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PyKOBOACTBO N0 aninapaTHOMY O6ecClie4YeHHUI0
(hardware) FirebirdSQL

Bonpoc «Kakoe annapaTHoe obecneyeHune nydile Bbibpatb ana CYB/[, Firebird» noBosbHO YacTo
BO3HMWKaeT y nosib3oBaTesel Firebird. MonynapHocTb 3TOM TeEMbl HEM3MEHHA, TaK Kak TpeboBaHMA K
hardware 4na pasnnyHbIX 33434 OTINYAIOTCA, @ C TEYEHMEM BPEMEHM MEHSAETCA M annapaTHoe
obecneyeHue.

Mbl pewmnun HanmcaTb 3TO PYKOBOACTBO, YTO6bI aTb HEOOXOAMMbIE 3HAHWUA KaXKAOMY, KTO Kenaet
nogobpatb AencTBUTENBHO 3dPEeKTUBHOE annapaTHoe obecneveHune ans cesoei 6a3bl AaHHbIX Firebird.
[nsa atoro notpebyeTca pazobpaTbCs B OCHOBHbIX MOMEHTax GyHKUMOHNpoBaHuA Firebird,
onepaunoHHol cuctembl (OC) U, KOHEYHO Xe, annapaTHOro obecneyeHus.
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HeMHOro Teopun
Y106bI NOHATbL, KaKoe annapaTHoe obecneyeHne Nyylle BCero nogonaeT ana sawen 64 Firebird, mbl

OOJ/IKHbI NOHATD, Kak Firebird ncnonbsyet ero komnoHeHTbl: CPU, RAM, HDD/SSD, 1 Kak 3Tn

KOMMNOHeHTbI B3aumogaenctaytoT ¢ OC (Hanpumep, ¢ GainnoBbiM Kawem).

dyHKIMOHA/IbHBIE MOAY.JIU cepBepa Firebird
Mpexxae Bcero, Mbl PacCMOTPUM PYHKLMOHAIbHbIE KOMMOHEHTbI Firebird, B em Ham nomorkeTt

cneayroLWmini pUCYHOK:

Firebird

~ RAM (in-process)

. RAM or file cache

Figure 1. Firebird modules

Firebird Bkntouaet B ceba cnegytolme oCHOBHbIE GYHKLMOHANbHbIE KOMMOHEHTbI:

1)

2)

3)

4)

O6beKTbl METaZaHHbIX - 3TO NpeAcTaBAeHNs TabanL, MHAEKCOB, TPUITEPOB, XPaHUMBbIX
npoueayp u apyrnx o6vektos bl. O6beKTbl MeTaZaHHbIX PacnoaratoTcsa B aA4PeCcHOM
npocTtpaHcTBe npouecca Firebird (aTo moxeT 6biTh fbserver, fb_inet_server nnu firebird.exe).
Kaw cTpaHuMyYHbIX 6ydepoB coaepKUT CTpaHuMLbl 6a3bl AaHHbIX, MPOYMTAHHbIE C AMCKa, U
pacnosiaraeTca B agpecHOM NpOoCTpaHCTBE Npouecca cepsepa. MexaHM3M KILWMPOBaHUSA
CTPAHUL, LOCTAaTOYHO C/IOXKHbIN, MO3TOMY OrPaHMYMMCA YTBEPXKAEHWNEM, 4yTO Firebird Kawmnpyet
Hanbonee 4acTo UCNONIb3yemble CTPaHMULLbl 6a3bl AaHHbIX.

Mpw BbINOAHEHMM COPTUPOBOK Firebird BbiNnoNHAET ee B NamATH (B aApeCHOM NPOCTPaHCTBE
npovecca cepsepa), Noka pasmep UCNOb3yeMol NaMATU A5 BCEX BbIMOJIHAEMbIX
OZlHOBPEMEHHO COPTUPOBOK HEe AOCTUTHET Npeaena, yCTaHOBAEHHOIO NapaMeTpoM
TempCachelimit (firebird.conf). Mpu npeBbIlWEHNUN 3TOrO NMMUTA CO3AaETCA BPEMEHHbIN dalin
(c cooTBeTCTBYIOWMM b1Arom ONepPaLMoOHHOW CUCTEMBI) B MaNKe BpeMeHHbIX $Galiios, U B HeM
BbINOJIHAETCA COPTMPOBKA. B ciyyae, ecaun B cucteme ectb cBoboaHas namatb (RAM), To dpain
COPTUPOBKM BYAET K3LWMpPOBaH Ha ypoBHe OC 1 copTMpoBKa ByAeT NPOM3BOAUTLCS B MAMATMH.
[nobanbHble BpemeHHble Tabauubl (GTT) co3aatoTcs Kak BpemeHHble ¢aiinbl OC. Mpu Hannumnm
cBobogHol namatn y OC onepaumm ¢ GTT BbinonHsA0TcS B RAM.

Ba3oBbie onepanuu ¢ hardware

[aBaiTe paccmoTpum B3ammogeincteme pyHKUMOHaNbHbIX moayneii Firebird c KomnoHeHTamu hardware

B KOHTEKCTE onepau,m?l, KOTOpbl€ BbIMOZTHAKTCA Npn pa60Te ¢ 6azamum AaHHbIX.
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Mpwu cTaprte Firebird npouecc cepsepa 3aHMmaeT B RAM MUHUMaNbHbLIV 06bem (HECKOIbKO merabaiT),
N He NPOU3BOANT HUKAKMX MHTEHCUBHbIX onepaumin c CPU nnm RAM.

an coeguHeHuu c b1 cepsep Ha4YMNHaAET YNTaTb €€ meTajaHHble 1 CO34aBaTb cooTBeTcTBYyHOLLMNE
06beKTbI B NamMATHU, OTHEro pasmep npouecca yseanm4ymBaeTca NponopumnMoHaibHO KOINYECTBY
MCNOoNb3yeMbIX Ta6}'IVILI,, MHOEKCOB, TPUIreposB U Apyrux metagaHHbIX. Mcnonb3oBaHWe namATn
yBE/INYUBAETCA, HO CPU NPaKTU4YeCKn He 3a,£I,EI\;ICTBOBaH Ha 3TOM 3Tane.

Korza KAneHT HaunHaeT BbINoHATbL SQL-3anpockl (BKAOYas XpaHUMbIe NpoLeaypbl), CepBep BbiNONHAET
COOTBETCTBYIOLLME onepaumn, obpalwatowmeca K hardware. Cpegm sTux onepaumnii Mbl MOXKem
BblAENNTb cieaytowme 6a3oBble onepaumm, B3anmoaencteyrowme ¢ kKomnoHeHtamu hardware:

- YTeHue cTpaHuL, 6asbl 4aHHbIX C AUCKA,

-3anucb cTpaHuy b1 Ha auck,

- YTeHue cTpaHuL, 6asbl AaHHbIX U3 K3LLA,

- 3anucb cTpaHu, b, B KoL,

- YyTeHuMe M 3anNncb CTPaHUL, AaHHbIX B robanbHble BpemeHHble Tabanupl (Global Temporary Tables),
- O6pabotka SQL 3anpoca (Hanpumep, JOINS),

- COPTUPOBKA 3anucel B pe3ynbTupytoliem Habope aaHHbIX (resultset).

[N BbINONHEHUA Kaxa0W U3 3TOM onepaumm TpebyeTca onpeaeneHHblit HAbop cMCTEMHBIX pecypcos. B
TabauLe HUXe npeacTaBneHo noTpebneHne pecypcos, BbiPaskeHHOE B YCIOBHbIX eAnHMLAX
MHTEHCUBHOCTU (1 03HaYaeT He6OobLIYI0 MHTEHCMBHOCTb, 10 — MaKcMManbHyo):

Read Write Read Write Read Write CoptupoBKa | O6paboTtka
page page to page page to from to GTT | 3anucem sQL
from disk from page GTT
disk page buffers
buffers cache
cache
CPU 1 1 1 1 1 1 5 10
RAM 5 5 5 5 5 5 5 2
Disk 10 | 10 10 1 1 1 1 1 1

Kak BuguTe, 4to Hanbonee TAXKe bIMU ONepaLuaMn ABAAIOTCA Te, KOTOPbIE BK/OUYAKOT PaboTy C AMCKOM,
TaK Kak AMCKOoBaA NoACUCTEMA, HECMOTPSA Ha NPOrpecc NocaeaHUX NeT, CBA3aHHbIN ¢ SSD, Bce paBHO
ABnsAeTca Haubosee measieHHbIM KOMNOHeHTOM hardware.

Omcroda sbimeKkaem 00HO U3 HanpasaeHull onmumu3ayuu npou3gsooumesibHoCMu, 8 NosAHOU
mepe omHocaweecs K hardware — MakcumasbHO nepeHocUMb 8ce onepayuu YmeHUs-3anucu 8
RAM. Cpazy ommemum, Ymo nooxo0 «oasalime coesnaem CMpaHUYHbIlb K3w nobosblue» He
pabomaem. Mol nodpobHO paccMompum 3mom 80npoc 8 paszoesne « RAM».
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Ilapa/i1e/IbHOCTDb BbINOJIHEHUA ONlepanuii

O6blyHO TpebyeT Nnoaobpatb hardware gna cepeepa, KoTopbii byaeT ob6cnyxuBaTtb boablLUOe
KOJIMYECTBO KAMEHTOB, NO3TOMY BaXKHO MOHMMATb, KaK peasM3oBaHa NapannenbHOCTb BbINOJHEHWUS
onepauum.

