente datos | 2810 | 2509 | 65 |
0.0122 |

| InnoDB | tagente datos string | 317 | 122 | 5 |
0.0114 |

o - L Fomm e LT o m - +---
--------- +

YT06bI BLINONHUTL 3Ty ONTUMKN3aLNIO, Heobxo4MMOo MMETb
Heobxognmoe MPOCTPaHCTBO Ha XXECTKOM ANCKe OnA
BbIMOJIHEHNA onepaunn. B npoTUBHOM CJiyyae
0T06pa3VITCFI ownbka, un onepaunsa He 6yueT BbIMOJIHEHA.

3arpyska cucreMbl

3T0 0bWwuin Noaxon, HO Mbl AO/KHbI ObITh YBEPEHBI, 4TO CUCTEMA BBOAA-BbIBOAA HE ABNAETCA
Y3KUM MeCTOM (Anckun). Bam HyxHO ByaeT BbINOAHUTL KOMaHAy «vmstat» ans cbopa
NHopMaumn o0 cucTeMe:

vmstat 1 10

Tenepb Mbl NOCMOTPUM Ha nocnenHuin ctonbey (CPU WA), 3HavyeHune Bbiwe 10 byaeT o3HavaTh,
4TO Ball AWNCK BBOAA-BbIBOAA UMeeT NpobniemMbl, KOTopble HE0bX0ANMO YyCTPaHUTL. Hannyue
HeKoTopbIX 3HavyeHun CPU US sBnseTcs HopManbHbIM, HO CPU SY He goskeH 6biTb Bbiwe 10-15. B
HOpMaJsibHbIX ycsi0BUAX SWAP yes/so floJhKeH uMeTb 3HadeHue 0, eCnn HeT, 3TO 03HaYaeT, YTo
Balla cuctema ncnonb3yet SWAP-naMaTh, YTO CHUXKAET NPOU3BOANTENLHOCTL. BaM Heobxoammo
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yBenn4nTb NamaTb RAM nnn ymeHblWnTb NamaTb RAM, UCMONb3yeMylo B BalLUX NPUJIOKEHUAX
(noTokm Pandora FMS, 6ydepbl MySQL 1 T.4.).

Mbl NOKa)keM BaM npumep BbiBOAA <<HOpMaJ'IbHOI7I>> CNCTEMBI:

O ON
[cloNoNo
B
(@)

N
B
o

(RS SR
[cNoNoNO)
I
o))

N
N
(00]

0 0 46248

=
(<

46248
46248
0 0 46248

S
S

0 0 46248

46248
46248
46248
46248

[clNoNoNo]

free
78664
78656

78904
79028
79028
79028

79028
78904
78904
78904

78904
78904
78904
78904
78904
78904
78904
79028

79028
79028

memory

buff
154644
154644

154648
154648
1546438
154648

154648
154660
154660
154660

154660
154660
154724
154724
154724
154724
154740
154756

154760
154768

PaspeneHue Tabnuuy MySQL

cache
576800
576808

576740
576736
576736
576736

576736
576660
576680
576680

576680
576680
576616
576616
576616
576616
576608
576544

576568
576564

ol oNoNo]

[cNcNoNO)

[cNocNoNo)

ol oNoNo]

184
616
20

3852
188
88
16

192
76
20

3192
192
56
20

728
363
35
28

141
642
190

35

26
27
608
236
38
31
187
632

255
33

2484
979
37
22

303
2354
634
40

21
27
2214
771
38
21
322
2087

927
44

52
16

o &

100 ©

44 0
84 0
100 0

100 ©

% 3
42 0
79 0
100 ©

YT106bI MCM0b30BaTh pasaeneHne Tabany MySQL, Heo6Xx04MMO TakXKe UCM0JIb30BaTb CUCTEMY
«HECKOJIbKMX TabIM4YHbIX MPOCTPaHCTB», OnncaHHyIo Boilwe (innodb file per table).

MySQL 5.1 nopgpepxuBaeT pasfeneHve Tabauu, KoTopoe N03BONSET pacnpefensiTb O4eHb
bonbine Tabnnubl Ha 6onee Menkne hparMeHTbl, HaNpUMep, fornyeckme nogpasaens. (4ns
nony4yenmsa 6onee noapobHom nHopmaunm obpaTmtech K pykoBoacTsy no MySQL:

)

Ecnun B 6a3e paHHbIX Pandora FMS xpaHsaTca 6onblune 06beMbl AaHHbBIX U BaM KaXKeTCs, Y4TO
MHOrune onepawmm KOHCOAN, OTHOCALLMECS K 3TUM AaHHbIM (HanpuMep, NOCTpoeHne rpaduka),

(ol o]

(o}

(o}
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BbIMONHAKOTCA OOBOJIbHO MeO/IEHHO, MOBbLICLTE MPON3BOANTENIBHOCTL C NMOMOLLLIO pa36I/IEHVIFI

Tabnwny,

CHavasia nposepbTe, 4TO B KaTanore /var/lib/mysql/pandora_history/*.ibd ecTb MHOro annos (no
04HOMY Ha Tabnuuy), ecnun HeT, To BaM NpuaeTca caenatb Aamn 6a3bl AaHHbLIX, UBMEHUTL

KOHurypaumio anna my.cnf, nepesanyctnte MySQL, yaanuTb TekyLyto 6asy faHHbIX U 3aHOBO
co3faTb ee 13 gamna.

YbenmsLlumnck, 4To hyHKUMA innodb_file_per table BknioyeHa, pa3fenmm aBe 0CHOBHble 6a3bl
JaHHbIX Ha pa3Hble pa3aenbl. ITO NpuMep pasgeneHns ona scero 2015 roga Ha AaHHbIA MOMEHT
n ans éyayLlmnx Mecsiues.

N9 BbINOJIHEHMA 3TON onepaunn NnoTpebyeTcs AOCTAaTOYHO MEeCTa Ha ANCKe. Bbl AOIKHbI
NpoBepUTb, HAaCKONbKO Benuk «tagente datos.ibd». Ecan, Hanpumep, oH 3aHumaeT 10 I'6, To Ang
Ha4vana paboTbl Bam noTpebyetca 15 '6 ceobogHoro mecTa.

dTa onepauuns MOXET 3aHATb MHOI0 BPEMEHMN, B 3aBUCMMOCTM OT pa3Mepa Tabnnubl. Hanpumep,
4yT0bbl pa3aennTb Tabnuuy ¢ AaHHbIMKU NpuMepHo 7500 moaynen 3a 100 aHen (6onee 50 000 000
CTPOK), noTpebyeTcs nonTopa Yaca.

