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JTOT MaTepuas OBLI CO3laH IIpU IIOJJep>KKe M CIIOHCOPCTBe KOMIAaHUU iBase.ru, xKoropas
paspabareiBaeT HHCTPyMeHTHl Firebird SQL [uig IIpegupusaATHUU U IIPefOCTaBJSET CepBUC
TeXHUYeCKOM nmoamep kK a1 Firebird SQL.

MatepuraJsl BBIIYIIeH [0J julieHsued Public Documentation License https://www.firebirdsql.org/
file/documentation/html/en/licenses/pdl/public-documentation-license.html
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ITpegucioBue

NpeauncnoBune

HemaBHo Briiesr Release Candidate CYB/[ Firebird 5.0, a aTo o603HavaeT, UTO IIPUIILJIO BPeMs
03HAaKOMHUTBCI C HOBBIMH BO3MOYKHOCTSIMH IIPE[ICTOSINET0 pesir3a. ITO BOCbMOM OCHOBHOH
BhINTycK CYB/] Firebird, paspaboTka KOTOporo Hadasack B Mae 2021 roga.

B Firebird 5.0 kKoMmaHia pa3pabOTYUKOB COCpPeJOTOYMJIA CBOM YCWIHA Ha I[IOBBIIIEHUE
npousBoauTeIbHOCTU CYB/l B pa3IMUHEBIX aclleKTaX, TaKUX KakK:

IapaJuleJIbHOE BBIIIOJIHEHHUe JIJI paclpocTpaHEHHBIX 3a7a4: backup, restore, sweep, co3faHue
U IIepecTpoeHUe HH/eKCa;

yiydiieHune MaCH_ITaGI/IPOBaHI/IH B MHOTOII0JIb30BaTe/JIbCKOH cpene;

YCKOpeHMe IIOBTOPHOM IIOATOTOBKHU 3aIIpOCOB (Kelll KOMIIMJINPOBAHHbBIX 3aIIPOCOB);

* yJIydllleHHe OIITUMU3aTopa;

* yJIydIlleHHe aJITOPUTMa CKaTHs 3allHCel;

* IIOMCK Y3KHUX MECT C IIOMOIIIbIO IIJIaTMHA IIPOPUIMPOBAHUS.
ITocko/IbKY 00BbEM MaTepHaJsia JOBOJIbHO OOJIBIIOH, TO S pa3zesiio OllMcaHue HOBBIX QYHKITUN Ha
HeCKOJIbKO YacTeu:

* yJIydIlleHHe B OIITUMH3aTOpPe 3aIIPOCOB;

* HOBBbIE BO3MOKHOCTH B g13bIKe SQL Firebird 5.0;

* npyrue GQyHKIUHU nosiBUBIIHUecd B Firebird 5.0;

* IIOMCK Y3KHUX MecCTa C IIOMOIbI0 ItaruHa PSQL nipoduinpoBaHus.

B 3TOM cTaThe MBI IIOSHAKOMUMCS C YIAyUIIIeHUAMH B OIITUMH3aTOpPE 3aIIpOCOB.


https://firebirdsql.org/en/firebird-5-0-0-rc1/

Chapter 1. ViyuiiieHue oIITUMHU3aTOPa

Chapter 1. Yay4yweHune ontummsaTtopa

B Firebird 5.0 omrTUMH3aTOp 3aIIPOCOB II0/IBEPICSI CAMbIM 3HAUUTEIbHBIM U3MEHEHUSIM CO BpeMEH
Firebird 2.0. [lajee s omuily, YTO MMEHHO H3MEHWJIOCh U INPHUBEAY IIPUMepHl C 3aMepaMH
IIPOU3BOUTETHLHOCTH.

1.1. CtonmocTHasa ouyeHka HASH vs NESTED LOOP JOIN

CoemyHeHMe II0OTOKOB C IIoMOIIbI0 anroputMa HASH JOIN nogBuiiocs B Firebird 3.0.

[Tpu coeprHeHre MeTo0M HASH JOIN BXOHBIe TIOTOKU BCer/a JesATCI Ha BeYIIUU U BeJOMBIiA,
IIPH 3TOM BeJOMBIM OOBIYHO BBIOMpaeTCs IIOTOK C HaMMeHbIIeH KapAWHaJIbHOCTHI0. CHayasa
MeHBbIIINHY (BeJOMBII) II0TOK I1eJIMKOM BBIUUTHIBAETCA BO BHYTPeHHUU 6ydep. B mmpoiecce yTeHUsa
K KaXK[OMy KJ/IOUy CBSI3M IIPpHMeHseTCsa Xell-QyHKIIUA M IIapa {XeIl, ykasaTeJb B Oydepe}
3allMChIBaeTCs B Xelll-Tabuuily. Ilocse yero uuraeTcsd BeAyIHM IIOTOK M er0 KXY CBSISHU
ompobyeTcss B Xell-Tabymie. ECIM COOTBeTCTBHMe HaHWeHO, TO 3allMCH OOOMX IIOTOKOB
COeIMHAIOTCI U BBIJAIOTCA Ha BBIXOA. B cilydae HeCKOJIBKHUX IyOJIHMKATOB [AaHHOIO KJIIOYa B
BeJJOMOM TabsinIle Ha BBIXOJ OYAyT BBIAHBI HECKOJIBLKO 3allrceil. ECIM BXOJKIeHUs KII04a B Xelll-
TabJIMITY HeT, IIepeX0yuM K CIe[yIoIeH 3alliCcH Belyll[ero II0TOKa U Tak JaJlee.