C TOYKM 3peHMA KOMMOHEHTOB annapaTHOro obecneyeHNa MOXKHO rOBOPUTL O NAPaANNENbHOCTH
ncnonb3osaHua CPU, ancka u RAM. CoBpemeHHble CPU nmetoT HECKONbKO AAep, KOTopble MOryT
napannesibHo BbINOAHATb HAOOPbI MHCTPYKLMIA, No3ToMy cepBep CYB/, pacnpenenaeT onepauum mexay
A4pamMM, TO eCTb, MOXKHO cAenaTb NPOCTON BbiBo4 —Yem bosblie sgep y CPU, Tem 60/blUe KNMEHTOB
CMOXeT paboTaTb Ha 3TOM cepBepe.

C TOYKM 3peHMA ANCKOBOW NOACUCTEMbI BCE HE TaK 0AHO3HAYHO. TpaauLMOHHbIe ecTKue ancku (HDD)
NPy cYNTbIBaHUU MHOOPMaLUM GUINYECKU NEepeMEeLLLatoT roI0BKY MO MarHUTHbIM AOPOMKaM C
HEKOTOPOWM KOHEYHOM CKOPOCTblo. Bbasa gaHHbIX MOXKeT ObITb 40CTAaTOYHO 6ONbLION, HAaNPUMEp,
pa3mepom B 3 Tepabaiita, n ecn KnneHTckue SQL 3anpockl 6yayT napannenbHo o6pallaThbCs K AaHHbIM,
pacnoioXeHHbIM B pa3HbIx 061acTax ¢alina, To roNoBKa ANCKa ByAeT MeTaTbCa MeXKay pasHbIMU
061aCTAMM QUCKA, CEPbE3HO 3aTOPMaXKMBas MPOLLEeCChl YTEHNA-BbIBOAA. [Py 3TOM 3HAUYUTE/IbHO
BblpacTeT odyepeab AMCKa, a OcTanbHble pecypcbl (CPU, RAM) 6yayT npoctansatb. PasymeeTca, Kaw
ANCKOBOM noacucTemMbl (Kaw AncKa unm RAID-KOHTponnepa) B KaKON-TO Mepe KOMMEeHCUMpPYeT Takoe
3ameg/ieHre, HO Hel0CTaTOYHO.

SSD AWCKM, B OTAMYME OT TPAAULMOHHbIX HDD, B 3HaUnTE/IbHO MEHbLLEN Mepe CTPaAatoT OT Aerpagaumnm
Npou3BOAUTENBLHOCTU NPU NapannesibHOM AOCTYNe K AaHHbIM. OcobeHHOo 3aMeTHO npemmyectso SSD
npu NapanienbHOM 3anNncK AaHHbIX — HALWKM TeCTbl MOKa3biBaN 7-KpaTHoe npenmylectso SSD Haa SATA
(ccbinkal). OgHako, y SSD ecTb paa MOMEHTOB, KOTOPble HaZlo 06A3aTeIbHO YYNTbIBATL NpU
aKcnayaTaumm (cm. pasgen «Bbibop ANCKOBOM NoAcUCTEMbI»), UTODObI M36eXKaTb NaJeHMA CKOPOCTU
paboTbl, NpeXxaeBpemMeHHON NOJOMKM ANCKA U NOTEPU AAHHbIX.

Onepaumm ¢ RAM Ha coBpeMeHHOM KOMMbOTEPE BbINOIHAOTCA O4YeHb ObICTPO, MPAKTUYECKM
OorpaHu4yeHbl TO/IbKO I'IpOI'IyCKHOVI CMNOCOBOHOCTLIO LLNHbI OaHHbIX, U NTO3TOMY He ABNIAIOTCA Y3KUM MeCTOM
JaXe Npu MHOXecTBe napannenbHbix SQL-3anpocos.

IToTOKM AaHHBIX

Mpu BbiNnosHeHUN SQL-3anpocos Firebird untaeT 1 3anncbiBaeT 601bLIOE KOIMYECTBO AAHHDIX,
nepemeLLaeT ux mexay GyHKUMOHANbHbIMU MOAYAAMM U COOTBETCTBYOLLMMM KOMMNOHEHTaMM
hardware. Ham Heo6x04MMO M3y4UTb NYTU, MO KOTOPbIM NPOUCXOANT OOMEH AaHHbIMU, YTOObI
NAEeHTMOMLMPOBATb BO3MOMKHbIE Y3KME MECTa, B STOM HaM NMOMOXKET PUCYHOK HUKE:
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RAM

Sorting

Persistent storage (HDD or 55D)

!

Main database files

GTT Temp sort files

Figure 2. Data flows between RAM and persistent storage

OuYeBMAHO, YTO OCHOBHbIE 3aTPaTbl BPEMEHM BO3HMKAIOT NPW NepemMeLL,eHMUIU AaHHbIX U3 MOCTOAHHOIO
XpaHuanwa 8 RAM v Hasaa. Mpu 3TOM BO3HMKAET ABa NOTOKA AaHHbIX — YTeHWe/3anucb CTpaHuL,
AaHHbIX daiina 6asbl AaHHbIX M YTeHMe/3annchb ¢paitioB COPTUPOBOK. TaK Kak $paitioB COPTUPOBOK
MOXKET 6bITb HECKOIbKO M OHM MOTYT BbITb AOCTAaTOYHO 6O/IbLUMMM, TO OHWU MOTYT CYLLLECTBEHHO
Harpy»KaTb AMCKOBYIO MOACUCTEMY, NO3TOMY XKenaTeslbHO Pa3BecTM 3TW NOTOKM BBOAA-BbIBOAA NO
pasHbIM ANCKaM.

Pe3epBHOe KONMPOBaHUe
Firebird npeanaraet 2 cnocoba pe3epBHOro KONMpPoBaHUA — BepuduLMPOBaHHbIN backup ¢ nomoLbio
yTunuTbl gbak, n HeBepUPULMPOBAHHbLIN MHKPEeMeHTanbHbIM backup ¢ nomoubo yTuauTbl nbackup.

Mol pekomeHAyem ucrnonb3o0e8ames KOMOUHAUUIO cpedcmes pe3epeHo20 KOMUpPo8aHUsA — Yacmole
3anycku nbackup (Hanpumep, KaxObili 4ac, OeHb u Hedesnto) u exceOHea8HbIl HOYHOU
sepuguyupyemolli backup c nomouwisto gbak.

Mpw pe3epBHOM KOMMPOBaHUM Nt0ObIM CNOCOBOM NPOUCXOANT YTeHUe daiiia 6a3bl AaHHbIX (BCero nau
yacTu), U 3aNnUCb pe3epBHOI Konuu (NOAHOM UAK YacTUYHOM). OnepaLmm 3anNuUcKu Npu co3gaHnm
pe3epBHON KoMK MAYT NOCAeA0BaTe/IbHO, 3TO O3HAYAET, YTO OObIYHbIE HEAO0POTUE KECTKME AUCKM C
nHtepdericom SATA (HDD SATA) xopolio nogonayT Ana XpaHeHUs pe3epBHbIX KOMWUM, TaK Kak CKOPOCTb
nocnefoBaTeIbHOM 3aMMUCK Y HUX LOBOJIbHO BE/INKA.
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BbI160p moaxoAsALIero «xeje3a»

Tenepb, Korga mbl NpeacTasanem, Kak Firebird B3anmogeiicTsyeT ¢ annapaTHbIM obecrnieyeHnem,
HeobxoamMmo noapobHOo paccmoTpeTb GpaKkTopbl, BAUAIOLLME HA BbIOOP KOHKPETHOIO KOMMOHEHTAa U ero
XapPaKTEPUCTUKMN.

B psge cnyyaes Ha BbI6Op KomMMNoHeHToB hardware cMnbHO BAMAIOT peasibHble CTaTUCTUYECKME AaHHble
KOHKpeTHoM B/, nosTomy Mbl Byaem Mcnosib3oBaTh MHCTPYMeHTbl n3 HQbird (npodeccnoHanbHoro
anctpubytmea Firebird gns npegnpuatnin ot IBSurgeon) ona nonyvyeHUs aTUX XapaKTEPUCTUK. Bbl
MOMKeTe CKa4yaTb TpuanbHyto Bepcunio HQbird Ha caitte http://hgbird.com/en/hgbird/.

CPU
Ons Bblbopa CPU He0b6Xx0AMMO yunTbIBaTb 3 BELUMU:

1) Kakue 3anpocbl Npeo6a1a4atoT B MPUNONKEHUM,
2) KonmuyecTBO aKTUBHbIX coeanHeHUi ¢ Bl B cpeAHEM M B MOMEHTbLI MMKOBOM Harpysku,
3) Bepcuio 1 apxuTeKTypy Firebird.