YT106bI 3aNyCTUTb NpoLecc, HeobXoAMMO BbIMOAHUTL Cnegyowmin 3anpoc B MySQL CLI:

ALTER TABLE tagente datos PARTITION BY RANGE (utimestamp) (

PARTITION
PARTITION
PARTITION
PARTITION
PARTITION
PARTITION
PARTITION
PARTITION
PARTITION
PARTITION
PARTITION
PARTITION
PARTITION

);

Enel5
Feb15
Marl5
Aprl5
May1l5
Junl5
Julls
Agol5
Sep1l5
Octl5
Nov15
Decl5

VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES

LESS
LESS
LESS
LESS
LESS
LESS
LESS
LESS
LESS
LESS
LESS
LESS

THAN
THAN
THAN
THAN
THAN
THAN
THAN
THAN
THAN
THAN
THAN
THAN

(UNIX TIMESTAMP('2015-01-01
(UNIX TIMESTAMP('2015-02-01
(UNIX TIMESTAMP('2015-03-01
(UNIX TIMESTAMP('2015-04-01
(UNIX TIMESTAMP('2015-05-01
(UNIX TIMESTAMP('2015-06-01
(UNIX TIMESTAMP('2015-07-01
(UNIX TIMESTAMP('2015-08-01
(UNIX TIMESTAMP('2015-09-01
(UNIX TIMESTAMP('2015-10-01
(UNIX TIMESTAMP('2015-11-01
(UNIX TIMESTAMP('2015-12-01

pActual VALUES LESS THAN (MAXVALUE)

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:

3aTeM KaXablil MecsiL, Heobxoanmo byAeT BbINOAHATL CAeAyoLLMiA 3aMpoc 4S9 peopraHn3aLmm

cerMeHTnpoBaHNA:

ALTER TABLE tagente datos REORGANIZE PARTITION pActual INTO (

PARTITION Febl6 VALUES LESS THAN (UNIX TIMESTAMP('2016-02-01 00:00:00')),
PARTITION pActual VALUES LESS THAN MAXVALUE);

N3meHnTe «PeBl6» Ha MecsL, B KOTOPOM Bbl HAXOAUTECH.
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MOMHUTE, 4TO 3Ta onepaLns MOXET 3aHSATb HECKOJIbKO YacoB, B 3aBUCMMOCTU OT pa3mepa
Tabanubl «tagente_datos». Bbl MOXXeTe NPOBEPUTb NPOLECC, MPOCMOTPEB pa3Mep aitsios
CEerMeHTUPOBaHUS, 3amnyCTUB:

[root@firefly pandora historyl# ls -lah | grep "#sql"

-rw-rw---- 1 mysql mysql 424M dic 23 05:58 #sql-76b4 3f7c#P#Agol5.1ibd
-rw-rw---- 1 mysql mysql 420M dic 23 05:51 #sql-76b4 3f7c#P#Aprl5.ibd
-rw-rw---- 1 mysql mysql 128K dic 23 05:40 #sql-76b4 3f7c#P#Decl5.1ibd
-rw-rw---- 1 mysql mysql 840M dic 23 05:44 #sql-76b4 3f7c#P#Enel5.ibd
-rw-rw---- 1 mysql mysql 440M dic 23 05:47 #sql-76b4 3f7c#P#Febl5.1ibd
-rw-rw---- 1 mysql mysql 10M dic 23 05:42 #sql-76b4 3f7c#P#Janl6.ibd
-rw-rw---- 1 mysql mysql 404M dic 23 05:56 #sql-76b4 3f7c#P#Jull5.ibd
-rw-rw---- 1 mysql mysql 436M dic 23 05:54 #sql-76b4 3f7c#P#Junl5.ibd
-rw-rw---- 1 mysql mysql 400M dic 23 05:49 #sql-76b4 3f7c#P#Marl5.ibd
-rw-rw---- 1 mysql mysql 408M dic 23 05:52 #sql-76b4 3f7c#P#Mayl5.1ibd
-rw-rw---- 1 mysql mysql 72M dic 23 06:03 #sql-76b4 3f7c#P#Nov15.1ibd
-rw-rw---- 1 mysql mysql 404M dic 23 06:03 #sql-76b4 3f7c#P#0ctl5.1ibd
-rw-rw---- 1 mysql mysql 416M dic 23 06:00 #sql-76b4 3f7c#P#Sepl5.ibd

PekoHcTpyKuusa b

YacTuuHasa peKoHCTPYKLHUSA

CncTtema ynpasneHns basamu gaHHbix MySQL, kKak n gpyrue SQL-aBmxkun, Takue kak Oracle
&trade, co BpeMeHeM gerpaaupyeT u3-3a pparMeHTaumn gaHHbIX, BbI3BAHHOW MOCTOSHHbLIM
yOoaneHnem n BcTaBkom B bonblume Tabnnubl. B 6bonbwimnx cpepgax ¢ 60abwnM 06beMOM AaHHbIX
CYLLEeCTBYET 04eHb NPOCTOM CNOCOb NOBLICUTL NPOU3BOAUTENLHOCTb U NPEAOTBPATUTb CHUXKEHNE
NPON3BOANTENIBHOCTU: NEPUOLUNYECKUN NepecTpanBaTh Dasy AaHHbIX.

Insi 3Toro Heobxo4MMO 3aMIaHNPOBATL OTKOYEHME CNY)KObl, KOTOPOE MOXET AJIMTLCA NpuM. 1
Y,

Mpwn ocTaHoBKe cnyxbbl Heobxoanmo octaHoBUTbL WEB-kKoHCob Pandora FMS v cepsep (byabTe
OCTOPOXXHbI, OCTaBbTe cepsep Tentacle npogomKaTb NOyYaTb AaHHbIE, U OHM OyayT
0bpaboTaHbl, Kak TOJIbKO CepBep CHOBa HayHeT paboTaTb).

[Mocne oCTaHOBKM Mbl feniaemM gamn 6a3sbl gaHHbIX (Export).

mysqldump -u root -p pandora3> /tmp/pandora3.sql
Enter password:

Mbl yaansem 6a3y faHHbIX:

> mysql -u root -p
Enter password:
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mysql> drop database pandora3;
Query OK, 87 rows affected (1 min 34.37 sec)

Mbl co3gaem 6a3y AaHHbIX U UMNOPTUPYEM NpenblAyLLMA SKCHOPT:

mysql> create database pandora3;
Query OK, 1 row affected (0.01 sec)
mysql> use pandora3;

mysql> source /tmp/pandora3.sql

3TO MOXET 3aHATb HECKO/IbKO MUHYT, B 3aBUCUMOCTW OT TOr0, HAaCKOJIbKO BeIKa CUCTEMa U 0T
MOLLHOCTYK obopynoBaHus, ansa cuctemol ¢ 1500 areHTamu n npumepHo 100 000 moaynen. IToT
npoLecc MOXXHO aBTOMAaTU3NPOBaTb, HO M3-3a €ro Ae/IMKaTHOro XxapakTepa ny4yLle BCero
BbIMOJIHATb €ro BPY4HYIO.

ObLwan peKoOHCTPYKLUUA

3Ta rfaBa KacaeTcs TosbkKo 6a3 aaHHbIX Innodb. Pandora FMS nocTpoeHa Ha 6a3e gaHHbIX
Innodb.

K coxxaneHuto, MySQL co BpeMeHeM AerpaanpyeT, 4TO BAMSET Ha 00Uy NPOn3BOANTEIbHOCTb
CUCTeMbl. HeT gpyroro peweHuns, KpOMe Kak NepecTponTb BCe cxeMbl 6a3bl AaHHbIX C HYNS,
nepecTponTb ABOMYHbIA DA faHHbIX, KOTopblin MySQL ncnonb3yeTt ossa XpaHeHUs BCEN
NHopMaLmn, n annbl, NCNOJb3yeMble N8 NepeCcTPONKN TpaH3aKLNN.

