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_\0 Firehird : open Source Relational Datanase

bonble nHpopmauunm B explained-nnae

v5.0 Beta 1

* Tun kypcopa (select expression / sub-query / named cursor)
+ ATpmnbyTbl Kypcopa (invariant / scrollable)
* Homepa no3unumnm (ctpoka/ctonbeu) B PSQL
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bonble nHpopmauunm B explained-nnae

v5.0 Beta 1

* Tun kypcopa (select expression / sub-query / named cursor)
+ ATpnbyTbl Kypcopa (invariant / scrollable)
* Homepa no3unumnm (ctpoka/ctonbeu) B PSQL

B ouepeau

* B0O3MOXHOCTb peKYpCMBHOIO BbiBOA MN/1aHOB
0219 CeNeKTUBHbIX Npoueayp

* BbiBOA OLLEHOYHOWN KapANHANbHOCTM
A1 KaXXK,A0ro y3/1a paCclUMPEHHOro n/aHa
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PaHHee BbIYNCIEHNE MHBAPNAHTHbIX NPeANKaTOB

[TpnMmepbl

+ D®enkoBble ycnoBuA
WHERE 1 = 0

* MHBapuaHTHbIe yC/10BUA:
WHERE RDBSGET CONTEXT(«USER_SESSION», «PARAM») = 1

* Ewe cnoXxHee:
WITH RECURSIVE TR AS (
SELECT T.*, 1 AS LEVEL FROM "Tree" T
WHERE PARENT_ID IS NULL
UNION ALL
SELECT T.*, TR.LEVEL + 1 AS LEVEL FROM "Tree" T, TR
WHERE T.PARENT_ID = TR.ID AND TR.LEVEL < :MAX_LEVEL

)
SELECT ID, LEVEL FROM TR
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PaHHee BbIYNCIEHNE MHBAPNAHTHbIX NPeANKaTOB

B nnaHe

Select Expression
-> Filter (preliminary)
-> Table "T1" Full Scan

Select Expression
-> Recursion
-> Filter
-> Table "Tree" as "TR T" Full Scan
-> Filter (preliminary)
-> Filter
-> Table "Tree" as "TR T" Full Scan
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TpaHcdpopmaumsa outer join B inner join

v5.0 Beta 1

L 2

Ecnn WHERE-npegukaT He ymeeT ob6pabaTtbiBaTb NULLbI B
«npaBon» Tabaunue, To BO BHELLUHEM A)XKOMHE HET CMbICNA

A LEFT JOIN B ON A.ID = B.ID WHERE B.FLD1 = 0
[TnaHbl MOTYT N3MeHUTbCA!

EC/IN HY>)XKHO COXPAHUTb «MPUOUTbLIN rBO3ANKOM» NOPAAOK
coeanHeHunAa, TOoB.FLD1 IS NOT NULL

TODO

L 2

[lapameTp KOHPUra — HY>KEH NN HET?
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CroumocTHOW Bbl6Op mexay HASH n MERGE JOIN

MERGE JOIN

* Bbin «3arnywen» B Firebird 3.0 B nonb3y HASH JOIN
* Ho B page cny4yaeB MOXET Taku BbIMIPbIBaTb

* B Firebird 5.0 pa3peLueH cHOB3,
cAenaH BbIbop Ha OCHOBE CTOMMOCTH

TODO

* MERGE JOIN MO>XXHO MCNO/1b30BaTb TakXXe B CJlyvae
npeaBapuTesZIbHO COPTUPOBAHHbLIX NMOTOKOB
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CroumocTHOM Bbl6op mexay NESTED LOOP n HASH JOIN

NMpobnema

L 2

L 2

L 4

PLAN JOIN (T1 ..., T2 INDEX (T2_PK))
Bce nnoxo, ecnm Bbibopka 13 T1 npeBbillaeT pasmep T2

cardinality(T1) = 100000, cardinality(T2) = 100 —
Ka)xaaqa 3anuncb T2 yntaetca 1000 pa3!

Mntoc Kak MMHMMYM 100000 nHaekcHbixX petyen!
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CroumocTHOM Bbl6op mexay NESTED LOOP n HASH JOIN

NMpobnema

* PLAN JOIN (T1 ..., T2 INDEX (T2_PK))
* Bce nnoxo, ecnun Bbibopka 13 T1 npeBbiwaeT pa3mep T2

+ cardinality(T1) = 100000, cardinality(T2) = 100 —
Ka)xaaqa 3anuncb T2 yntaetca 1000 pa3!

* Mnroc kKak MmHUMyM 100000 MHOEKCHBbIX dpeTyen!

PeweHune

* Ypytatb T2 ogHOKpATHO, BaTCcoH!
* B3TOoM Ham nomoxeT HASH JOIN

* CTOMMOCTb XeLLMPOBaHNA TOXEe HeHy1eBas,
Ha[0 CYNTATb YTO BbIrogHee
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CroumocTHOW Bbl6op mexay NESTED LOOP n HASH JOIN

bbino

PLAN JOIN (T1 NATURAL, T2 INDEX (T2_PK))

Elapsed time = 1.253 sec

Crano

PLAN HASH (T1 NATURAL, T2 NATURAL)

Elapsed time = 0.286 sec
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TpaHcpopmaumsa noj3anpocoB B Semi-joins

Nneq

L 2

L 2

IN/EXISTS 3T0 no cyT semi-join

NopaboTka anropntmoB NESTED LOOP 1 HASH / MERGE JOIN
AN noaaep Xk ceMaHTUKM semi-join (M 3aoaHO anti-join)