Kakue 3anpocsl npeo6.aadaiom e npusiodceHuu?

Firebird Bcerga ncnonHset oguH 3anpoc Ha OAHOM A4pe, NO3TOMY C/IOXHbIe UK NI0XO0
ONTUMM3NPOBAHHbIE 3aMpPoCcbkl MOryT 3aHMMaTh A0 100% oaHoro AApa, 3aCTaBAAA OCTasibHble 3anpoChl
NepemecTMTbC Ha MeHee 3arpyXeHHble A4pa, U Yem bosblie AAep, TEM MeHbLUE LWaHC, YTo Bce
MpoLEeccopHble MOLLHOCTU ByAyT 3aHATbI, @ N0/1b30BaTENMN YBUAAT 3amed/ieHne paboTbl NPUIOKEHMS.

EC/v NpUNosKeHne B OCHOBHOM MUCMOJTHAET NPOCTble KopoTKkne SQL 3anpochbl, BCe 3anpocbl XOpoLIo
OT/aXKeHbl, U HE UCNONb3YyeTCA reHepaLma 3anpocos Ha nety (ad hoc) (Hanpumep, ana otyetos), To CPU
He ByAeT ABNATLCA Y3KMM MECTOM NPOU3BOAMTENIbHOCTM, U MOXHO Bbl6paTh MAaALLYI0 MOAE/b C
MeHbLINM KOIn4eCTBOM Aaep.

ECAu NpunosKeHne CoaepsKUT reHepaTop OTYETOB UK BOo/bLLOE KOANYECTBO MedJ/IeHHbIX 3aMpOoCos,
BO3BPaLLAIOLIMX BONbLIOE KOJIMYECTBO AAaHHbIX, TO HE06X0AMM npoLLeccop ¢ 60bLINMM KOIMYECTBOM

aaep.

Koauuecmeo akmueHbwix coeduHeHuli ¢ B/] e cpedHem u @ MOMeHMblI NUKOGOIl HAZPY3KU
KonnuecTBo coeguHeHnin (aKTUBHbIX NO/Ib30BaTeNel) TaKkKe BAMAET Ha Bbibop CPU. K coskaneHnuio,
YyacTo Aaxke pa3paboTUMKM NPUIOKEHWNIA HE NPEACTABAAIOT, CKOJIbKO B TOYHOCTU COEANHEHMI, 3aNPOCOB
W TPAH3aKLMI BbINONHAETCA B AaHHbI KOHKPETHLIA MOMEHT. [ANA yTOYHEHMA 3TOM MHOOPMALLUK Mbl
peKoMeHZyeM BOCMO/b30BaThecA MHCTpyMeHToM MONS Logger u3 HQbird, 1 cHATb HeCKobKO
CH3MWOTOB B MOMEHTbI paboyei Harpysku, Ha KOTOPbIX ByAeT YETKO BMAHO, CKOJIbKO B
OENCTBUTENbHOCTU YCTAaHOB/IEHO COEAMHEHUN.


http://hqbird.com/en/hqbird/
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EJ HQbird Firebird MON$ Logger Snapshot on 31.08.2015 9:07:36

Database Options Help

b Get Snapshot |E£ Available Snapsots i! About .-:fl Exit

{ Aggregated performance statistics §|Aggregahed tatements performance statistics | Attachments | Transactions | Statements

Creation date: 27.07.2015 10:52:05 10 page reads: 0 OIT: 53510379

Page buffers: 2048 Pages: 23518475 IO page writes: 0 QAT: 82263062

Page size: 16334 Reserved Space: On Sequential reads: 0 05T: 62263062

Sweep interval: 0 Read only: Off Indexed reads: 0 MNext: 62297909
oDs: 11.2 Backup state: normal Dialect: 1 Shutdown: online Forced writes:  On

Sequential reads Indexed reads

Top attachments sequential{indexed reads

W 473714014 Sequential

Username izl Process name Sequential  Indexed
W@ 797705337 Indexed

SM7185 10.1.31.62 5_Market.exe 1670831 1570958142
5MB391 10.1.60.11 5_Market.exe 7546919 35432622
SM14 10.1.60.18 5_Market.exe 5999140 28787346
5M5303 10.1.60.18 5_Market.exe 24877549 8575441
SM1729 10.1.31.107 SMReports.exe 44095 32029272
SM7752 10.1.60.20 5_Market.exe 1866619 29773045
SME343 10.1.60.17 5_Market.exe 5028262 26158063

Page reads/page writes

Top attachments page reads/page writes

W 160 396 346 PageRead

N Username IP Process name  page reads  page writes
W 2357045 PageWrite
SM7185 10.1.31.62 S_Market.exe 42978012 386870
SM14 10.1.60.18 S_Market.exe 8846246 32296
SM14 10.1.60.18 S_Market.exe 8755792 28208
5MB391 10.1.60.11 S_Market.exe 4969457 7587
5M112 10.1.60.23 S_Market.exe 3005432 17538

1.08.2015 9:07:36: Attachments: 296; Transactions: 333; Statements: 12554

Figure 3. MONS Logger: number of attachments

Hanpumep, B ;aHHOM Npumepe BUAHO, YTO YUCA0 COeAnHEHUI cocTaBaseT 296. O4eBMAHO, YTO
MCnosib3oBaHue 4-x AAepHOro NpoLeccopa B AaHHOM C/iydae 6yAeT CAMILKOM ONTUMUCTUYHbBIM, @ BOT
24-afepHbliA BapUaHT BNoaHe nogoiaet. Tak:Ke enaTtesibHO NoACYUTaTb YNCI0 OAHOBPEMEHHO
AaKTMBHbIX 3aMPOCOB, TaK Kak COeANHEHUA MOTYT NPOCTanBaTh, HE BbIMOHAA HMKakux SQL 3anpocos.

Ansa epyboli oueHKU Heobxo0umozo Konuyecmsa aoep 8 CPU MOXHO 10/16308aMbCA NPABUIOM
om 10 0o 30 coeduHeHuli Ha 1 adpo. 10 nonv3osameneli/a0po — npusnoxceHue ¢
npeobaadaHuem CAOXCHbIX U MedneHHbIx 3arnpocos, 30 coeduHeHuli/a0po — NpunoXeHue ¢
npeobsaadaHUeMm pPocmoix, XOpowo OMsAAHEHHbIX 3arpPocos.

Ansa 6onee mo4HOU oyeHKU MOXCHO MOCMompems HA 3aKaa0Ke Statements YUC/0 AKMUBHbIX
3anpocoe (cocmosHue Active) u scex ocmansHsbix (IDLE U 0p.)

Bepcus u apxumekxkmypa Firebird

Ecnu Bbl ncnonbsyete Bepcuto Firebird 2.5, To chegyet umets B BUAY, YTO A41a pacnapasnenmBaHma
06paboTKM Ha HECKO/IBKO AAep caeayeT Ucnosb3oBaTb apxutekTypbl Classic uam SuperClassic.
ApxuTeKTypa SuperServer B Bepcum 2.5 MOXKET MCNOJIb30BaTb TOJIbKO O4HO AAPO Ha ogHy B/l, nosTtomy
ee He cnefyeT NPMMEHATb B BbICOKOHArPyXeHHbIX CUCTEMaX.

B Bepcuu Firebird 3.0 u SuperServer, u Classic, n SuperClassic UCno/ib3ytOT BO3SMOXHOCTH
MHorosiaepHbix CPU. Hanbonbluyo NponssoanTenbHOCTb NoKasbiBaeT Firebird 3.0 SuperServer.

RAM
Mpu Bbibope RAM cneayeT yaennTb BHUMaHMe 2 MOMEHTaM:

1) moaynun NnamaTn AOKHbI bbITb C Koppekuueint olwmnbok (ECC RAM)
7



PykoBoacTBO Mo annapaTtHomy obecnedveHuto FirebirdSQL ©IBSurgeon, 2015

2)

MpaBuabHO paccuntatb 06vbem RAM

ECC RAM
ECC RAM 3HaunTe/IbHO CHUMKAET KOIMYEeCcTBO OWMBOK Npu paboTe ¢ NamATbI U HACTOATE/IbHO

pekomeHayeTcAa ANAa NCNOoNb30BaHUA B NPOMbILLIEHHbIX CUCTEMAX.

Pacuem Heo6x00umozo o6sema RAM

[ns pacyeta NnamsaTU Ham NPUAETCA HEMHOTO YrAybUTbCA B 0COBEHHOCTM PA3/IMYHbIX aPXUTEKTYP
Firebird.

Firebird 2.5 apxutektypsbi Classic 1 Firebird 3.0 Classic 3anyckatoT oTaenbHbli npouecc ans

06CNY>KMBAHMA KaxKa0ro coeamnHeHmne, SuperClassic 3anyckaer oTae/bHbIA NOTOK A8 KaXK40ro

coegunHeHunA, HO NpPpaKTU4eCcKu C TOW Xe CTPYKTypOﬁ ﬂOTpE6J’IEHMFI NamATnN — KaxXgoe coeanHeHne nmeet

CBOWM HE33aBUCUMBbIN CTPAHUYHbIN K3LU.