JTOT AJITOPUTM COETUHEHUSA pa60TaeT TOJIBKO IIpH CPaBHEHUH I10 CTPOTOMY PaBE€HCTBY KJII04uel, u
AOOITyCKaeT BbIPaKeHUA Ha/l KIIFDYaMH.

Jlo Firebird 5.0 meTox coeguHeHuss HASH JOIN IIpruMeHSICS TOJIBKO IIPH OTCYTCTBUU UHEKCOB I10
YCJIOBUIO CBSA3U WM HUX HENPUMEHUMOCTH, B IIPOTUBHOM CJy4ae OIITUMH3aTOpP BbIOHpaJI
asroputM NESTED LOOP JOIN c ucrnoab3oBaHWeM UHJEKCOB. Ha caMoMm [fesie 3TO He Bcerga
OIITUMaJIbHO. EC/IH 60JIBIII0M IIOTOK COeUHAeTC C MaJIeHbKOM TabJIMIeH 110 IIepBUYHOMY KJIHOUY,
TO KaKfas 3alKChb TaKoW TabyMIpl OyfeT YUTaTbCAd MHOTOKPAaTHO, KPOMe TOI'O0 MHOIOKPaTHO
OyZyT IIpOUTEHBl U CTPAHUIBI HUHJEKCOB, eCJId OHU HCIOJb3YITCA. IIpu HCII0JIb30BaHUU
coequHeHusd HASH JOIN mMeHbIag TabJuuiia O6ygeT IIpouydTaHa POBHO OAWH pas. EcTecTBeHHO
CTOMMOCTB XeIlIMPOBaHUS U IIPOOMPOBaHMUA He OeCIJIaTHBI, II03TOMY BBIOOP KaKOM aJrOpUTM
IIPUMEHATH IIPOUCXOLUT Ha OCHOBE CTOUMOCTH.

Jlajlee IIOCMOTPHUM KaK OJUH U TOT >Ke 3arpoc OyzeT BeirtosiHeH B Firebird 4.0 u Firebird 5.0.
UT06B! OBLJIO IIOHATHO UTO IIPOMCXOAUT g IIpuBefy explain mraH, oOBIYHYI0 CTaTUCTHUKY U II0-
TabJIMYHYI0 CTATUCTUKY.

JloIlycTHUM y Bac ecThb OfHa 6oJibllasl TabyuIa ¥ K HeH 110 IIepBUYHOMY KJII0UY IIPHUCOEeUHSIETCS
MHOTO0 HeOOJIbIIINX CIIPaBOYHBIX Ta6JIHII.
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SELECT
COUNT(*)

FROM
HORSE
JOIN SEX ON SEX.CODE_SEX = HORSE.CODE_SEX
JOIN COLOR ON COLOR.CODE_COLOR = HORSE.CODE_COLOR
JOIN BREED ON BREED.CODE_BREED = HORSE.CODE_BREED
JOIN FARM ON FARM.CODE_FARM = HORSE.CODE_FARM

B manHOM ciry4ae s ucosb3yto COUNT(*) uToOBI MCKIIOUMUTE BpeMs peTda 3aluceit Ha KJIHEHTa, a
TaK ’Ke rapaHTUPOBATH UTO OYAyT M3BJIeUeHbl UMEHHO BCe 3allUCHU.

PesysibTat B Firebird 4.0.
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Select Expression
-> Aggregate
-> Nested Loop Join (inner)
-> Table "COLOR" Full Scan

-> Filter
-> Table "HORSE" Access By ID
-> Bitmap
-> Index "FK_HORSE_COLOR" Range Scan (full match)
-> Filter
-> Table "SEX" Access By ID
-> Bitmap
-> Index "PK_SEX" Unique Scan
-> Filter
-> Table "BREED" Access By ID
-> Bitmap
-> Index "PK_BREED" Unique Scan
-> Filter
-> Table "FARM" Access By ID
-> Bitmap
-> Index "PK_FARM" Unique Scan
COUNT
519623

Current memory = 2614108752
Delta memory = 438016

Max memory = 2614392048
Elapsed time = 2.642 sec
Buffers = 153600

Reads = 0

Writes = @

Fetches = 5857109

Per table statistics:

———————————————————————————————— et ST TR SR
Table name | Natural | Index | Insert
———————————————————————————————— et TEEET TR SR

BREED | | 519623
COLOR | 239 |
FARM | | 519623
HORSE | | 519623
SEX | | 519623
-------------------------------- Lt ST TR SR

Terephb BBIIIOJTHUM TOT ke caMbIi 3aripoc B Firebird 5.0.