TpaHcdopmauma IN/EXISTS B semi-join
Nanee onTMMN3aTop BbiIbMpPAET a/ITOPUTM COeNHEHNS

CnTyauma aHasIorM4yHa npeablayLwen — ecsiv noasanpoc

BO3BpaLLLEAeT HEMHOIO CTPOK, TO €ro BbIroHee KeLnpoBaTb, YEM
nepeBbINOJIHATb KaXX bl pa3
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TpaHcpopmaumsa noj3anpocoB B Semi-joins

Nneq

L 2

L 2

IN/EXISTS 3T0 no cyT semi-join

NopaboTka anropntmoB NESTED LOOP 1 HASH / MERGE JOIN
AN noaaep Xk ceMaHTUKM semi-join (M 3aoaHO anti-join)

TpaHcdopmauma IN/EXISTS B semi-join
Nanee onTMMN3aTop BbiIbMpPAET a/ITOPUTM COeNHEHNS

CnTyauma aHasIorM4yHa npeablayLwen — ecsiv noasanpoc

BO3BpaLLLEAeT HEMHOIO CTPOK, TO €ro BbIroHee KeLnpoBaTb, YEM
nepeBbINOJIHATb KaXX bl pa3

YTO panblie

* TpaHcdopmauma NOT IN / NOT EXISTS - anti-join
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TpaHcpopmaLmMa NoA3anpocoB B inner joins

Npes

« where t1.id in ( select t2.id from t2 where ...)
— t1 semi-join ( select t2.id from t2 where ... ) on t1.id = t2.id
— £1 semi-join t2 on t1.id = t2.id and ...

+ where t1.id in (select t2.id from t2 where ...)
— t1 join (select distinct t2.id from t2 where ...) on t1.id = t2.id
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TpaHcpopmaLmMa NoA3anpocoB B inner joins

Nneq

« where t1.id in ( select t2.id from t2 where ...)
— t1 semi-join ( select t2.id from t2 where ... ) on t1.id = t2.id
— £1 semi-join t2 on t1.id = t2.id and ...

+ where t1.id in (select t2.id from t2 where ...)
— t1 join (select distinct t2.id from t2 where ...) on t1.id = t2.id

YTO 3TO HAM paeT

* He Tonbko nopagok coegnHeHna T1-T2, HO n o6paTHbIN

* [Mpn obpaTHOM nopaake y>Ke MOXKeT 0Ka3aTbCAa Aellesne
anropntm NESTED LOOP

* Ho DISTINCT 3To nMwiHAA COpTUPOBKA
* TlycTb onTMMMN3aTOp CaM oueHnBaeT!
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JdppexTnBHOe BbinonHeHue IN <constant list>

Cenyvac

* MHAOEeKCHbIN NONCK Ha Ka)a0e 3HaYeHme 13 Cnncka
* Homepa 3anuncen BbICTaBAAOTCA B bBuTmane

* Ecnu kKntoyem MHOro, To onTMMM3aTop OTKa3blBaeTCA OT
MCMOJIb30BaHUA MHAEKCA

* Jlumunt B 1500 3/1eMeHTOB, M60 BHYTPpU TPaHCHOPMUPYETCA B
FLD = 1 OR FLD = 2 OR ..
n paboTaeT peKypCMBHO
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JdppexTnBHOe BbinonHeHue IN <constant list>

YTO MOXXHO caesniaTb

* He TpaHchopMMpOBaATL CNNCOK, NepenaBatb M 06pabaTbiBaTb
«KaK ecTb» (NnpowaemMca C IMMUTOM Ha YMCJ10 3JIEMEHTOB)

* 3HA4YeHwnAa OTCOPTUPOBATbL

* Ecnv nHpekca HeT — 6MHApPHbIN NOUCK MO OTCOPTUPOBAHHOMY
MaccuBy

* Ecnm ecTb — 0ANH MHAEKCHbIN MOUCK MO AMANA30HY
OT MiN-3Ha4YeHMA 40 Max-3HavYeHuA

* lMpwn 3TOM He 0b6A3aTeNbHO NepebmnpaTh BCe KJIHOUYM HA BCEX
JINCTOBbIX CTPAHML,AX, MOXKHO ABUIATbHCA «CKAYKaAMU»

* [Mpn HeboNbLIOM YNC/IE 3HAYEHNIN CTAPbIN CTOCOD6 MOXeT
0Ka3aTbCA 6bICTpee, HY>KHA OLLEHKA CTOMMOCTM 060MX BAPMAHTOB
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[oackaska OPTIMIZE FOR

Nneq

* YKa3blBaeT NpeAnoyTeHnsa KJIMeHTa no BbibopKe 3anuncen
* ALL ROWS /FIRST ROWS

* HeaBHo ucnonb3lyetca c Firebird 3.0 (FIRST <n>, EXISTS)
* 9BHO M B cMHTaKcnce n B koHdpure — B Firebird 5.0
* BnunseT Ha BbIGOp NN1aHa, B 4YacTHOCTM SORT vs ORDER

TODO

* CTOMMOCTHAA OLEeHKAa C y4eTOM Y1C/1a pe3y/IbTUPYIOLLNX CTPOK
* YnpaBJ/sieHne Ha ypoBHe ceccun (DPB / ALTER SESSION)
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Bonpochbi?
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