Firebird SuperServer 3anyckaeT oguH npouecc ¢ eaMHbIM CTPAHUYHbIM K3LLEeM AN BCEX COEANHEHWA.

Takum obpasom, notpebaeHne NamaTN CKAaAbIBaeTCA U3 CNeayoWMX OCHOBHbIX MapamMeTposB:

1)
2)
3)

4)

5)

6)

KonunuyectBo coeagnHeHUM
Pasmep cTpaHuLbl 6a3bl gaHHbIX
Pasmep 06bEKTOB MeTaAaHHbIX (MPONopLMOHaNeH KoAn4ecTsy Tabauu, TPUITepPOB, XpaHMUMbIX
npoueayp 1 ap., He peryivpyercs, onpegenaerca no GakTMYeCKoOMY UCMO/Ib30BaHMIO)

a. [ns Classic u SuperClassic — Ha coeguHeHKe

b. [Ons SuperServer — Ha 3K3eMNIAP OTKPbITOM 6a3bl AaHHbIX
Pa3mep cTpaHMYHOro Kalla (onpeaenaeTcs napameTpamu B 3aronoske b/l unu 8 firebird.conf
WAW B CBOMCTBaX KOHKPETHOTO COeANHEHMS)

a. [Ons Classic n SuperClassic — Ha coeguHeHune

b. [Ons SuperServer — Ha 3K3eMNIAP OTKPbITOM 6a3bl AaHHbIX

Pasmep Kawa ana copTMpoBOoK (onpeaensetca napametpom B firebird.conf) Obpatute
BHMMaHWe, YTO NaMATb A/19 COPTUPOBOK BbIAENAETCA NO Mepe HEOBXOAMMOCTH, a He Cpasy Ke.

a. [Ons Classic — Ha coeguHeHue

b. [Ans Super Server n SuperClassic — Ha npouecc (T.e., K3l COPTUPOBOK eANHbIN)
[Insa Classic/SuperClassic — pasmep TabauLbl 6/I0KUPOBOK (TaK Kak 06bIYHO OH HeBO/bLIOK, TO
€ro BblBe4eM U3 pacyeTos).

KomnaHuen IBSurgeon B pA4E SKCNEPUMEHTOB NONY4YEH pPAA ONTUMA/IbHbIX 3HaAYeHUI KoInyecTea

CTPaHUL, B CTPaHMYHOM Kauwe Firebird:

Classic/SuperClassic — ot 256 a0 2000 cTpaHuL,
SuperServer 2.5 — 10000 ctpaHuL,
SuperServer 3.0 — 100000 cTpaHuy,

Ha ocHosaHuu smux 3KCnepumeHmos 661U CO30aHbI ornmumu3supoeaHHble KOHd)UzyquUOHHble

¢alinei Firebird dns cepsepos ¢ 4-6I6 namamu, 8bl MOXeme ckauame ux omcioda: http.//ib-

aid.com/ru/optimized-firebird-configuration/



http://ib-aid.com/ru/optimized-firebird-configuration/
http://ib-aid.com/ru/optimized-firebird-configuration/

PykoBoacTBO Mo annapaTtHomy obecnedveHuto FirebirdSQL ©IBSurgeon, 2015

DopMyasl pacyema He06xX00umoz20 06sema RAM

Huxe npescTtaBieHbl GOPMYJibl TPUOJIU3UTENBHOTO pacieTa HE06X0JUMOT0 06'beMa MaMSTH AJ1s
Firebird. PeasbHOoe 3HaueHUe NOTPeOIEHUS TAMITH MOXKET OTJIUYAThCS, TaK KaK B 3TOM pacyeTe
He YYUTBbIBAETCS 06'bEM NMaMSATH 110/} MeTaJJaHHbIE, 10/] GUTOBbIE MACKU MH/IEKCOB, U T.J., YTO
MOKeT YBEJMYUTb PAcX0/i NaMsITH, HO OJHOBPEMEHHO NPeAII0JaraeTcs, YTO MaMsAThb MO/,
COPTUPOBKHU Oy/ieT UCI0JIb30BaHa MOJHOCTBIO BO BCEX COeIMHEHHUSX, Yero 0ObIYHO He
IPOUCXOJHT.

Koraa 6a3a AaHHbIX y¥Ke HaxOAWUTCA B IKCM/yaTaLMK1, MOXKHO NPOCTO MOCMOTPETb CPEAHUIA pasmep
namsTn, ncnosbayembiit npoueccom Firebird (c nomowbto TaskManager nnn ProcessExplorer).

Pacuet g4 Classic:
Konuuectso coeguHenunii * ( (Kon-so ctpaHuy, B Kawe * Pasmep cTpaHuubl) + Pasmep Kawa
ONA COPTUPOBOK )

Mpumep ans Classic: nycTb mbl oxkngaem 100 akTUBHbIX NOJIb30BaTe/IEN, pa3mep CTPaHuLbl B mbl
yCTaHOBWM B 8K6, @ KOIMYECTBO CTPAHML, B CTPAHMYHOM K3lle YCTaHOBMAW B 256, pasmep Kawa ans
COPTUPOBOK yBeNNUMAM co 8M6 (3HaueHmne no ymonyaHuto ans Classic n SuperClassic) go 64M6:

100* ((256*8K6)+64) = 6600 M6

Pacuert asa SuperClassic:
Konunuectso coepguHeHnii X (Kon-so ctpaHuy, B Kawwe X Paamep ctpaHuubl) + Pasmep Kawa gna

COPTMPOBOK

Mpumep ans SuperClassic: 100 nonb3oBaTtesieit, pasmep cTpaHuubl 61 8K6, KoamyecTso cTpaHuL, B
CTPaHMYHOM K3we 256, pasmep KaLwa A1a copTmpoBok 1024 M6

100*(256*8K6) + 1024 M6 = 2024 M6

Pacuet ns1a SuperServer
(Kon-Bo cTpaHuy, B Kawe X Pasamep cTpaHuubl) + Pasmep Kawa gNsa COPTUPOBOK

Mpumep ana SuperServer (Firebird 2.5): 164, 100 nonb3oBaTenei, pasmep cTpaHnupl b, 8k6,
KOJIMYECTBO CTPAHML, B CTPaHUYHOM Kawwe 10000, pasmep Kawa aaa coptmposok 1024 M6:

(10000*8K6) + 1024 = 1102 M6

Mpumep ana SuperServer (Firebird 3.0): 1 64, 100 nonb3oBaTtenei, pasmep cTpaHuubl B 8k6,
KOJIMYECTBO CTPAHML, B CTPaHUYHOM Kale 100000, pasmep Kawa ana coptmposok 1024 M6:

(100000*8K6) + 1024 = 1805 M6

«HU3AUWHASA NAMSAMb»
Yacro Firebird ynpekatoT B HeappeKTUBHOM UCMOIb30BAHUM NaMATH, Koraa paboTatowmii npouecc
cepBepa notpebnseT Hebonbwoe Konnvectso RAM, a ocTatowanca NnamaTb AKOObI He UCNOb3yeTCs.
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Ha camom pene ato HEBEPHOE CyXXaeHune, nponcxogdauiee, B OCHOBHOM, N3-3a HEMNOHUMaAHUA pa6OTbI
MexXaHn3mMa KaWnpoBaHUA Firebird n HecoBepweHCTBa MHCTPYMEHTOB MOHUTOPUHIA OnNepaunOHHbIX

cncrem.

Mpexae Bcero, HE0HX0ANMMO YETKO NpeacTaBaATb, UTo Firebird akTMBHO Mcnonb3yeT pannoBbIN KLU
onepaumnoHHoM cuctembl. Korga cTpaHuua 3arpy*KaeTcs B CTpaHUYHbIN Kaw Firebird, oHa npoxoaut
yepes dannosbiii Kaw OC. Koraa Firebird Bbirpy»kaet cTpaHuuy M3 CBOEro CTpaHMYHOIO Kalwla,
onepauMoHHasa cMcTeMa Npu Haanmyunm cBoH6oAHOM NAMATU NPOAO/IKAET AePKaTb ITOT KYCOK 6asbl
AaHHbIX B RAM.

Firebird page cache

X

Os filesystem cache

READS B WRITES

Storage cache

Figure 4. Cache levels: Firebird, OS and storage

OpaHaKo, Npu NoBepXHOCTHOM B3r/1A4e, ONnepaLMoHHan CUCTEMA He NOoKasbIBaeT 3aHATYIO nog, Gainosyto
K3l NaMATb Kak Mcnosab3ayemyto. Hanpumep, BOT TUNUYHAA CUTyaUMa pacnpeaeneHma namaTti npu
paboTatowem cepsep Firebird, kak ee nokasbiBaeT TaskManager:

1% Windows Task Manager

File Qptions View Help

Applications | Processes [ Services |;Pera

CPU Usage CPU Usage Histary

]

fi
it ! 'ul"uli\‘l |

Memory Physical Memory Usage History

Physical Memory (ME) System

Total 16333 Handles 36058

Cached 9923 Threads 1360

Avalable 9880 Processes 108

Free 0 UpTme 0:02:18:18
Commit (G8) 7/31

kernel Memary (ME)

Paged w0

Nonpaged s | Resource Monitor... ]

Processes: 108 CPU Usage: 5% Physical Memory: 39%

Figure 5. TaskManager does not show file cache usage
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BbIrnaauT Tak, Kak 6yiTo CNob3yeTcs TobKo 6.376 13 16[6.