- —_————— + — +

Update
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Select Expression
-> Aggregate
-> Filter
-> Hash Join (inner)
-> Hash Join (inner)
-> Hash Join (inner)
-> Nested Loop Join (inner)
-> Table "COLOR" Full Scan
-> Filter
-> Table "HORSE" Access By ID
-> Bitmap
-> Index "FK_HORSE_COLOR" Range Scan (full match)
-> Record Buffer (record length: 25)
-> Table "SEX" Full Scan
-> Record Buffer (record length: 25)
-> Table "BREED" Full Scan
-> Record Buffer (record length: 33)
-> Table "FARM" Full Scan

519623

Current memory = 2579749376
Delta memory = 352

Max memory = 2582802608
Elapsed time = 0.702 sec
Buffers = 153600

Reads = @

Writes = 0

Fetches = 645256

Per table statistics:

———————————————————————————————— T T e LT TTEEEE
Table name | Natural | Index | Insert | Update | Delete |
-------------------------------- T T T T
BREED | 282 | | | |

COLOR | 239 | | | |
FARM | 36805 | | | |

HORSE | | 519623| | | |
SEX | 4 | | | |
———————————————————————————————— T T e e SLTTEEEE

Kak BuuTe pasHUIla BpeMeHU BBIIIOJIHeHUd B 3,5 pasal

1.2. CtronmocTHas ouyeHka HASH vs MERGE JOIN

Anroputm coeguHeHud causgsHreM MERGE JOIN 6511 BpeMeHHO 0TKJIr04eH B Firebird 3.0 B 110163y
coemuHeHusa anroputMoM HASH JOIN. OOBIYHO OH IIPUMEHSJICE B TeX Ciay4dasdX KoIja
ucriosnb3zoBaHue anropurMa NESTED LOOP JOIN 6bLI0 HeONTUMAaJAbHBIM, TO €CTh B IIEPBYIO
ouepeb IIPU OTCYTCTBHH MHJIEKCOB II0 YCJIOBHIO CBSISH MJIHM KX HEIIPHMMEHHMMOCTH, a TakKKe IIpH
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OTCYTCTBHH 3aBUCHMMOCTH MeEXY BXOAHBIMHU IIOTOKaMH.

B GosbIIMHCTBe ciay4daeB coepuHeHHe MeTonoM HASH JOIN 6osiee 3adpPeKTHUBHO, IIOCKOJILKY He
TpeOyeTCs BBIIIOJIHATE IIpeBapUTeIbHYI0 COPTHUPOBKY IIOTOKOB I10 K/IF0YaM COeJUHEeHUs, HO eCTh
cayyau korga MERGE JOIN 6oJtee apdeKkTUBeH:

° COeIUHsIEMble TIOTOKHU VyKe OTCOPTUPOBAHBI II0 KJIKYAM COeIUHEHUs, HaIOpuMep
IIPOU3BOIUTCA COeIMHEHMe Pe3yJIbTaTOB ABYX II0/I3alIPOCOB II0 KJI0UaM yKasaHHBIM B GROUP
BY:

select count(*)

from

(
select code_father+0 as code_father, count(*) as cnt
from horse group by 1

) h

join (
select code_father+0 as code_father, count(*) as cnt
from cover group by 1

) ¢ on h.code father = c.code_father

B mraHHOM ciiyuyae coelMHsAeMble II0TOKU y>Ke 0TCOPTUPOBAHBEI 110 KyItouy code_father, moatomy
UX IIOBTOPHAs COPTUPOBKA He TpebyeTcs, a 3HaYUT ajroputMm coepgrHeHuss MERGE JOIN 6ypeTr
Haubosee 30 PeKTUBHBIM.

K corxasienuro onntuMusaTop Firebird 5.0 He yMeeT pacriosHaBaTh TaKHe CIydau.

* CoelUHsIeMble IIOTOKU OYeHb BeJIUKU. B 3TOM ciryyae Xell-TabJjInIla CTAHOBUTCS OUeHb BeJIUKa
U yXe He IIOMeIalTCd IeJUKOM B namMaTb. Onrumusartop Firebird 5.0 1poBepser
KapAUHaJIbHOCTHU COeUHSAEMBIX IIOTOKOB, U €CJIM MeHbIIas U3 HUX 60Jiee MUJIJIMOHA 3allucei
(6osree TouHasa muppa 1009 ciaoroB * 1000 xosmmsuu = 1009000 sammceit), TO BhIGUpaeTcs
anroputM coepmHeHHs1 MERGE JOIN. B explain 1u1aHe OH BBIIVISITUT CJIEAYIOIITAM 00pa3oM:

SELECT
*
FROM
BIG_1
JOIN BIG_2 ON BIG_2.F_2 = BIG_1.F_1

Select Expression
-> Filter
-> Merge Join (inner)
-> Sort (record length: 44, key length: 12)
-> Table "BIG_2" Full Scan
-> Sort (record length: 44, key length: 12)
-> Table "BIG_1" Full Scan
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1.3. TpaHcdopmauma OUTER JOIN B INNER JOIN

TpaguniriornHo OUTER JOIN 0BOJIBHO IJIOX0 OIITUMU3UPOBAHEL B Firebird.

Bo-tepBrIX, B HacTosllee BpeMsd OUTER JOIN M0>KeT OBITH BBIIIOJIHEH TOJIBKO OJHUM aJITOPUTMOM
coequHeHusd NESTED LOOP JOIN, yTo MOXKeT OBITH M3MEHEHO B CJIeAYyHINUX Bepcusx. Eciu
BO3MOKHO, TO Oy/IeT UCII0/Ib30BaH UHJEKC 110 KUY IIPUCOeAUHIAeMOM TabIUIIbl, HO KaK MBI yoKe
BU/IeJIU BBIIIIE - 3TO He eCTh TapaHTHs HanuboJiee 6BICTPOro BHIIIOJTHEHUS.