Ecnm mMbl nocmMoTpuM Ha KaTanor /var/lib/mysqgl, To yBuanm, 4To TaM eCcTb TpU pania, KoTopble
BCerga Ha3blBalOTCA OAMHAKOBO M SIBASIOTCH, B 3aBUCUMOCTM OT TSXKECTU Cyy4as, orpoMHbIMn. B
3TOM CJlyyae, npumep:

-rw-rw---- 1 mysql mysql 4.8G 2012-01-12 14:00 ibdatal
-rw-rw---- 1 mysql mysql 5.0M 2012-01-12 14:00 ib logfile@
-rw-rw---- 1 mysql mysql 5.0M 2012-01-12 14:00 ib logfilel

®ann ibdatal - 3To hann, B KOTOPOM XpaHATCS BCe AaHHble Innodb cuctemsl. B o4eHb
(bparMeHTUPOBAHHOW CUCTEME, KOTOPas A0JIroe BpeMs He nogseprasiacb «peMannuHry» nin
«repeyCcTaHOBKe», 3Ta cucTeMa byneTt 60nblon n HeadhheKTnBHON. MNMapameTp
innodb _file per table, pacCMOTpeHHbIN BbILLE, PperynpyeT HEKOTOpble N3 3TUX OEeNCTBUN.

AHanornyHo, Kaxaas 6a3a gaHHbIX UMeeT BHYTpK KaTanora /var/lib/mysql katanor,
onpeaensoLnin ee CTpyKTypy. OHM TakKe A0/KHbI ObITb YAaNeHbI.

Mpouenypa npocTa:

1. CbpocbTe (c nomoLlbio mysgldump) Bce CXEMbI Ha AUCK:
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mysqldump -u root -p -A> all.sql

OcTtaHoBka MySQL.

Ypanute kaTtanoru ibdatal, ib_logfile0, ib_logfilel n 6a3bl gaHHbIX INnnoDB
BoccTtaHoBneHne MySQL.

CHoBa co3panTe 6a3y gaHHbIX pandora (create database pandora;)
MmnopT thanna pesepsHon konuu (all.sql)

e whe

mysql -u root -p
mysql> source all.sql;

Tenepb cuctema goskHa paboTaTb 3aMeTHO BbICTpee.

JNonosiHuTeNbHbIe UHAEKChI

B HEKOTOPbIX CUTYaLUSX MOXHO ONTUMU3NPOBAThL NPOU3BOAUTENBHOCTL MySQL 3a cyeT
CUCTEMHbIX PeCypCoB.

3TOT UHAEKC CNYXXUT NS ONTUMU3ALIMM CKOPOCTW MOJTyYeHUs TpaUKoB LIEHOWN yBENNYEHUS
NCMO/Ib30BaHNS ANCKA U HEDOMBLLIOIO CHUKEHUSI NMPON3BOAUTENLHOCTYN YA eHUS/BCTABKM B
Tabnmuax faHHbIX:

ALTER TABLE “pandora’ . tagente datos’ ADD INDEX "id agente modulo utimestamp’
( "id agente modulo” , “utimestamp™ );

B HacTosLee BpeMs B CaMbIX TsXenbiX Tabnuuax Pandora
FMS B MySQL 3Ta onTuMmn3aumsa NpoxoauT rno yMOJIHaHMIO.
Mepen onTMnsaumen Tabnumy MySQL pekomeHpyeTca
0bpaTnTbCA K CneunanncTam

MepnneHHble 3anpochbl

B HEKOTOpPbLIX CUCTEMAX, B 3aBUCMMOCTM OT TUMa UHGOPMALINK, Mbl MOXKEM CTOJIKHYTbCS C
HEKOTOPbIMN «MeAIEHHbIMMN 3aMpocaMmn», KOTOpble YXyALWalT paboTy cucTtembl. Mbl MOXeEM
BKJIOYNTb NPOTOKOJIMPOBAHME TaKMX 3aMpoCcoB Ha KOPOTKWI Nepunos BPEMEHN (MOCKObKY 3TO
BPEOUT NPON3BOANTENILHOCTU CUCTEMbI) 4S9 N3YYEHUS 3aNPOCOB, YTOObI NOMbITATLCA
ONTUMN3MPOBATb Tabanubl C MHAEKCAMKN. YTOObI aKTMBMPOBATbL 3Ty CUCTEMY, CAeNaNTe
cnepytoulee:

OTpepakTupynTe hann my.cnf u nobaBbTe cnegyoLine CTPOKK:
slow query log=1

long query time=2
slow query log file=/var/log/mysql slow.log
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NS TOro 4To6bl MMETb BO3MOXKHOCTb UCMO0JIb30BaTh €ro:

touch /var/log/mysql slow.log
chown mysql:mysql /var/log/mysql slow.log
chmod 640 /var/log/mysql slow.log

Mepe3anycTute mysql.

OnTUMM3aLUMA KOHKPETHbIX Tabnuy,

Apyrum MeHee «pagnkanbHbIM» pelleHnem ans obnervyeHns npobnemsl parMeHTaUnn SBASETCA
NCNONb30BaHMe MHCTpYMeHTa MYSQL OPTIMIZE ans onTuMm3aunmn onpeaeneHHbix Tabnny
Pandora FMS. YT06bl coenaTb 3TO HENOCPeACTBEHHO M3 MySQL, BbiNoOAHMTE

OPTIMIZE table tagente datos;
OPTIMIZE table tagente;

OPTIMIZE table tagente datos string;
OPTIMIZE table tagent access;
OPTIMIZE table tagente modulo;
OPTIMIZE table tagente estado;

ITO yNyylaeT NPOM3BOANTENLHOCTL U He TpebyeT 3anycka 6onee 04HOr0O pasa B HeAesto, 1
MOXET BbINoHATLCA «WHILE HOT» BO BpeMsi paboTbl CMCTEMbI. B 04eHb 6osbLinx cncteMax
OPTIMIZE moxeT «3abnoKnpoBaTbCsa» 1 He BbiTb aIbTEPHATUBOWN, 415 3TOr0 Jyylle NepecTponTb
6a3y AaHHbIX.

[Mocne BbINONHEHNSA 3TUX onepauvm pekoMeHOyeTCa BbIMOJIHUTD:
FLUSH TABLES;

3 pykoBoacTea MySQL:

For InnoDB tables, OPTIMIZE TABLE is mapped to ALTER TABLE, which rebuilds the table to update
index statistics and free unused space in the clustered index.

(Onsa Tabnuy Tuna InnoDB, OPTIMIZE TABLE npunuceiBaetcs ALTER TABLE, koTopas
nepecTpameaeT Tabnamuy ond 06HOBAEHUA CTaTUCTUKN UHAEKCA M HEUCMOJIb3YyeMOro cBobogHoro
NPOCTPaHCTBa B CrpynnmMpoBaHHOM UHOEKCE.)

B ycTaHOBKax HaynHas ¢ Bepcum 7.0 OUM715 no
YMOJI4aHUIO MPUMEHSAETCA cnefyrolas KoHpurypaumsa

MpuMeyaHue: Ecnm Bawa yctaHoBka Pandora FMS 6bisia BeinosiHeHa fo Bepcun 7.0 OUM 715, mbl
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PEKOMEHYEM BaM BHECTM C/iedytoLine n3mMeHeHns B Bally 6a3bl AaHHbIX (OCHOBHYIO U
NCTOPUYECKYIO):

alter table tagente datos add index (id agente modulo,utimestamp);

370 pencrtene fnobasnt nHaekc B Tabnuuy tagent data, 4To NO3BOAUT 3anpocam, NCMONb3YIOLLNM
CUCTEMY OTYETHOCTHU, 3aMpocC UK MOAYb AaHHbIX WK MONb30BaTENbCKUA rpadurK, BO3BpaLLaTh
pe3ynbTaTbl 3@ 3HAYMTEJIbHO MEHbLLIEE BpeMSA, YEM paHbLLe.