OpHako, ecnun ncnonb3osatb MHCTPyMmeHT RAMMap (13 Habopa ytuauT Sysinternals ot Microsoft), To
KapTWHa BbIrAAUT 60s1ee N0rMYHON:

I RamMap - Sysinternals: www.sysinternals.com E@g

File Empty Help

Use Counts |Processes I Pririty Summary I Physical Pages | Physical Ranges I File Summary I File Detallsl

Usage Total Active . Standby . Modified . Modified ... . Transition . Zeroed . Free .
Process Private 4142 768 K 4103 380 K 8096 K 31292K
11 169 284K 917 012K 10 251 284K
Shareable 168 944K 127 564K 13052K 28 328K
Page Table 45 734K 45 664K 120K
Wraged Pacl 433 240K 433 290K
.Nonpaged Fool 314 132K 314 124K 8K
.SysbemPTE 58 236K S7T100K 1116K 20K
Bl session Private 288 588K 288 588K
.Meiaﬁ\e 72336K 61500K 10836 K
W-ve
[ criver Locked 10772K 10 772K
Kernel Stack 20 312K 16 012K 164K 4136K
Unused 80K 7oK 4K
Large Page
Total 16 725475 K 6375 956K 10 284 548 K 54 834K 8K T6K 4K
- 4 11l D

Figure 6. RAMMap shows details about memory usage: mapped files are cached databases

daiinbl 6a3 gaHHbix (dbw350_fb252x64.fdb n dbw250_fb252x64.fdb) 3akawmnposaHbl OC, M 3aHMMalOT
BCIO MamATb, AeKnapupoBaHHyto TaskManager Kak cBobogHy!to :

tarae st e . =
e =il P = 3

File Empty Help

| Use Counts. I Processes I Priority Summary I Physical Pages I Physical Ranges | File Summary ‘ File Details |

Path Size PhysicalAddress  List Type Priority  Image Offset ot
H:\dbw350_fb252x64 fdb 6 726 300 K
H:\dbw250_fb252¢64 fdb 1982304 K
H:\temp*111.gbk 1275 416K
Cwindaow: distribution edb 434 368 K
C\program files (xB6)\skype'phone\skype exe B0 872K
C:\program files (<86} \google’ \chromeapplication®44.0.240 22752K
C:wsers\administratorappdatatlocal \googlechrome wser S444K
H:\program filles (<86} \ibsungeon*hgbird admin‘monlogger.ef B4MK
H:\temp“monlogger25082015.exe B248K

Figure 7. RAMMap: details about file cache usage

OTclofa BblBOA, — ONepaLMoHHas cuctema spPpeKTMBHO UCMNOIb3YeT BCIO AOCTYMHYIO NamATb ANA
K3alWnpoBaHua 6asbl faHHbIX, BNJIOTb A0 NOJIHOM 3arpy3ku B/, B namaTb.
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JucKoBasa moaucreMa

MpasuabHana KOHOUIypaLmMsa AUCKOBOW NOACMCTEMbI ABAAETCA OYEHb BayKHOM YacTbio BbibOpa M
KOHdUrypupoBaHus Hardware ans Firebird, Tak Kak owWMBKM Ha 3TOM 3Tane Joporo 06xoaaTca U TAXKeNo
MCNpaBAAOTCA.

OmoaesbHble QUCKU 0/151 8CE20

YT06bl YMEHbLINTb KOHKYPEHLMIO 33 ANCKOBbIV BBOA-BbIBOA, MeX Ay onepaunsmu c danom B,
COPTUPOBKAMM M pe3epPBHbIMU KOMUAMM, a TaKKe YMEHbLUUTb LWAHC O4HOBPEMEHHOMN notepu n B4 un
pe3epBHbIX KOMUIA, peKoMeHAayeTcA MMeTb 3 pasHbIX AUcKa (unu raid-maccmBa): gns B, Ans BpemeHHbIX
dalinoB 1 Ana cosgaHua n xpaHeHus 63kanos.

Korfaa mbl FOBOPUM «OTAE/bHbIE AMCKMY, 3TO 03HAYaET, YTO GPU3MYECKU NOTOKU AaHHbIX AOMMKHbI UATU
yepes pasHble KaHabl BBOAa-BbiBoAa. Eciv co3gath 3 normyeckmnx gucka Ha ogHom GU3NYECKOM AMUCKeE,
HWUKaKOro yAy4lleHnsa Npon3BoAUTEeNbHOCTU He npounsoiaeTt. OaHako, eciv 3 Normyecknx gucka byayt
OpraHM3oBaHbl Ha yCTpoMcTBe XpaHeHUs gaHHbix (CX[), ocHaleHHOM MHOTOKaHa bHbIMU
KOHTPO/I/Iepamu, TO NPON3BOAUTEIbHOCTb, CKOPEEe BCero, BO3PacTeT, Tak KaK YCTPOMCTBO MOKeT
pacnpeaenaTb NOTOKM AaHHbIX MEXKAY KOHTPOAIepamMu.

MHoraa coobuiatoT 0 Tom, YTO BblaeieHue OTAeNbHOro ANCKa Ana XpaHeHua dainos OC n swap-daina
OC npuBOAUT K YBEIMYEHWNIO MPOM3BOAUTENBHOCTU.

SSD da15a 6a3bl 0AHHbBIX

[Ons paboTbl ¢ 63301 gaHHbIX Ny4ylle BCEro NCNob3oBaTb SSD-AMCKM, TaK Kak OHKU obecneymBatoT
OT/IN4HOE MaclwTabupoBaHMe Npu NapannesbHOM BBoge-BbiBoge. 06A3aTeNbHO ceayeT UCN01b30BaThb
OVCKN NPOMBbILLNEHHOIO KNacca, C YBeNMYEHHbIM YNCIOM LIMKAOB Nepe3annucu, MHavye BeanK puck
noTepu AaHHbIX 13-3a NoaomKu SSD.

HeKkoTopoe Bpema Ha3ag SSD-AMCKM CTpaganm oT NOBbILEHHOMO M3HOCA B C/yYae, eC/In Ha AUCKe
ocTaBasiocb HeboblLoe Konnvectso (MeHee 30%) cBob60AHOro MecTa. YNpPOLLLEHHO U3naras, Kaxaoe
n3meHeHue Ha SSD Ancke nuueTca B HOBYHO CBOHOAHYIO AYEliKy, MO3TOMY HE0CTaTOK CBOBOAHOrO
MecTa NPUBOAMA K MOBbILLEHHOMY M3HOCY AYEEK, KOTOPble OCTaZINCb CBOBOAHbBIMM, U COKPALLEHUIO
CPOKa XM3HWN AMCKa.

Mpoun3BoguTENM COBPEMEHHbIX KOHTPOEpPOB SSD AeKknapupytoT, 4To 3Ta Npobaema bblna pelleHa ¢
NMOMOLLLbIO MPEBEHTMBHOIO NepemMeLLLeHUs CTaTUYHbIX AaHHbIX, M TeNepb U3HOC AYeek naet bonee nau
MeHee paBHOMepHO. OAHaKo, TOYHble cneunduKaunm 1 anropuTmbl PaboTbl SSD 3aKpbITbI
NpPoOM3BOAUTENAMM, MOSTOMY Mbl BCE PAaBHO pekomeHAayem ocTasnAaTb A0 30% mecTta Ha SSD-aucKax
CBOBGOAHbIM, @ OXKMUAAEMbIN CPOK KMU3HM 3aHUNKATb M NIAHNPOBATL 3aMeHY ANCKOB He pexe yem 1 pas B
3 roaa.

Hanpumep, ecau pasmep Baweli 6/] 8 0aHHbIl momeHm cocmaensem 10076, pocm B4 udem no
176 8 mecau, mo Henb3A npuobpemamse SSD MuHUManbHo20 pasmepa (1206), a nyywe
sbibpamsb cnedyrowuli 8 nuHelike - 250M6. B moxce epems, nokynka 512Gb SSD 6ydem nycmoli
mpamoli 0eHez, m.K. Yyepes 3 200a Ouck bydem xceaamenoHO 3aMeHUMb.

Haunyywmm Bbibopom ABAAETCA NCNOoib3oBaHMe SSD aKCKN03MBHO ana paboTsl ¢ 63301 AaHHbIX, TaK
KaK ntobble onepaunv BBOAA-BbIBOAA COKPALLAIOT CPOK CYKObl ANCKOB.