BO-BTOpBIX, IIPpHX COeMHEHHWH IIOTOKOB BHEIITHHMMH COEJHMHEHHAMU IIOPANOK COeJUHEHUA CTPOro
(1)I/IKCI/Ip0BaH, TO €CTh OIITUMH3AaTOp He MOXeT HM3MEHHUTHL €ro, YTOOBI pe3yabTaT OCTaBaJICAd
IIPaBHUJIBHBIM.

OpHaxo, eciim B yesoBur WHERE cyiriecTByeT IpefuKatT AJIs 1101 "TIpaBoOM” (IIpHCOeUHSIEeMOM)
TabJIUIIbl, KOTOPHIM SIBHO He obpabaThkiBaeT 3HaueHUe NULL, ToO BO BHeIlIHEM COeJUHEHUU HeT
cMbIciIa. B aToM ciyyae HauwmHag ¢ Firebird 5.0 Takoe coenyHeHue OyzeT IIpeoOpa3oBaHO BO
BHYTpeHHee, YTO II03BOJIAET OITHMMH3ATOPY IIPHMEHATH BeCh CIIEKTP AOCTYIIHBIX aJrOPHUTMOB
coeHEeHUsI.

JIOIIyCTHM Y Bac eCTh CJIeYIOIIUY 3a1Ipoc:

SELECT

COUNT(*)
FROM

HORSE

LEFT JOIN FARM ON FARM.CODE_FARM = HORSE.CODE_FARM
WHERE FARM.CODE_COUNTRY = 1

PesysnbTaT BhIIloSIHEHU B Firebird 4.0:
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Select Expression
-> Aggregate
-> Filter
-> Nested Loop Join (outer)
-> Table "HORSE" Full Scan

-> Filter
-> Table "FARM" Access By ID
-> Bitmap
-> Index "PK_FARM" Unique Scan
COUNT
345525

Current memory = 2612613792
Delta memory = @

Max memory = 2614392048
Elapsed time = 1.524 sec
Buffers = 153600

Reads = 0

Writes = 0

Fetches = 2671475

Per table statistics:

-------------------------------- e
Table name | Natural | Index | Insert
-------------------------------- e e e e b e e

FARM | | 519623
HORSE | 519623] |
-------------------------------- T

PesysabTaT BeIIloSHeHU B Firebird 5.0:
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Select Expression
-> Aggregate
-> Nested Loop Join (inner)

-> Filter
-> Table "FARM" Access By ID
-> Bitmap
-> Index "FK_FARM_COUNTRY" Range Scan (full match)
-> Filter
-> Table "HORSE" Access By ID
-> Bitmap
-> Index "FK_HORSE_FARMBORN" Range Scan (full match)
COUNT
345525

Current memory = 2580089760
Delta memory = 240

Max memory = 2582802608
Elapsed time = 0.294 sec
Buffers = 153600

Reads = 0

Writes = 0

Fetches = 563801

Per table statistics:

-------------------------------- e T e e s LT T
Table name | Natural | Index | Insert | Update | Delete |
———————————————————————————————— e T e e R
FARM | | 32787| | | |
HORSE | | 345525 | | |
-------------------------------- e T e e LR

BLII/II‘pLIH_I B4 pa3a! JTO IIPOM301IJIO IIOTOMY, UTO THUII COEMTHEHUA OBLTT UI3MEHEH Ha BHYTpPEHHEE,
d 3TO 3HAYUT IIOTOKHU MOKHO ITepeCTaBJ/IATbL MECTaMU.

HekoTopsle U3 BaC MOI'YT BO3PasUTh, a 3aUeM MHe ITHcaTh U3HaYaJIbHO He 3QpPeKTUBHBIN 3a11poc?
JleJ10 B TOM, UYTO MHOTHeE 3aIIpPOChI MUIITYTCAI AUHaMUuecKu. Hampumep, yciaoBue FARM. CODE_COUNTRY
= 1 MOKeT OBITh JUHaMHUYEeCKU 100aBJIeHO IIPUJIOKEHUEM K yrKe CYIeCTBYIOIeMY 3aIpocy, UiIn
3aIpoc MoKeT OBITH IeJIMKOM HallkcaH C IIOMOIbH0 ORM.

Hexkoroprle paspaboruuku wucnonb3yroT LEFT JOIN BMmecto INNER JOIN kak 1mozickasky
OIITUMM3AaTOpPy: B KaKOM IIOpsfiKe IIPOU3BOAUTEL COeflMHeHHe TabJuL,. IIpH 3TOM HCIIOJIb3yeTCs
HeKoTopoe "¢erikoBoe" ycaoBre B WHERE 1o moJsiro "mpaBoit” TabJIHIlbl, KOTOPOE BCeria UCTHUHHO,
ecl B IIpaBOM TabJIMIle HaNeHO COOTBETCTBHE II0 YCJIOBHIO CoefuHeHMd. /U1 HUX 0OCTaJICA
06xoHOM BapuaHT: ecau B WHERE ecthb ycioBue IS NOT NULL 1mo mosiro "mpaBoM" TaGJIUIIBI, TO
BHeIIHMe COeJWHeHHe He TpaHCPOpMHUpYyeTCd BO BHYTpPeHHee. B 3TOM ciydae, HeOOXOJUMO

3aMeHUTHh Takoe "¢erikoBoe" ycioBue Ha IS NOT NULL.