CneuumanbHble TOKeHbl MySQL

CyLLeCTBYIOT HEKOTOPbIE OY4EHb «CMeLnanbHble» TOKeHbl MySQL, KOTOPbIE MOTYT MOMOYb UK
nomewaTb NMPON3BOANTENbHOCTN:

# Set to 0 in mysql 5.1.12 or higher
innodb thread concurrency = 20

3ToT napameTp (innodb_thread concurrency) B Bepcun 5.1.12 v Bbiwe, ecnim oH paseH 0,
O3Ha4YaeT OTCYTCTBME OrpaHMYeHUs Ha NnapasnenbHOCTb, B BEPCUAX HUXKE, eCNN OH paBeH 20 nan
bonee, OH 03Ha4YaeT TO XKe CaMoe: OTCYTCTBME OrpaHMYeHNsa Ha napasienbHOCTb.

innodb flush method = 0 DIRECT
3TOT NnapaMeTp BAUSET Ha cnocob 3annucn Ha AuCK.
innodb lock wait timeout = 90

He naet MySQL «ynacTb» (MySQL has gone away) 1 0CTaHOBUTbLCS npu 0bbi4HOM cboe paboThbl.
Ecnn ocTtaHoBKa npeBbiwaeT 90 cekyHA, 3T0 6onblwas npobnema.

Ccbinku

Ccbliku:

MySQL Percona XTraDB

Percona - 370 yny4yweHHasa sepcns MySQL, ocobeHHO B 0THOLWEHMM MacwTabnpyemocTn. OHa
Nno3BONAET JlyyLle UCMoJib30BaTb MHOMOMPOLLECCOPHbIE CUCTEMbBI 1 YCKOPSAET AOCTYN K AUCKaM.
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Y106kl HacTponTb MySQL percona, BOCMO/Ib3YNTECh 3TUM OT/INYHBLIM OHANH-MaCTEPOM, KOTOPbIN
creHepupyeT cann /etc/my.cnf.

OnpepneneHue pasmepos Pandora FMS gns BbICOKOW NPOU3BOAUTESNILHOCTHU

B 3TOM pa3sgene onncaHbl pa3nnmyHble MeToabl KOHpUrypmupoBaHusa Pandora FMS B cpege ¢
BbICOKOM MPOMNYCKHOM CNOCOBHOCTLI0. B HEM Tak)Xe onMncaHbl pa3inyHble UHCTPYMEHTLI 4N
TEeCTUPOBAHUA Harpy3Ku, NosesHble AN HACTPONKN Cpelbl Ha MaKCMMalbHO BO3MOXHYO
BblYUCANTESIbHYIO MOLLHOCTb.

Pandora FMS 6bina HacTpoeHa ANna Nogaep>XKu Harpy3ku okono 2500 areHToB B cuctemax, rae
6a3a faHHbIX, KOHCOJb 1 CEPBEP HAaX0AATCA Ha OAHON MalLMHe. PekoMeHOyeMoe YMCo
cocTasnsfeT 0Ko0 2500 areHTOB Ha CUCTEMY, HO 3Ta Ludpa CUIbHO BapbMpyeTCa B 3aBUCUMOCTU
OT TOro, ABASAOTCA M OHU XML-areHTamu, bonee yaaneHHbIMU MOLYSAMU, C BbICOKMMU NN
HU3KMMW MHTEepBanaMu, ¢ 6ONbWINMU UAN MaNIEHbKUMK CUCTEMAMWN NaMATK, BCE 3TO CUIIbHO
N3MEeHSAeT KOJIMYEeCTBO areHToB, KOTOPbIMU CUCTEMa MOXeT 3(h(heKTUBHO ynpasnsaTb. B xone
nabopaTopHbIX ncnbiTaHni 10 000 areHTOB BbINKM YCNELWHO 3anyLLeHbl Ha 04HOM cepBepe C
6a30BbIM, HO BbICOKO ONTUMU3NPOBAHHLIM 060PYAOBaAHMNEM.

Mpumep KoHUrypauumu cepeepa ¢ BbICOKOW NPONYCKHOW CNOCOBHOCTLIO

Mpennonoxum, 41o MawmHa CentOS ¢ 16 'b onepaTuBHOM NaMATU K 8 NpoLLeccopamn, KOTOPYHO
Mbl XOTUM ONTUMU3NPOBATb A9 MaKCMMaibHON NPOMNYyCKHON CNOCOBHOCTM cepBepa AaHHbIX
(XML).

my.cnf

(Moka3aHbl TONIbKO Haubosiee 3Ha4YMMble NapaMeTpbl)

[mysqld]

datadir=/var/lib/mysql

socket=/var/lib/mysql/mysql.sock

user=mysql

character-set-server=utf8

skip-character-set-client-handshake

# Disabling symbolic-links is recommended to prevent assorted security risks
symbolic-1inks=0

# Mysqgl optimizations for Pandora FMS

# Please check the documentation in http://pandorafms.com for better results
max_allowed packet = 64M

innodb buffer pool size = 800M

innodb lock wait timeout = 90

innodb file per table
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innodb flush log at trx commit = 0
innodb flush method = 0 DIRECT
innodb log file size = 64M
innodb log buffer size = 16M
innodb io capacity = 100
thread cache size = 8

thread stack = 256K
max_connections = 100

wait timeout = 900

key buffer size=4M

read buffer size=128K

read rnd buffer size=128K

sort buffer size=128K

join buffer size=4M

query cache type =1

query cache size = 64M

query cache min res unit = 2k
query cache limit = 256K
sql_mode=""

[mysqld safe]
log-error=/var/log/mysqld. log
pid-file=/var/run/mysqld/mysqld.pid

I o]

pandora_server.conf

(OTO6paxaloTCs TONIbKO BaXXKHbIE MapaMeTpbl)

verbose 3
server_threshold 5
dataserver threads 1
max queue files 5000

CnenyeT nMeTb B BUAY:

e Yncno verbose 0THOCUTCA K KOMYECTBY MHOPMaL MK, 3arMMCbiBAaEMO B XXYPHasbl, U
pekoMeHayeTcs He npeBbiwaTh 10. Yem 60sbLue 3TO 4MC0, TEM HMXKe ByaeT Npon3BoaNTENbHOCTb
Pandora FMS n3-3a 6onbworo o6bema nHopMaunm, KOTopyto HeobX0AMMO 3anNnCbiBaTb B XKYpPHasbl.

e O4yeHb 60/bLLIOE KONNYECTBO NOTOKOB (45) MPMHOCUT NONAb3Yy TONBKO NMpoueccaM C ASINTENbHbIM
0XWpaHneM BBOOA-BbIBOLA, TAKUM Kak CeTb WKW CepBep NaarnHoB, B CJly4ae C faTacepBepoM,
KOTOpbIV BCe BpeMs obpabaTbiBaeT AaHHbLIE, 3TO MOXET AaXXe CHU3UTb NPOU3BOANTENBHOCTL, BOT
noyemy Mbl UCNoJb3yeM 5. Ha cuctemMax ¢ megsieHHon bl Mbl MCNonb3yeM ele MeHbLle MOTOKOB),
nonpobynTe pa3nnyHbie KoMbuHaumm ot 1 oo 10. B chyyae oNnTUMMU3aLUmM CUCTEMbI A1 CETEBOIO
cepsepa 310 4yncno byaet ropasno 6onbuwe - ot 10 go 30.