12
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Juck 015 epemeHHbIX (haiinoe

TaK Kak BpemeHHble $paisibl Ha ANCKE BO3SHUKAIOT TOJIbKO NPU OTCYTCTBUM AOCTAaTOYHOrO KOJIMYECTBa
RAM, To KOHEYHO, Nlyylle Bcero BooblLue nsberatb Mx NoABAEHNA Ha AUcKe. OLEeHKY KOMYecTBa U
pasmepa BpemeHHbIX ¢paitaios B production cucteme MOXKHO NPOBECTU LU MYTEM MOHUTOPUHIA NANKK
C BpeMeHHbIMU paiiiamn. Takon MOHUTOPUHT ocylecTenseT FBDataGuard us auctpmbytmsa HQbird.
Y3HaB, CKONbKO BpeMeHHbIX $palinoB COPTUPOBOK M KOTAa CO343€ETCA HA AMUCKE, MOXKHO
COOTBETCTBYOWMUM 06pa3om HapacTutb RAM 1 nsmeHutb napametpesl firebird.conf.

(ckpuHwoT!)

B ntobom cnyyae, Firebird TpebyeT yKasaHuaA nanku, rae 6yayT XxpaHUTCA BpeMeHHble ¢paiinbl. ObbI4HO
€ro OCTaB/AOT MO YMO/IMAHUIO, T.€. ucnonblyetca nanka OC ans BpeMeHHbIX ¢painios. B cnyyae, ecnm
cBoboaHoM RAM 40CTaTOYHO, 3TO AOCTAaTOYHO XOPOLLMA BbIBOP.

OfAHaKo, ecTb elle OAMH BaXKHblii MOMEHT B pa3MeLLLEHMM BpeMeHHbIX $paliNoB Ha AUCKe — 3TO co3gaHue
WH/EKCOB Npu BOCCTaHOBAEHUM BepuduLMpoBaHHOro 6aKana (co3aaHHoro ytuautoi gbak). MNpu
CO3aHMM UHAEKCa co3aaeTcA BpeMeHHbIN $ait, KOTOPbIN COAEPIKUT BCE KAKOUM 3TOro MHAeKca. Ecan
6a3a AaHHbIX 4OCTAaTOYHO BeIUKA, TO pa3mep MHAEKCA ANA KaKon-HMbyab 60blioi TabanLbl MOXKeT
ObITb TaK}Ke 3HaYMTeNbHbIM. Hanpumep, B B[ pasamepom 1 T6 nHaekc aas camon 6onblioi Tabanubl B
3.2 Muannapaos 3anucei B 6ase AaHHbIX MMeeT pa3mep 29 6, a NpM CO34aHNUU TAKOro MHAEKCa
notpebosanocb 180 rurabaitT ceobogHOro mecra:

1By IBAnalyst 3.0. Loaded from H:T\tpccltb.bxt _ =HECIN X

Statistics Reports  View Options Help

Y8 R-kEALABMX O

Databases | Summary | Tables | Indices  Tables + Indices

Table Fecords | Reclength | Yerlen | Wersions | MaxVers | Data Pages Size.mb | IdxSize. mb ¥ Slots | Avg fils | RealFil
ORDER_LINE 3720051796 E003 000 0 0 22958125 35872070 2295... 76 76
STOCK, 1240000000 23888 000 0 0 25853305 40395791 1614 2585.. 93 93
CUSTOMER 372000000 57T 000 0 0 1434652 22351019 722195 1430.. 95 94
ORDERS 372000000 2300 000 0 0 1599743 2483973 2501.42  1584.. 66 BE
NEW_ORDER 111600000 1300 000 0 0 IEINT  GTELOS 7IESE  368NT 56 56
DISTRICT 124000 10388 000 0 0 1038 17.16 130 1038 83 83
ITEM 100000 8273 000 0 0 756 11.81 052 75 81 a1
WAREHOUSE 12400 7.5 000 0 0 106 186 oo 108 82 82
HISTORY 372000000 4877 0o 0 o [EEEEE o o7 000 2035 73 74
Index Table Depth Keps | Kepylen | MaxDup | Total Dup Uniques Size.mb T AvgFill

+E DRDER_LINE_PK. oroer_une [ 720051796 1.41 0 0 372005173 29729633 100

Y106bI NpeaynpeanTb ncuepnaHme cBoO604HOrO MecTa Ha cMcTeMHOM amcke, B Firebird.conf ykasbiatoT
BTOPOM AMCK B Ka4ecTBe A0NONHUTEIbHOMO Pe3epPBHOrO MecTa:

TempDirectories =C:\temp; H:\Temp

Ecnv Ha NepBOM AMCKe NPOCTPAHCTBO KOHUMUTCA, Firebird npogo/KuT ncnoib3oBaTh 418 BPEMEHHbIX
¢dalinos BTOpPOI AUCK, U TaK ganee.

HDD for backups

[Ons cosgaHuns n xpaHeHMA 63kanos noaonayT obbiuHbie HDD ancku ¢ nntepdericom SATA nnm nSAS.
OHW 0becneynBatoT HbICTPYIO JIMHEMHYIO 3aMMCb U YTeHWe dalinos 63Kana, u A4OCTaTOYHO AeLleBbl,
YTOObI HE 3KOHOMMWTb Ha UX PasMepe, U XPaHUTb HECKOJIbKO pe3epBHbIX KOMUIA.
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Ha avcke ans pesepBHbIX KOMUIA Bcerga A01XKHO 0CTaBaTbCA CBOHOAHOE MECTO B pasmepe nocsiegHero
63Kkana+10%. B aTom cy4ae ecTb BO3MOXKHOCTb CO34aTb CBEXKMIM 63Kan, ybeauTbes B KOPPEKTHOM
3aBepLIeHMM npoLecca KonMposaHus (ana B pasmepom B HECKOJIbKO TepabalT Takoi Npouecc MoxeT
WATU HECKO/IbKO YacoB), U TO/IbKO MOTOM YAaNUTb NpeablayLunii 63kan.

Ecnu e yaanatb npeaplaywimnii 63kan Ao OKOHYaHUA NpoLecca co34aHnsa HOBOro, BO3MOXHA CUTyaLus,
yTO B pe3sybTaTe cb60oa KONMPOBaHMA HOBbLIM O3Kan He ByAeT co3aaH, CTapbli yXKe yaaneH, a 6basa
OaHHbIX TaKe NnoBpeKaeHa, Hanpumep, B pesynbTaTte cboA AncKa.

Ecnv Bbl Mcno/ib3yeTe peKoMeHA0BaHHbIM Bbile cnocob opraHM3aLmm pesepBHOro KONMPOBaHMA B
BMAE KOMBMHALMM MHKPEMEHTaNbHOro 63Kana B 3 ypoBHAX M BEpUOULMPOBAHHOTO H63Kana oauH pas B
CYTKM, XpaHeHMeM ToMbKo 1 nocneaHen Konuu, To Gopmyna pacyeta MMHMMaIbHOMO Heobxo4MMoro
MecTa g.1a 63Kana cneayouas:

Pazmep_bA*3+0.2*Paamep_bJ
Mpumep pacyeTa mecTta, Heobxogumoro ansa 63kana

MycTtb y Hac ectb Bl B 1006, A5 KOTOPOW Mbl XPaHUM 3 YPOBHS MHKPEMEHTa/IbHOro 63Kana Heaens-
AeHb-4yac (no 1 konuu) 1 1 Konuto exkegHEBHOTO BepudULMpoBOBaHHOro 63Kana. Toraa pesepBHble
Konuu byayT 3aHMMaThb cnedytowee MecTo:

e Nbackup_level 0 weekly - 100r6

e Nbackup_level 1 daily — 56 (npubnnsmntenbHasn ouegHKa)

e Nbackup_level_2_hourly — 200 M6 (npubnaunsutenbHas oueHKa)

e Daily verified backup — 100r6 (npnéansutenbHas oueHKa)

e [lntoc HyKeH peseps B 110M6 ans cosgaHus cneaytoweit Konmm 63kana.

Utoro —31676.

| paamep MHKPEMEHTHOTO ¢dalina ypoBHA 1 1 Bbille 3aBUCUT OT KOIMYECTBA CTPAHUL, KOTopble 6bian
M3MeHeHbl C MOMEHTa NpeapblayLLero BbinoaHeHUsa nbackup. Onpegenntb pasmep 3TMx ¢ansioB MOKHO
TOJIbKO 3KCNEPUMEHTA/IbHO, T.K. 06bem U3MeHeHul B BJ], 3aBUCUT OT NPUNOKEHWUIA.

PasymeeTtca, B oLeHKy mecTa Ans 63Kana ciedyeT 3aKn1aAbiBaTbh M BO3MOXHbIN aHOMabHbIN pocT B/, n
COOTBETCTBEHHO YBEMUYMBATb KOANMYECTBO CBOHOAHOIrO MecTa, MHadye 63Kan MOXeT aBapuinHo
npepBaTbCA M3-3a HeAOCTaTKa MecTa.