10
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SELECT

COUNT(*)
FROM

HORSE

LEFT JOIN FARM ON FARM.CODE_FARM = HORSE.CODE_FARM
WHERE FARM.CODE_FARM IS NOT NULL

Select Expression
-> Aggregate
-> Filter
-> Nested Loop Join (outer)
-> Table "HORSE" Full Scan

-> Filter
-> Table "FARM" Access By ID
-> Bitmap
-> Index "PK_FARM" Unique Scan
COUNT
519623

Current memory = 2580315664
Delta memory = 240

Max memory = 2582802608
Elapsed time = 1.151 sec
Buffers = 153600

Reads = 0

Writes = 0

Fetches = 2676533

Per table statistics:

-------------------------------- e e e e s b e e e e e
Table name | Natural | Index | Insert | Update | Delete |
-------------------------------- R L
FARM | | 519623 | | |
HORSE | 519623] | | | |
-------------------------------- T o b e e s b e e e e e e e

1.4. PaHHee BbluMcC/ieHNE MHBAaPUAHTHLIX NpeanKaToB

Hauwunas c Firebird 5.0, ecsit QUIBTPYIONUU IIpefrKaT MHBapUaHTEH, U ero 3HaueHUe PaBHO
FALSE, To uM3BJleueHUe 3amucell M3 BXOQHOIO IIOTOKAa HeMeJJIeHHO IIpeKpalraercd. IIpegukart
SIBJISETCSI UHBaPHUaHTHBIM, €CJIH er0 3HayeHUe He 3aBUCHUT OT I10JIe¥ QUIbTPYeMbIX IIOTOKOB.

[IpocTedIIUM CjydyaeM HWHBapUaHTHOIO IIpefuKaTa SBJIsIeTCd ¢QeNKoBOe JIOKHOe VCI0BUe
¢unbpTpanuu 1=0. [IocMOTPUM Kak 3allpoCc C TaKUM ycaoBHeM BeInosHdAeTcs B Firebird 4.0 u
Firebird 5.0.

11
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SELECT COUNT(*) FROM HORSE
WHERE 1=0,

Pesysabrart B Firebird 4.0

Select Expression
-> Aggregate
-> Filter

-> Table "HORSE" Full Scan

Current memory = 2612572768
Delta memory = @

Max memory = 2614392048
Elapsed time = 0.137 sec
Buffers = 153600

Reads = 0

Writes = @

Fetches = 552573

Per table statistics:

________________________________ +_________+_________
Table name | Natural | Index
________________________________ +_________+_________
HORSE | 519623
________________________________ +_________+_________

PesysibTat B Firebird 5.0

12
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Select Expression
-> Aggregate
-> Filter (preliminary)
-> Table "HORSE" Full Scan

Current memory = 2580339248
Delta memory = 176

Max memory = 2582802608
Elapsed time = 0.005 sec
Buffers = 153600

Reads = 0

Writes = 0

Fetches = 0

Kaxk BUIHO 13 IPUBEIEHHOM BhIIIe CTaTUCTUKHU Firebird 4.0 B XosocTyro MmostoTiit 500000 3amuceit
Tabsmmiisl HORSE, B To BpeMs Kak Firebird 5.0 He o6paiasica K Hell BOBCe. 3TO IIPOU30IILIO II0TOMY,
4o Firebird 5.0 BEIUMC/INII 3HaUeHHe HHBAPUAHTHOIO IIpeJuKaTa 1epey ureHrueM Tabuisl HORSE
U VCKJIFOYUMJI 9TO UTEeHHUE.

[IpegBapUTeIbHOE BbIUKC/IEHHE HHBAPUAHTHBIX IIPeIUKATOB B explain IyiaHe oTo6pakaeTcs Kak
Filter (preliminary).

Ka3asoch 0bI, @ KaKas HaM I10JIb3a OT TOTO, YTO 3aIIPOC C JIOXKHBIM YCJIOBHEM CTaJl BBITIOTHSATHCS
6pIcTpo? KTO GyfeT mucaThb TakKue 3ampochl? He 3abGbIBaliTe 3ampochl MOTYT (OPMHPOBATHCS
OUHAMHWUYeCKU U TOT/A I10Ib3a CTAHOBUTCS OUEBUTHOM.

[IpuBey ITpuMep 60see IPaKTUYHOI0 IPUMeHeHUs JaHHOM ONITUMU3aIUy. /l0IyCTUM Y Hac ecThb
3aIIpocC C ITapaMeTPOM:

SELECT * FROM HORSE
WHERE :A=1,;

3mech mapaMeTp A He 3aBUCHUT OT I10JIed QUIBLTPYeMOIO II0TOKA, II03TOMY IIpefuKaT :A=1 MOXKHO
BBIUMCJIUTEL IIpeiBapUTe/JbHO. TakUM o00pasoM, MbI IIojgy4aeM 39(eKTHUBHOe BKJ/IIOUEHHE U
BBIK/IIOUEeHMe IT0JTHOM BHIOOPKU 3HaYeHUM U3 HEKOTOPOIO 3aIIpoca C IIOMOIILI0 [TapaMeTpa.