e [Tpn BbICOKOM nopore cepsepa (15) Bl cTpanaeT MeHblLUe, a yBen4yeHne MakCMMaabHOro
Konu4yectBa obpabaTbiBaeMbiX haloB 03HAYaET, YTO KaXKAbI pa3, KOraa cepBep «uweT danbl»,
OH 3anosiHgeT bygepbl. 9TK ABa 3/IeMeHTa KOHUIypaLum TeCHO CBSA3aHbl Mexxay cobon. B cnydae
onTUMMU3aLIMM CETEBOr0 CepBepa LienecoobpasHo CHM3MTb NOpor cepsepa A0 5 uan 10

e HekoTopble NapameTpbl KOHGOUrypaLum MOryT BAMATL Ha Npon3BoaAnTeNbHOCTL Pandora FMS,
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Hanpumep, NapameTp agent access (HaCTPanBaeTCs U3 KOHCOJN).

MHcTpyMeHTbl aHanu3sa Mol HocTu (Capacity)

Pandora FMS nmeeT HeCKOJIbKO MHCTPYMEHTOB, KOTOPbIE MOMOryT BaM NpasWuJibHO ONpesenTb
pa3mepbl Bawero obopyaoBaHns U nporpaMMHoro obecneyveHns oia Toro obbema gaHHbIX,
KOTOpPbIN Bbl 0XXMgaeTe nony4ynTb. O4ANH U3 HAX UCMNOJSIb3YeTCa AN «aTaku» HenocpencTBEHHO Ha
6a3y AaHHbIX C PUKTUBHLIMU faHHbIMK (dbstress), a apyron reHepupyeT pUKTUBHbIE XML-thanbl
(xml_stress).

Pandora FMS XML Stress

9T0 HebObLLIOW CKPUNT, KOTOPLIN reHepupyeT anbl faHHbIX XML, nogobHble TeM, KOTopble
OTNpaBAAlT areHTbl Pandora FMS. OH HaxoauTcs B
/usr/share/pandora_server/util/pandora_xml_stress.pl

CueHapumn CYUTBLIBAKOT UMEHa areHTOB 13 TEKCTOBOr0 panna 1 reHepupyroT hansbl aHHbIX XML
LN KaXX[0ro areHTa B COOTBETCTBUM C (PasioM KOHUIrypaumnm, raoe Moy onpefesieHbl Kak
LWabnoHbI.

MOD,yJ'IVI 3aMNoSIHAKTCA AaHHBIMA B CJ'Iy‘-IaVIHOM nopsanke. Mo>XHO 3a4aTb Ha4YasibHOE 3HaYeHMe U
BEPOATHOCTb N3MEHEHUA NaHHbIX MOLOY 4.

3anycTuTe cueHapuin cnegyowmm obpasom:
./pandora xml stress.pl <configuration file>
Mpumep KoHpUrypauum danna:

# Maximum number of threads, by default 10.
max_threads 10

# File containing a list of agent names (one per line).
agent file agent names.txt

# Directory where XML data files will be placed, by default /tmp.
temporal /var/spool/pandora/data in

# Pandora FMS XML Stress log file, logs to stdout by default.
log file pandora xml stress.log

# XML version, by default 1.0.
xml version 1.0

# XML encoding, by default IS0-8859-1.
encoding IS0-8859-1
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# Operating system (shared by all agents), by default Linux.
0s_name Linux

# Operating system version (shared by all agents), by default 2.6.
0s version 2.6

# Agent interval, by default 300.
agent interval 300

# Data file generation start date, by default now.
time from 2009-06-01 00:00:00

# Data file generation end date, by default now.
time to 2009-06-05 00:00:00

# Delay after generating the first data file for each agent to avoid
# race conditions when auto-creating the agent, by default 2.
startup_delay 2

# Address of the Tentacle server where XML files will be sent (optional).
# server ip 192.168.50.1

# Port of the Tentacle server, by default 41121.
# server port 41121

# Module definitions. Similar to pandora agent.conf.

module begin

module name Module 1

module type generic data

module description A long description.

module max 100

module min 10

module exec type=RANDOM;variation=60;min=20;max=80
module end

module begin

module name Module 2

module type generic data

module description A long description.

module max 80

module min 20

module exec type=SCATTER;prob=1;avg=40;min=0;max=80
module end

module begin

module name Module 3

module type generic data

module description A long description.

module max 80

module min 20

module exec type=CURVE;min=20;max=80;time wave length=3600;time offset=0
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module end

module begin

module name Module 4

module type generic data string

module description A long description.

module _max 100

module min 10

module exec type=RANDOM;variation=60;min=20;max=80
module end

module begin

module name Module 5

module type generic proc

module descripcion Module 3 description.
# Initial data.

module data 1

module end

OTnpaBka 1 NoJly4eHne JIoKabHbIX HACTPOEK areHTa

YcTaHoBKMB B BaweM «pandora_xml_stress.conf» 3Ha4eHne KOHpUrypawumm
«get_and_send agent conf» paBHbIM 1, Bbl MOXeTe 3aCTaBUTb areHTOB TEeCTUPOBAHUSA Harpy3Ku
paboTaTb Kak 00bl4HbIE areHTbl, MOCKOJIbKY OHW OTMPaBASAIOT CBOWN (has KoHpurypaumm n md5s. A
n3 Pandora Console Enterprise Bbl MOXeTe U3MEHUTb YOaJIeHHYI0 KOH(Urypauuo Tak, 41obbl npu
nociefyowmnx BeinonHeHNAx pandora_xml_stress ncnosb3oBanack Nonb3oBaTesibCKas
KoH(purypaumsa us Pandora Console Enterprise, a He Yepe3s onpegeneHue
«pandora_xml_stress.conf»

Kpome Toro, Bbl MOXXeTe HaCTPOUTb, FAe NI0KaJlbHO COXPaHSATb conf BalUMX TECTOBbIX areHTOB C
NMOMOLLbIO KOH(UIYpaLUNoHHOro Mapkepa «directory confs» B (hannie «pandora_xml_stress.conf».