Paszymeemcs, uHmesnsnekmyasbHble cpedcmaa pe3epsHo20 KonuposaHus (FBDataGuard u3
HQbird), omcnedsam Hedocmamok mecma 05 63Kanos, npedomepamsam cmapm Heyoa4Ho20
63kana u sbiwAlOM coomeemcmeayoujee coobuweHue adMuHUCMPaAmopy.

HDD 151 6a3bl JaHHBIX
MoOMKeT CNyunTbCA TaK, YTo SSD OKaXKeTcA CAULWKOM A0POrnMM pelleHrem, uam pasmep B cavwkom
BE/UK, U HeobxogMmo oboinTnch 6osee aelweBbIMK aNbTEPHATUBAMM.

B aTom cnyyae cnegyet ncnonb3oBatb HDD ¢ nHTepdeincom SAS, npm HEBO3IMOXKHOCTU — AMCKKU SATA ¢
nHTepdelicom nSAS, 1 coBcem BOAKETHbIN BapuaHT — 06bluHble AUCKK SATA.
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[na yckopeHus paboTbl }KECTKMX ANCKOB (a TaK¥Ke, HAAEKHOCTU — CM. HUXKE) cnesyeT 06beaNHATL UX B
RAID10. RAID10 — aTo KOMmbuMHauma 3epKannpoBaHua (RAID1) u stripe (RAIDO). Xopolwunii u npaBuabHO
HacTpoeHHbI RAID KOHTpoA1ep ¢ 6ONbLINMM KaLLeM ABAAETCA HeN0Xon anbTepHaTnsoi SSD.

HaaexHoctb 1 RAID

Pa3ymeeTcs, BO BCeX YNOMAHYTbIX Bblllie BapuaHTax (3a UCKIOYEHUEM INCKA, BblAeNEHHOro
3KCK/II03UBHO ANA BpeMeHHbIX ¢paiiioB) cneayeT yBeAnMYMBaTb HaAeKHOCTb INCKOBOWM NOACUCTEMbI
nytem ob6begmHeHusa auckos B RAID.

e [lns SSD aMckoB cneayet obA3aTenbHO Mcnob3oBaTh RAID] — T.e. 2 «3epKanbHbIX» AUCKA, Ha
KOTOPble O4HOBPEMEHHO MULLYTCS U3MEHEHMSA, YTO 3HAUYUTEIbHO YMEHbBLUUT LIAHC NOJHOM
notepu gaHHbix. RAID 10 n3 SSD ckopee Bcero byaet nsbbiTouHbIM, T.K. WnHa RAID 6yaet
orpaHMyMBaTh MPOMNYCKHYIO CnocobHOoCTb. Hanpumep, nHTepdeinc 6 FeMT/c nmeeT NponycKHyto
cnocobHocTb B 600 merabaiT B CeKyHAY, @ COBPEMEHHbIE OAMHOUYHbIe SSD yKe AO0CTUIN TaKon
cKkopocTu. Takum obpasom, ana RAID 10 mbl MOAYYMM TOT 3Ke camblit AumnT B 600 m6/c.

Passe uto c PCl Express 3.0 mo»XHO opraHm3osbiBaTb RAID 10 n3 SSD, T.K. nponyckHas
CNOCOBHOCTb 3TOM LWKHbI y}Ke 16 rMrabuT B CeKyHAy W Bbile.

e [1ns HDD gucKos, ucnoJsibayemblix aas 63kanos, 40CTaTOYHO Mcnob3oBaTb RAID1, KOTOpbIl
obecneunT HagexKHoe XxpaHeHne 63Kanos M NPUEMIMMYIO CKOPOCTb 3aMUCK U YTEHUA.

e HDD gucku, ucnonbsyemole gns b1, Heobxoanmo o6begmHatb B RAID10 (MMHMMYM 4 ancKa),
KOTOpPbI 06ecneynT onTMMasibHOe CoYeTaHNE CTOMMOCTU, HAZEXHOCTU U NPOU3BOAUTENIbHOCTMU.
HekoTopble nonb3oBaTeNn UCNOAb3YIOT TakKe RAIDS, epTByAa NpomM3BOAUTE/IBHOCTbIO B3aMeH
YBEJINYEHHOTO NPOCTPAHCTBA.

Hacrtpoiika RAID

Mpeskae Bcero, HEOHX0AMMO NPOBEPUTL HanMume U 3apsaa 6aTapen pesepsHoOro nuTaHMa (Backup
Battery Unit, BBU) B RAID. Mpu oTcyTCTBUM AaHHOM 6aTapeun 6onblnHCTBO RAID nepexoanT B pernum
6e3onacHoOl 3anucy (MOIHOCTbIO OTK/TIOYEHO K3LWIMPOBAHME 3anuncK), KOTopbii obecneynBaeT MEHbLLYIO
ckopocTb 10, yem 06bI4HbIN SATA auck!

MIMeHHO ¢ amum (haKmom ce8sa3aHO 601bUWUHCMBO 20PECMHbIX UCEM 8 MeXno00epIKKy om
nose3o08ameseli, Komopsle Nnpuobpenau dopozoli cepsep U 06HAPYHUAU, YUMo OH pabomaem
meolsneHHee, uem 0ecKkmonHoll Komnsromep. K coxaneHuto, 4acme 8eHO0OPO8 Mo YMOMYAHUIO He
cHabxcaem ceou RAID bamapeamu, moasmomy smo nepgoe, Ymo Heobxo0umo nposepums u, npu
Heobxo0umocmu, ucnpasume.

3aTtem Heob6x0AMMO NPOBECTU HACTPOMKY KILIMPOBAHMA YTEHUA U 3anncK. HacTo NO YyMOAYAHUIO KoL
MOJIHOCTBIO BbIK/IHOYEH, @ €C/IU Mbl XOTUM J,06UTbCA NPUANYHOI cKopocTh oT RAID, To Kaw Heobxoaumo
BKHOUUTD.

Kpome BKAtOUEHMA K3La, HEOBXOAMMO NPOBEPUTDL PEKMM ero paboTbl, 3TO MOXKeT 6bITb write through u
write back. BbicTpbIli cnocob paboTbl ¢ Kawem — write back, B 3Tom ciyyae M3MeHeHUs NULWYTCS B K3LW
KOHTPO//IEPA, U YEPE3 HEKOTOPOE BPEMS — HEMOCPEACTBEHHO Ha AMUCK.

MpoBepKa Hannumns batapeu, Kawa u pexkuma paboTtbl RAID MoKeT 6bITb ocyLecTs/ieHa B GUPMEHHbIX
YTUAUTAX, KOTOpble NponssoanTenn noctasaatoT smecte ¢ RAID.

CoBpemeHHble RAID-KOHTPOA/EPb! TaKKe MMEIOT BO3MOXHOCTM TOHKOW HAaCTPOMKM K3LLa — er0 MOXKHO
OPVEHTUPOBATb Ha YTEHME MM Ha 3anncb. OBbIYHO NO YMONYAHUIO CTOUT 50%/50% Ha uTeHWe-3anuch.
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YT106bI ONpPenennTb, B KaKOM OTHOLLEHUM CTOUT HAaCTPamMBaTb KL, MOXKHO BHOBb BOCMO/1b30BATLCH
nHcTpymeHtom MONS Logger us npoasuHyToro auctpubytnsa HQbird. OHa noKasbiBaeT OTHOLIEHUE
yucna onepaumin YTEHUA K onepauusam 3anmcu (B arpermpoBaHHOM BUAE C MOMEHTa NepBoro
CoeaMHEHUA K cepBepy):

EJ HQbird Firebird MONS Logger Snapshot on 31.08.2015 9:07:36

Database Options  Help

b Get Snapshot |E": Available Snapsots i) About .-:k-l Exit

{ Aggregated performance statistics || Aggregated statements performance statistics | Attachments | Transactions | Statements
-

Page reads/page writes
Top attachments page reads/page writes
B 160896 845 PageRe.ad Username IP Process name  pagereads — page writes
B 2357045 PageWrite
SM7135 10.1.31.62 S_Market.exe 42978012 386870
SM14 10.1.60.18 S_Market.exe 8846246 32296
S5M14 10.1.60.16 S_Marketexe 8755792 28208
5MB391 10.1.60.11 S_Market.exe 4969457 7587
5M112 10.1.60.23 S_Market.exe 3005432 17538
SM7116 10.1.50.163 SMOvs.exe 2173585 1541
SM5308 10.1.60.18 S_Market.exe 2097913 30041

Writes details
Top attachments with INSERTs/UPDATEs/DELETEs

B 5011831 Inserts Username P Process name  INSERTs UPDATEs DELETEs
W 102989 Updates

B 2443 176 Deletes SM1585 10.1.55.90 5_Market.exe 690573 549 517090
SME410 10.1.60.16 5_Market.exe 604236 106744 420822
SM5308 10.1.60.18 S5_Market.exe 420130 68130 234842
SMB471 10.1.60.14 S_Market.exe 399913 71810 199737
SM7135 10.1.31.62 5_Market.exe 101743 324733 93314
5M112 10.1.60.23 5_Market.exe 303903 4725 117663
5MB5433 10.1.60.21 5_Market.exe 216905 45237 112458

Garbage collection details
Top attachments with max garbage collection

(Purges+Expunges+Backouts)

B 181705 Purges Username P Process name Purges Expunges Backouts
t % 2346662 Expunges

[ ] 7227 Backouts SM1657 10.1.55.90 SMReports.exe 10035 1079910 a
i CMEAAT 1M 1 EE 175 € Marlat ava M RAOCNA4 Al

31.08.2015 9:07:36: Attachments: 296: Transactions: 333; Statements: 12554

Figure 8. HQbird MONSlogger: reads/write ratio

Kak BuauTte, B 4aHHOM NpuMepe onepaumii YTeHns ropasno 6osblue, Yem onepaumii 3anmMcu, NO3sTomy
nmeeT cmbicn HacTpoutb RAID KoHTpossep Ha 80% uteHunit n 20% 3anucu.