[IpuBeny emé ogUH IIpHMep, B KOTOPOM HCIIOJIb3YeTCs paHee BBIUMCJIeHHe HHBAapPUaHTHBIX
npeaukaToB. /JlomycTUM y Hac ecThb Tabsmna Jomazed HORSE, u Heo6XOgWMO IIOJYYUTH
POZOCIIOBHYIO JIOIIAAU Ha IWIYOMHY 5 pAgoB. /IjId 3TOTO HAIUINEM CJIeAYIOIIUN PeKypCHUBHBIA
3armpoc:

13
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WITH RECURSIVE
RAS (

SELECT
CODE_HORSE,
CODE_FATHER,
CODE_MOTHER,
0 AS DEPTH

FROM HORSE

WHERE CODE_HORSE = ?

UNION ALL

SELECT
HORSE . CODE_HORSE,
HORSE.CODE_MOTHER,
HORSE.CODE_FATHER,
R.DEPTH + 1

FROM R

JOIN HORSE ON HORSE.CODE_HORSE = R.CODE_FATHER

WHERE R.DEPTH < 5

UNION ALL

SELECT
HORSE . CODE_HORSE,
HORSE.CODE_MOTHER,
HORSE . CODE_FATHER,
R.DEPTH + 1

FROM R

JOIN HORSE ON HORSE.CODE_HORSE = R.CODE_MOTHER

WHERE R.DEPTH < 5
)
SELECT *
FROM R

CraTtucTuKa BhIToIHeHUA B Firebird 4.0 BRIIVIIAUT TaK (IIAH OIIYILEH):

Current memory = 2612639872
Delta memory = 0

Max memory = 2614392048
Elapsed time = 0.027 sec
Buffers = 153600

Reads = 0

Writes = 0

Fetches = 610

Per table statistics:

_________ +_________+_________
Natural | Index | Insert
_________ +_________+_________
| 127]
_________ +_________+_________
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CpaBHuM c Firebird 5.0

Select Expression
-> Recursion

-> Filter
-> Table "HORSE" as "R HORSE" Access By ID
-> Bitmap
-> Index "PK_HORSE" Unique Scan
-> Union
-> Filter (preliminary)
-> Filter
-> Table "HORSE" as "R HORSE" Access By ID
-> Bitmap

-> Index "PK_HORSE" Unique Scan
-> Filter (preliminary)
-> Filter
-> Table "HORSE" as "R HORSE" Access By ID
-> Bitmap
-> Index "PK_HORSE" Unique Scan

Current memory = 2580444832
Delta memory = 768

Max memory = 2582802608
Elapsed time = 0.024 sec
Buffers = 153600

Reads = 0

Writes = 0

Fetches = 252

Per table statistics:

———————————————————————————————— T T B . DT
Table name | Natural | Index | Insert | Update | Delete |
-------------------------------- S
HORSE | | 63| | | |
-------------------------------- e S r T ST RSP

Firebird 5.0 moTpe6oBajsiock BABOe MeHbIlle uTeHUN Tabiuibl HORSE. Bcé mmoTomMy, 4TO ycCiIoBUe
R.DEPTH < 5 To)Ke gBJIgeTCA HHBAPHUAaHTOM Ha Ka)KI0M Il1are peKypCUBHOIO0 3aIIpoca.

1.5. 3ddekTMBHOE BbiNonHeHMe IN co cnnuckom
KOHCTaHT

Jlo Firebird 5.0 mpegukat IN co CIMCKOM KOHCTAHT OBLI orpaHuYeH 1500 3jieMeHTaMu, II0CKOJIbKY
obpabaThIBaJICs PeKyPCUBHO IIpe0bpasysi UCXOJHOe BhIpa’keHHe B 9KBUBAJIEHTHYIO GOpMYy.

To ecTs,

FIN (V1, V2, ... UN)
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rpeobpasyeTcs B

(F=V1) OR (F=V2)O0R .... (F=VN)

Hauwunag c Firebird 5.0 o6pa6oTka mpegukatoB IN <list> gBisgercsa suHeWHOHN. JIuMmut B 1500
3JIEMEHTOB YBeJIMYeH 10 65535 3/IeMeHTOB.

Cricky KOHCTaHT B IN, IIpeiBapUTeJIbHO OLIEHMBAKTCS KaK MHBAapPHUAaHTHI U KIIIUPYIOTCI KakK
IBOMYHOE JIepeBO IIOMCKA, YTO YCKOpsieT CpaBHEHHe, eCIU YCI0BHe He0OX0UMO IIPOBEPUTE LI
MHOTHX 3aIIMCeH WX eC/IU CIIUCOK 3HaYeHUH JUIMHHBIM.

IIpOo/IeMOHCTPHUPYEM 3TO CJIEZYIOIINM 3aIIPOCOM:

SELECT
COUNT(*)
FROM COVER
WHERE CODE_COVERRESULT+@ IN (151, 152, 156, 158, 159, 168, 170, 200, 202)

B manHoM ciyyae CODE_COVERRESULT+0 HamucaH yMBIILIEHHO, YTOObI OTKJIIOUUTH KUCIIOJIb30BaHUE
HHJIEKCa.