KoH(UrypaumnoHHbIn gann

e max_threads: Kosin4ecTBO NOTOKOB, Ha KOTOPbLIX BbIMOJHAETCA CKPUNT, 3TO YJlyyLlaeT BBOA/BbIBOL.

e agent file: MyTb K hanny Co CNNCKOM UMEH, pa3feeHHbIX HOBOW CTPOKOM

e temporal: MyTb K KaTanory, B KOTOPOM ByAyT co3AaHbl (YUKTUBHbIE (halbl JaHHbIX XML.

e |log file: MyTb K thanny XXypHana, B KOTOPOM CKpUNT ByaeT coobLiaTte 0 CBOEM BbIMOJIHEHUN.

e xml_version: Bepcus panna gaHHelx XML (no ymonyaxuio 1.0).

e encoding Koauposka pannos gaHHbix XML (no ymonyaHuio 1ISO-8859-1).

e 0S_name: /iIMs onepauMoHHON CUCTEMbI (PUKTUBHBIX areHToB (Mo yMon4aHuio Linux).

e 0s_version: Bepcus onepauMoHHON CUCTEMbI (OUKTUBHBIX areHTOoB (N0 yMon4yaHuio 2.6).

e agent interval: UIHTepBan Mexay MUKTUBHBLIMU areHTammn B cekyHaax (no ymondanuio 300).

e time_from: Ha4anbHasa gata ons cosgaHna GUKTUBHBLIX hannoB gaHHbIX XML, B hopmaTte «YYYY-
MONTH-MONTH-DATE-HOUR:MIN:SEC»

e time_to: KoHe4Hasa gaTa co3faHusa PUKTUBHBLIX (hannos faHHbIX XML, B hopmaTe «YYYY-MONTH-
MONTH-DATE-HOUR:MIN:SEC»

e get_and send_agent conf: byneso 3Ha4eHne 0 nan 1, Korga 3To0 3Ha4YeHMe akTUBHO, (PUKTUBHbIE
areHTbl OyayT NblITaTbCA 3arpy3nTh C MOMOLLbLIO yAaNeHHON KOHpUrypauum b6onee akTyasibHY0O
BEPCUI0 CTaHAAPTHOIO KOH(UIYypaLMOHHOro hanna areHTa. A ¢ KoHconm npeanpuatnsa Pandora FMS
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Bbl MOXKETE VX PeaKTUpPOBaTh.

e startup_delay: YucnoBoe 3Ha4eHVe BPEMEHM B CEKYHAAX [0 TOr0, Kak KaXAbl areHT Ha4yHeT
reHepnpoBaTb (halibl, ICNONb3yeTCA AN NPeaoTBPaALLEHNS COPEBHOBAHNSA BbIMOHEHNS areHTOB

 timezone_offset: Yncnosoe 3Ha4yeHne cMeLleHMs YacoBoro nosca.

e timezone offset range: Yncnosoe 3HavyeHme, NCNONb3yeMoe A5 CNyYalHON reHepaLny YacoBbIX
MOsICOB B 3TOM AMana3oHe.

e |atitude_base: Yucnosoe 3HayeHuMe - LUINPOTA, Ha KOTOPOW ByAyT NOABNATHCA (DUKTUBHbIE areHThl.

e longitude_base: Yucnosoe 3HayeHue, 3TO JOJIFrOTa, Ha KOTOPOW ByayT NOABNATLCA (PUKTUBHbIE
areHTbl.

e altitude_base: Yncnosoe 3HayeHMe, 3TO BbICOTA, Ha KOTOpOW ByayT NOABNATLCA (OUKTUBHbLIE areHThl.

e position_radius: Yncnosoe 3HavyeHue, npeactasnseT cobon ananasoH BOKPYT, OKPY)KHOCTb C AAHHbLIM
pafanycoM, B KOTOPOM (OMKTUBHBIN areHT NosiBNSeTCA Cly4yallHbIM 06pa3om.

OnpepneneHne moaynen

OnpeneneHne Moayns B CLieHapyn KOHPUIYPALMOHHOMO (haiiia U Npu BKAIOYEHHON yaaNeHHON
KOHUrypaumm Takxxe by1eT 0iIHAKOBbIM.

module begin

module name <name of the module>
module type <type, i.e: generic data>
module description <description>
module exec type =<type generation xml stress>;<other options separated by ;>
module unit <units>
module min critical <value>
module max critical <value>
module min warning <value>
module max warning <value>

module end

N KaXKablh MOXKET HaCTPOUTL €ro No CBOEMY YCMOTPEHMIO:

e type _generation_xml_stress: MoxeT npuHumaTth 3Ha4eHnss RANDOM, SCATTER, CURVE.

e module_attenuation <value>: CreHepupoBaHHOE 3Ha4YeHNe YMHO)XKaeTCs Ha 3a4aHHOe 3HavyeHwe,
0bbi4yHo 0T 0,1 £o 0,9.

e module_attenuation_wdays <value> <value> ... <value>: 3Ha4yeHne MOL4YNA 3aTyXaeT TOJIbKO B
yKa3aHHble AHW, Ha4uHas ¢ BockpeceHbs (0) n 3akaH4mBasa cybboTon (6). Hanpumep, cnepyownia
MOAYJlb MOOENNPYET CHUXKEHMNE ceTeBOro Tpaduka Ha 50% no cy6b6oTam n BOCKpeCEHbSM:

module begin

module name Network Traffic

module type generic data

module description Incoming network traffic (Kbit/s)
module exec type=RANDOM;variation=50;min=0;max=1000000
module unit Kbit/s

module min critical 900000

module attenuation 0.5

module attenuation wdays 0 6

module end

e module_incremental <value>: Ecnn ycTaHOBNEHO B e AUHMLY, NPeablayLlee 3HaYeHne Moay s
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BCerna np|/|6aBn$|eTc9| K HOBOMY 3HA4Y€HWIO, B PE3YJibTaTe HYEro rnojy4aeTcqa Bo3pacCtaoLllan
hyHKLMA.
° ,El,pyrme: CMOTpI/ITe HWXXe, KaKhe y BaC eCTb BapWaHTbl B 3aBUCUMOCTW OT TUMa reHepaunmn Mmoayns.
ObpaTuTe BHUMaHME, YTO KOHPUrypaLUnoHHbIE TOKEHbl min/max_critical w min/max_warning
LOCTYMNHbI TONbKO B Bepcun 5.0 nnu BoiLle.

Cny4yaunHbie (RANDOM)

Y HUX eCTb CiefytoLme BO3MOXKHOCTU:

e variation: BepOFITHOCTb B %, YTO OHO OT/INYAETCSH OT npegbigyuiero sHa4eHunA.
e min: MUHMMaNbHOE BO3MOXXHOE 3Ha4YeHue.
e max: MakcuMasibHOe BO3MOXHOE 3Ha4yeHue..

Yncnosble

eHepupylTCA ClyYalHble YNCSIOBbIE 3HAYEHUSA MeX Ay min b max 3Ha4YeHns MK guana3oHa
Jlornyeckue

eHepupyemble 3Ha4YeHUs ot 0 go 1.

Llenb

FeHepupyeTCca Lenb AMHOM OT Min 3Ha4YeHNa 40 Max 3Ha4YeHWs, CUMBOJIbI CNlyYaliHble oT A 10 Z,
BKJI0YAS BEPXHUIA 1 HUXHUIA PErNCTP U LMDPOBbLIE 3HAYEHNS.

BHewHun nctoyHmk pgaHHbix (SOURCE).

Mo3BonseT BbibpaTb 0ObIYHLIA TEKCTOBLIN (Palnfl B KA4eCTBE UCTOYHMKA AaHHbIX. Onuyunu:
® SIC: UCXOOHbIN hann ona AaHHbIX.

®ann cooep>XXnT OOHN AaHHbIe Ha CTPOKY, OFrPaHUYEeHUI No CTPpoKaM HeT. Hanpumep:

o U b

10

Moaoep>XnBaTCA BCE TUMbl 3HAYEHWUI (YNCNOBLIE N TEKCTOBbLIE CTPOKMW). DTOT BUA MOAYNen
NCMoNb3yeT KaXKAbll U3 JaHHbIX halina oN1d reHepauun AaHHbIX Moaynei B Pandora, AaHHble
bepyTcsa nocnenoBaTeNbHO. Hanpumep, AaHHbIe U3 NpeablayLero Moayas Beirnsanenm ool
Pandora cneayowum o6pa3om:

4561045610456 1045610456 10456 10
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PacceuBaHue (SCATTER)

OHW OeNCTBUTENbHbI TOIbKO A5 YNC/0BbIX AaHHbIX, @ CO34aBaeMble rpauKM NOX0oXMn Ha
rpacmkn cepauebueHmns, T.e. HOpMaabHOE 3Ha4YEHNE U BPEMS OT BPEMEHN «ygap».