X/

B nocnegHue roabl NOAyYMAN PACNpPOCTPaHEHNE UHTENPUPOBAHHbIE CUCTEMbI XPaHEHUA AaHHbIX (CXA),
KOTOpble BKAKOYALOT B ceba MaccmB AMCKOB € TMBKMMM BOSMOXKHOCTAMKU KOHOUrypaumm (sce Tunbl RAID)
W NPOABUHYTBIM K3LMpoBaHMem. O6blvHO CX[ MMEOT HECKO/IbKO KOHTPOINEPOB BBOAA-BbIBOAA, YTO
no3BoaAeT 06CNyKMBaATb HECKO/IbKO CEPBEPOB OAHOBPEMEHHO, a TaKkKe paboTaTb AOCTaTOYHO BbICTPO.

MHorune opraHusaunmn npuobpetatoT CXA, M cnonb3yroT UX Aaa paboTbl ¢ 6a3amm gaHHbIX Firebird. Mpu
YCNOBUM NPABUIbHOW HAacTPOMKKM OT CX/, MOXKHO A06UTLCA OYEHb XOPOLLEN NPOU3BOANTENBHOCTY.
OCHOBHble MOMEHTbI, KOTOPbIe HYXXHO Yy4UTbIBaTb NpU ncnonb3osaHum CX/:

1) Hannume HECKONbKMX BbICOKOMPOM3BOANUTEIbHBIX KOHTPO/1/IEPOB ANCKOB, 0becneymBatowmx
MHOTOKaHa/1bHbI 0B6MeH AaHHbIMM

2) Hannuue batapei pesepsHoro nutaHus (BBU), eciv oHM NpeaycMOTPeHbl KOHCTPYKUMEN.

3) [Aduckn ana 6a3 gaHHbIX A0NXKHbI 6bITb OpraHmM3oBaHbl B8 RAID10.

4) Kaw goskeH 6bITb BKAOYEH, PEXKMM 3aNUCK yCTaHOB/EH B write back.

5) Ecan K CX[ noAKAo4YeHbl HECKO/IbKO KOMMNbIOTEPOB, TO KaXKAblA U3 HUX 0OC/YKMBAETCA CBOUM
KOHTPOJI/IEpOM.
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6) YcTaHoBNEHbI cBeXMe gpansepa ana CXA. B Hawen npakTuke 6biam cayyvam, Koraa bonee HoBble
Apansepa obecneynsann 30% NPUPOCT CKOPOCTM.

7) Ecnum Ha CX/ co3aaHbl HECKONbKO lorMyecknx auckos (ansa B, 6akanos, OC), To OHK
pa3geneHbl N0 KaHanamM BBOAaA BbiBOAA. MOMNbITKa MCNO/b30BaTb OAMH KaHaN A1A BCEX AUCKOB
Cpasy NpuBeAEeT K CHUXKEHUIO MPOU3BOANTENbHOCTH.

8) AHanoruyHo, ecnm CXJ 6yayT Mcnonb3oBaTh Cpasy HECKObKO cepBepoB n B/,
NPOM3BOAUTENIBHOCTb MOXET YMEHbLUMTLCA U3-33 NPEBbIWEHMA NOA0CHI MPONYyCKaHMA
(bandwidth) koHTpoNNepoB BBOAA-BbIBOAA.

9) YacTo ucnonb3yoTca KOMBUHMPOBaHHbIE cxembl, Korga OC 1 BpemeHHble $aisibl HaXoaaTCA Ha
JNIOKaNbHbIX ANCKaX, a 6a3a gaHHbIX M 63Kanbl Ha CXA.

YacTto CX/ ncnonb3ytotca B cxeme «2 cepsepa — 1 CX», ¢ Le/blo NOCTPOEHMA 0TKa30yCTOMYMBOrO
Knacrtepa. Hago oTMeTUTb, YTO TaKoM KiacTep NOMOMKET NobeanTb TO/IbKO Npobaembl, CBA3aHHble
HenocpeaCcTBEHHO C NoJiIomMmKol hardware ogHoro 13 cepBepoBs, YTOObI HbICTPO NEPEKNOYNTLCA Ha
BTOpOWM cepBep. Ecnm npobaema Bo3HUKHeT ¢ CX[ uam ¢ camoi 6a30i AaHHbIX, TO TaKoe pelueHne byaeT
6ecnonesHo.

[Nna NoCTpoeHmnn peasibHOro OTKa30yCTOMUYMBOTO peLleHna Heobxo4MMO UCMOIb30BaTb peLleHns ¢
penauKkaumein gaHHbIX MeXay sK3emnaapamm 6a3 aaHHbIX. Takne peweHna goctynHbl ana Firebird 2.5 b
3.0.Bbl MoxkeTe 06paTUThCa Ha support@ib-aid.com, 4Tobbl y3HaTL 6O/bLUE O PELIEHUAX BLICOKON

aoctynHoctu gns Firebird.

KpaTkue BbIBOJbI U peKOMeH /Al
[aBaiiTe KOPOTKO CYMMMpPYEM BbIBOAbI U pekomeHZaumu no hardware gna Firebird.

1) Heobxoaumo ncnosb3oBaTb MHoroagepHble CPU gna obcnykunsaHmna 601blIOro Koanyectsa
nosib3oBaTenemn
2) OnepatnBHaa NnamAaTb RAM — o6s3aTesibHOE MMHUMA/IbHOE KOJIMYECTBO PacCUUTLIBAETCA U3
KO/IM4yecTBa Nonb3oBaTeniei u napameTpos b, KonnyecTso ceepx Toro 6yaet apPpeKkTMBHO
MCNo/1b30BaTbCA ONEPALLMOHHON CUCTEMOM ANA K3WKMpoBaHMAa ¢anna bA.
3) Wcnonb3oBaTb oTAeNbHble ANCKKM ana BJl, temp-daitnos n 63kanos
4) [Ona pasmeweHns b nyywe ncnonb3oBatb SSD gUCKM.
a. PesepsuposaTb oT 30% cBOHOAHOrO MecTa Ha SSD AncKax.
b. enaTtenbHO 3KCKNO3MBHO UCNONb30BaTb AMCK nog B/.
c. Wcnonb3osatb SSD NpombilLNEeHHOro Knacca (¢ 60nblMM KOIMYECTBOM LMKNOB
nepesanucu).
5) 06nasaTtenbHo ncnosbsosatb RAID.
a. [nsa SSD - RAID 1, gha HDD — RAID10, ana HDD nog, 63kansl — RAID1.
O6s3aTenbHO NPoOBEPATL HanMuKne 1 3apag 6atapeu RAID
O6a3aTenibHO NpoBepaTb HacTpolKky write back/through (Hy»Ho cTasuTb write back).

2 oo

Psf KOHTpONNEPOB MMEET HACTPOIKY pa3mepa Kawa RAID, Hanpumep, 75% pns yteHus,
25% ana 3anucu, unm 50/50, n T.4. Heobxoaumo ctasmutb MonSlogger, MO ana
ynpasneHua napameTpamu RAID, cMOTpeTb COOTHOLLEHWE YTEHUA M 3aMUCU, U MEHATb
HacTpoiku RAID.
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e. B wucnonbsoBaHum CX[, ecTb CBOM NAKOCbI U MUHYCbI, YTOObI MONYYNTL 3PPEKT OT ee
NCNosIb30BaHMA, HE0bXoAMMO NpaBMAbHO HacTpamsaTb CX/.
6) [ NOCTPOEHMA OTKA30yCTOMUYMBOrO peLleHnsa HeobxoAMMO MCMNONb30BaTb PELLEHUS C
pennuKkaumemn, paboTtatolme Ha HECKOIbKUX CepBepax.

KOHTaKTBI

Komnanusa IBSurgeon/IBase.ru pa3pabatbisaet HQbird - npoasuHyTtbiit anctpnbytus Firebird ana
npeanpuUATUA, KOMMNJIEKCHYIO TEXHMYECKYIO NoaaepXKy Ana Firebird, pasapaboTky KacTOMHbIX
cnewLcbopoK M paspeLleHne APYrnx CAOKHbIX BOMPOCOB.

Obpauaiitech: support@ib-aid.com, +7 495 953 13 34
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