Pesysabrart B Firebird 4.0

Select Expression
-> Aggregate
-> Filter

-> Table "COVER" Full Scan

Current memory = 2612795072
Delta memory = -288

Max memory = 2614392048
Elapsed time = 0.877 sec
Buffers = 153600

Reads = 0

Writes = 0

Fetches = 738452

Per table statistics:

-------------------------------- e T e e s LT T
Table name | Natural | Index | Insert | Update | Delete |
———————————————————————————————— e T e e R
COVER | 713407| | | | |
———————————————————————————————— e e e e  BEEnEEEEE
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PesysabTart B Firebird 5.0

Select Expression
-> Aggregate
-> Filter

-> Table "COVER" Full Scan

Current memory = 2580573216
Delta memory = 224

Max memory = 2582802608
Elapsed time = 0.332 sec
Buffers = 153600

Reads = 0

Writes = 0

Fetches = 743126

Per table statistics:

———————————————————————————————— e T B S G nn T
Table name | Natural | Index | Insert | Update | Delete |
———————————————————————————————— et T B A LT T TR
COVER | 713407| | | | |
-------------------------------- SIS IR YRR N S

HecMmoTps Ha TO, YTO KOJIMYeCTBO uTeHUI Tabiuisl COVER He M3MeHMIIOCh, 3aIIPOC BBIIIOJIHSETCS B
2,5 pasa ObICTpee.

Ec/iM CIIMCOK OYeHb JIMHHBIM MM eciau npefukaT IN He sBjsieTcd M30MpaTeJIbHBIM, TO
CKaHUPOBaHHe WHJIeKCa IOJjIep>KUBaeT IIOMCK TPYIII C KCIOJb30BaHUEM YKasaTessl OJHOTO
YPOBHA (T. €. II0 TOPU3OHTAJIN), & He ITOMCK KaXKIOU TPYIIIBI OT KOPHS (T. €. II0 BepTHUKaJIH), TAKUM
06pa3oM, UCII0Ib3Ys OJJHO CKaHUPOBaHUe MH/IeKca /111 Bcero cucka IN.

IIpo/IeMOHCTPUPYEM 3TO CJIEZYIOIINM 3aIIPOCOM:

SELECT
COUNT(*)
FROM LAB_LINE
WHERE CODE_LABTYPE IN (4, 5)

PesysibTat B Firebird 4.0:
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Select Expression
-> Aggregate

-> Filter
-> Table "LAB_LINE" Access By ID
-> Bitmap Or
-> Bitmap
-> Index "FK_LAB_LINE_LABTYPE" Range Scan (full match)
-> Bitmap
-> Index "FK_LAB_LINE_LABTYPE" Range Scan (full match)
COUNT
985594

Current memory = 2614023968
Delta memory = @

Max memory = 2614392048
Elapsed time = 0.3617 sec
Buffers = 153600

Reads = 0

Writes = 0

Fetches = 992519

Per table statistics:

-------------------------------- e
Table name | Natural | Index | Insert
-------------------------------- e e e e b e e

LAB_LINE | | 985594|
———————————————————————————————— e e e e e b e e

Pesysabrart B Firebird 5.0:
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Select Expression
-> Aggregate

-> Filter
-> Table "LAB_LINE" Access By ID
-> Bitmap
-> Index "FK_LAB_LINE_LABTYPE" List Scan (full match)
COUNT
985594

Current memory = 2582983152
Delta memory = 176

Max memory = 2583119072
Elapsed time = 0.306 sec
Buffers = 153600

Reads = 0

Writes = 0

Fetches = 993103

Per table statistics:

———————————————————————————————— e T e s S
Table name | Natural | Index | Insert | Update | Delete |
———————————————————————————————— e ST e B i R
LAB_LINE | | 985594| | | |
———————————————————————————————— e e e e BEEnEEEEE

Bpemsi BBITIOJTHEHUS 3alIpoca MOUYTH He M3MEeHWJIOCh, HO IJIaH CTaJI APyruM. BMecTo oByX Range
Scan 1 o6befMHEHNS MacoK 4epe3 Or, HCIIOJIb3yeTCd HOBBIM MeTo/a JOCTyIla - OJ{HOKpAaTHOE
CKaHUpPOBaHUe UHJEKCa I10 CIIMCKY (B ItaHe o603HavaeTcs Kak List Scan).

1.6. CtpaTterva ontumusatopa ALL ROWS vs FIRST
ROWS

CYH_IGCTBYET AB€ CTpaTerny OIITUMH3aIllH1 3aIIPOCOB:

* FIRST ROWS - onTUMH3aTOp CTPOMUT ILJIaH 3allpoca TakK, YTOOBI Haubosiee OBICTPO U3BJIEYb
TOJILKO IIepBbIe CTPOKH 3aIIpoca;

* ALL ROWS - onITUMH3aTOpP CTPOUT IUIAH 3alpoca TakK, YTOObI HarboJiee OBICTPO U3BJIeYb BCE
CTPOKH 3aIpoca.