OH nmeeT cnepytowme onuumn:

e min: MMHMMasbHOE 3Ha4YeHNe, KOTOPOE MOXET NMETb 3HAYEHNE,

e max: MakcuManbHOe 3Ha4yeHMe, KOTOPOe MOXXET UMETb 3HaYeHMe.

e prob: BepoATHOCTb B % BO3HUKHOBEHUS «CepALEbNeHNs».

* avg: CpeaHee 3HayveHne, oTobpa)kaemMoe Mo YMOSIHYAHUIO, €CNIN HeT «cepaLebneHns ».

Kpusas (CURVE)

leHepupyeT faHHble MOAYAS NO TPUIOHOMETPUYECKOW KPMBOI. Y HUX eCTb cneaytowime
BapWaHTbI:

e min: MUHMMaNbHOE 3HAYEHMNE, KOTOPOE MOXKET MMETb 3HAYEHME.

max: MakcuManbHOe 3Ha4YeHne, KOTOPOE MOXKET UMETb 3HAYeHNe.

time_wave_length: Yucnosoe 3HayeHne B CeKyHAAX ASIMTENbHOCTU MUKOBOW MPOAOIXKUTETIbHOCTH
BOJIHbI.

time_offset: YncneHHoe 3HavyeHWe B ceKyHAax Havasia BOJIHbl OT BPEMEHUN HOJIb C HYJ1E€BbIM
3Ha4yeHnem Moaynsa (aHanorn4yHo rpadmky cMHyca).

NHTepecHble 3aMeTKNn
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® JTOT UHCTPYMEHT NpeLBapuUTeNbHO HAaCTPOEH HA MOWCK BCEX areHTOB 419 MOAYel C UMEHaMM
«random», «curve» unu «boolean» n ¢ netepsanom ot 300 cekyHA no 30 gHen.

Kak U3MEepuUThb BbIYUCIIUTEJIbHYIO MOLLLHOCTb OaTacepBepa

CywecTtByeT HebObLLION CKPUNT MOA Ha3BaHWeM «pandora_count.sh», KOTOPbIA HAXOANTCS B
XXypHane /tool B kKaTanore cepsepa Pandora FMS. 3TOT CKpUNT UCNOb3yeTCa AN U3MepeHns
ckopocTun 0bpaboTkm XML thainnoB cepBepoM AaHHbIX U UCNONb3YET B Ka4e€CTBE CChiKKN obLiee
Konmn4ecTBo oxugatowmnx obpaboTku annos B /var/spool/pandora/data in, noaTtomy ans
ero ncrnonb3oBaHMA BaM He0bXoAMMO MMEeTb HECKOJIbKO ThiCAY NakeToB A1 06paboTkm (nnm
CreHepupoBaTb UX C MOMOLLbIO YMOMSAHYTOrO Bbllle MHCTPYMEHTA). ITOT CLLeHapuini NpoCcTo
NOACYNTLIBAET MaKeTbl, KOTOPbIE CYLLECTBYIOT CeMYac, U BbIYMTAET NX U3 NAKETOB, KOTOPbLIE Bbinn
10 cekyHa Ha3an, 3aTeM OenuT pesynbTaT Ha 10, n 3To Kon4ecTBo NakeTos Hbio obpaboTaHo
3a nocnegHne 10 cekyHA, NOKa3blBas CKOPOCTb B CEKYHAY. ITO rpybbiin nokasaTesb, HO OH
nosieseH OJ19 HaCTPOMKK KOH(uMrypaumm cepeepa.

Pandora FMS DB Stress

370 HEBONbLION UHCTPYMEHT AN TECTUPOBAHUSA NPON3BOAUTENBHOCTI Bawen 6a3bl AaHHbIX. Ero
TakXXe MOXHO UCNO0/b30BaTh AJ18 «NpefBapUTEeNbHOro Co3aHnsa» Nepnoanyecknx nim
CNyYanHbIX OAHHbLIX (C MCNOJIb30BAHNEM TPUTOHOMETPUYECKMX (DYHKLMIA) U 3aMN0JIHEHMA
(DUKTUBHBIX MOoAynen. Ing aBTOMaTUYECKOro BBOAA AAHHbIX C MOMOLLbIO 3TOM0 MHCTPYMEHTA
HeobXxo4MMO CO3[aTb areHTa 1 HazHa4YnTb eMy MoaySin. IMeHa JO/MKHbI Ha3bliBaTbCS CO
cnepyowen HoTaunen:

e random: 4T0bbl reHepnpoBaTb CJly4alHbIE AAHHbIE.

e curve: ons NoCTPOEHNS KPMBOW COBNAAEHUI C UCMOJIb30BaHNEM TPUFOHOMETPUYECKNX YHKLINNA.

MonesHo 4ng NpocMoTpa paboTbl NO UHTEPNOAALNM C Pa3IMYHBIMU UHTEPBANaMK U T.4.
e boolean: reHepnpoBaTb C/ly4aiiHble ByneBbl AaHHbIE.

Mo3ToMy Bbl MOXETE UCNOJIb30BaThb Ntoboe nMs, cogepkallee caosa «randoms», «curve» U/nnm
«boolean», HanpumMep:

e random_1
e curve_other

MoxeT BbITb BblIOpaH ToNbKO TUM Moayns «data_server».
ToHKas HacTpovika MHCTpyMeHTa Pandora FMS DB Stress.

3TOT UHCTPYMEHT NpeaBapuTeNbHO HAaCTPOEH Ha MOUCK BO BCEX areHTax MoAyJien C UMeHaMun
«random», «curve» nnn «boolean» n ¢ nHTepeanom ot 300 cekyHn ao 30 gHen.

Ecnu Bbl XOTUTE U3MEHUTb 3TO NOBeAeHne, Bbl OOJIXKHbI OTpPpenakKTUpoBaTb SCFipt
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pandora_dbstress v U3MeHUTb HEKOTOpPbIe NepeMeHHble B Havane gana:

# Configure here target (AGENT ID for Stress)

my $target module = -1; # -1 for all modules of that agent
my $target agent = -1;

my $target interval = 300;

my $target days = 30;

[epBas CTpoKa nepemMeHHOM, COOTBETCTBYOWas target module, nonXHa ObITb YCTaHOBNEHA Ha
(hUKCMpPOBaHHbLIN ModyNb unu -1 ans obpaboTky BCcex coBnagatowmx uenen. Bropas cTpoka
nepeMeHHOW COOTBETCTBYeT target agent, pNa KOHKPETHOro areHTa. TpeTbs CTPOKa
COOTBETCTBYeT target interval, onpefeneHHoOMy B CEKYHAAX U NpeLcTasasowemy cobon
NHTepBan Neproan4yHOCTN MOLYJIA N0 YMOYaHUIO. YeTBepTas CTpoKa - target _days un
npeacTtasnseT cobon KONMYECTBO AHEN B MPOLLJIOM C TeKyLen fatel timestamp.

NHCTPYMEHTbI AJIS NOMCKA HEUCNPABHOCTEN U AUArHOCTUKHU
Pandora FMS

MHorga y nonb3oBaTenst BO3HMKAT npobnemsl, n paspabotymkm Pandora FMS He MoryT nomMoyb
eMy, He UMest AOMONHUTENIbHOW NH(OopMaL MK 0 ero cuctemax. B sepcun 3.0 Mbl pazpaboTtanm
HECKONbKO MHCTPYMEHTOB, 4TOObl MOMOYb BaM pPELLINTb HEKOTOpPbIe NpobaemMbl:

AuarHoctuyeckas uHgopMaums

B 6onee coBpeMeHHbIX Bepcuax Pandora FMS eCcTb BO3MOXHOCTb NOJY4YUTb ANArHOCTUYECKYIO
NHopMaLmio 0 Hawen ycTaHoBKe Pandora FMS.

Se encuentra dentro de la seccién de Admin tools - Diagnostic Info
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B 3TOM OKHe Mbl MOXKeM yBMIeTb MHGOPMaLKNIo 0 KoHpUrypaumm Pandora FMS n MySQL, a Takxe
rpathmky CUCTEMbl CAMO MOHUTOPUHTA.

pandora_diagnostic.sh

8§ euclides root

Output file with all information 1s 1n

/tmp/pandora

ora_diagnostic.sh

_diag

3TO NHCTPYMEHT, pacnonoXeHHbIV B /usr/share/pandora_server/util v npeLoCTaBNAOLWMIA MHOTO

NHopMaumn o0 cucTeMe:

e /IHdhopmaumsa o npoueccope

e Bpems paboThbl 1 CpeaHAs 3arpy3ka npoueccopa

e /IHhopmauma o namaTn

e VIH(hopMauus o sape/penunse

e ®ann gamna KoHgurypauum mysql
e Qann gamna (c puabTpaumen naponen) KoHpurypaumm cepsepa Pandora FMS.
¢ IHhopMaumoHHbIe XypHasbl Pandora FMS (HO He NoHbIA XXypHan!)

e lHhopmauma o Ancke

e VIHpopMmauums o npoueccax Pandora FMS

e [losiHas nHdopmMaLma xypHana agpa (dmesg).
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Bca uHdopmaums reHepupyeTcs B hanne .txt, NO3TOMy Nosb3oBaTesI MOryT OTNPABUTb 3TY
NHOPMaLMIO BCEM, KTO 3aX04eT UM NOMOYb, Hanpumep, Ha hopyMme nonb3oBatenen Pandora FMS
nnn B Ny6ANYHbIX CNUCKax paccbinku Pandora FMS. 3Ta nHdopMaums He A0/KHa COAEPXATb
HUKaKNX KOHGUOEHUMaNbHbIX CBeAeHnn. ObpaTuTe BHUMaHME, YTO BaM MOXET NoHagobunTbCs
3anyck ¢ npusmnernamm root, ecnv Bel XoTuTe, 4TOOLI hannbipandora_server.conf umy.cnf 6biin
pa3obpaHbl.

OTO O4UH U3 MPUMEPOB BbIMOJIHEHNSA:

$ ./pandora diagnostic.sh

Pandora FMS Diagnostic Script v1.0 (c) ArticaST 2009
http://pandorafms.org. This script is licensed under GPL2 terms

Please wait while this script is collecting data

OQutput file with all information is in '/tmp/pandora diag.20090601 164511.data’
A 3TO HEKOTOpLIE YacTu BbiBOAA (hanna

Information gathered at 20090601 164511
Linux razOr 2.6.28-12-generic #43-Ubuntu SMP Fri May 1 19:27:06 UTC 2009 1686
GNU/Linux

CPUINFO

processor : 0

vendor id : Genuinelntel
cpu family : 6

Uptime: 16:45:11 up 5:27, 2 users, load average: 0.11, 0.12, 0.09

slerena 11875 0.9 2.1 114436 44336 pts/0 Sl 13:14  1:56 gedit
pandora diagnostic.sh

slerena 24357 0.0 0.0 4452 1524 pts/0 S+ 16:45 0:00 /bin/bash
./pandora_diagnostic.sh

# The MySQL database server configuration file.
#
# You can copy this to one of:
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# -

"/etc/mysql/my.cnf" to set global

options,

total 3032
drwxr-xrwx
drwxr-xr-x
-rw-r-----
-rw-r--r--
-rw-r--r--
-rw-r--r--
-rW-rw-rw-
-rW-rw-rw-
-rw-r--r--
-rW-rw-rw-

2
17
1

P RPRPRRPRPP

1

root
root
root
root
root
slerena
root
root
root
root

root 4096
root 4096
Sys 377322
root 0
root 13945
slerena 2595426
root 9898
root 65542
root 94
root 4

pandora_snmptrap.log.index

2009-04-30
2009-06-01
2009-04-06
2009-04-06
2009-04-02
2009-04-30
2009-04-30
2009-04-30
2009-04-06
2009-04-03

20:
11:
00:
00:
147
20:
20:
20:
00:
116

21

14

00 .
24 ..

12
15

02
02
00
19

pandora agent.log
pandora agent.log.err
pandora_alert.log
pandora_server.error
pandora_server.log
pandora server.log.old
pandora snmptrap.log

S.ficheros
/dev/sdab
tmpfs
varrun
varlock
udev

tmpfs

lrm

generic/volatile

Tamano Usado

91G 496G
1003M 0
1003M 260K
1003M 0
1003M 184K
1003M 480K
1003M 2,4M

37
1003
1002
1003
1002
1002
1000

Disp Uso% Montado en

1% /lib/modules/2.6.28-12-

0 684840
0 684768
0 684768
0 684768
0 684776

memo
free

1
1
1
1
1

cache
619624
619640
619636
619640
619640

ry

buff
19888
19888
19892
19892
19892

G 58% /

M 0% /lib/init/rw
M 1% /var/run
M 0% /var/lock
M 1% /dev

M 1% /dev/shm
M

swap-- ----- io-
i SO bi

0 0 15

0 0 0

0 0 0

0 0 0

0 0 0

-system-- ---- cpu----
in Cs us sy id wa
258 474 3 195 0
265 391 0 O 100 O
249 325 1 199 0
329 580 0 0 100 O
385 1382 1 0 99 0

.3.3
7

0.000000] BIOS EBDA/lowmem at: 0009f000/0009f000
0.000000] Initializing cgroup subsys cpuset
0.000000] Initializing cgroup subsys cpu
0.000000] Linux version 2.6.28-12-generic (buildd@rothera)
(Ubuntu 4.3.3-5ubuntu4) )
9:27:06 UTC 2009 (Ubuntu 2.6.28-12.43-generic)

(gcc version

#43-Ubuntu SMP Fri May 1
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pandorafms 36/36

560e8fa02818916d4abb59bb50d91f6a /tmp/pandora diag.20090601 164511.data

BepHyTbCs B ornaeneHne JokymeHTaumm Pandora FMS

1)

http://dev.mysql.com/doc/refman/5.0/en/innodb-parameters.html#sysvar_innodb_thread concurre
ncy

2)

http://optimmysql.blogspot.com/2008/04/variable-day-out-5-innodbthreadconcurre.html

3)

http://mysqglha.blogspot.com/2010/03/do-we-still-need-innodbthreadconcurrenc.htmi
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