Jlo Firebird 5.0 3TH cTpaTeruu TO>Ke CYIeCTBOBa/IM, HO MMHU HeJb3s ObLIO YyIpaBATh. IIo
YMOJIYaHUK MCII0Jb30Bajsack crparerusa ALL ROWS, omHako eciu B 3ampoce IIPUCYTCTBOBAJIO
OrpaHUYEeHUe KOJIMUeCTBa 3allMCeN BBIXOJHOIO IIOTOKA C IIOMOIbI0 IIpeuioKeHUu FIRST -+, ROWS
- mad FETCH FIRST n ROWS, To cTpaTerus omTuMusaTopa MeHsiach Ha FIRST ROWS. Kpome Toro, fjis
noxasanpocos B IN 1 EXISTS Toxke Hciioyb3yeTcs crpaTerus FIRST ROWS.

Haumnas c Firebird 5.0 mo yMoJ4aHUI0O HCIOJIB3YeTCS CTpaTerus ONTUMH3aIlUM yKazaHHas B
napametpe OptimizeForFirstRows xKoHQuryparponHoro ¢aiia firebird.conf mam database.conf.
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OptimizeForFirstRows = false cooTBeTcTByeT cTpaTerum ALL ROWS, OptimizeForFirstRows = true
COOTBeTCTBYeT cTpaTeruu FIRST ROWS.

Bbl MOKeTe WM3MEHHUTH CTPaTeTHI0 OITHMMU3aTopa Ha YPOBHE TEKYIIeH CecCHU C IIOMOIIBI0
orepaTopa:

SET OPTIMIZE FOR {FIRST | ALL} ROWS

KpoMe ToTO, CTpaTervus oITUMU3aIlui MOXKET OBITH IIepeolipe/iesieHa Ha ypoBHe SQL omepaTopa
noMoInbl mperioxeHusa OPTIMIZE FOR. SELECT sampoc ¢ mpepsmoxeHueMm OPTIMIZE FOR mmeet
CJIeqyIOIINYM CHHTaKCUC:

SELECT ...

FROM [...]

[WHERE ...]

[...]

[OPTIMIZE FOR {FIRST | ALL} ROWS]

[Tpennoxkenue OPTIMIZE FOR Bcerma ykaseiBaeT caMbIM ItocsegHuM B SELECT 3arpoce. B PSQL ero
He00X0/IMMO yKa3bIBaTh Iepe] IpeiokenueM INTO.

VICTOYHUKU [aHHBIX MOIYT OBITH KOHBeHepHBIMHU U OydepusUpoBaHHBIMHU. KoHBeliepHBIN
HCTOYHHUK JaHHBIX BBIaeT 3allHCH B IIPOIlecce YTeHUS CBOMX BXOAHLIX IIOTOKOB, B TO BpeMs KaK
6ydepr3supOBaHHBIM HCTOYHUK CHavasa [JOJ/DKEH IIPOYUTATh BCe 3aIllMCH M3 CBOUX BXOJHBIX
IIOTOKOB U TOJIBKO IIOTOM CMO’KeT BBIIATh IIEPBYIO 3alIMCh Ha CBOM BBIXOA. EC/IM MCIIOIB3yeTCA
crpareruss omnrumusaropa FIRST ROWS, To IpM IIOCTpOeHHH ILIaHA 3alpoca, ONTHMH3ATOP
cTapaeTcs U36e’KaTh HCII0JIB30BaHUA 0y(PepU3HUPYIOIIUX METO0B J0CTYIIa, TAKHUX KaK BHEIITHIA
coptupoBKa SORT wiu coegrHeHue metogoM HASH JOIN.

Jlasiee s IOKa)Ky KaK CTpaTerys JOCTyIIa BJIMSeT Ha IIOCTpPOeHHe ILIaHa 3arrpoca. /11 aToro g
YKaXKy CTpaTeruio OIITUMK3aTopa IIPSMO B 3aIIpoce C IIOMOIIBI0 Ipe/ioKeHus OPTIMIZE FOR.

[IprMep 3arrpoca U ero IUIaHa Co CTpaTerrer onTuMusaTopa ALL ROWS:

SELECT
HORSE.NAME AS HORSENAME,
SEX.NAME AS SEXNAME,
COLOR.NAME AS COLORNAME
FROM
HORSE
JOIN SEX ON SEX.CODE_SEX = HORSE.CODE_SEX
JOIN COLOR ON COLOR.CODE_COLOR = HORSE.CODE_COLOR
ORDER BY HORSE.NAME
OPTIMIZE FOR ALL ROWS
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Select Expression
-> Sort (record length: 876, key length: 304)
-> Filter
-> Hash Join (inner)
-> Nested Loop Join (inner)
-> Table "COLOR" Full Scan
-> Filter
-> Table "HORSE" Access By ID
-> Bitmap
-> Index "FK_HORSE_COLOR" Range Scan (full match)
-> Record Buffer (record length: 113)
-> Table "SEX" Full Scan

[IprMep 3ampoca U ero IUIaHa Co cTpaTerveit onrumMusaropa FIRST ROWS:

SELECT
HORSE.NAME AS HORSENAME,
SEX.NAME AS SEXNAME,
COLOR.NAME AS COLORNAME
FROM
HORSE
JOIN SEX ON SEX.CODE_SEX = HORSE.CODE_SEX
JOIN COLOR ON COLOR.CODE_COLOR = HORSE.CODE_COLOR
ORDER BY HORSE.NAME
OPTIMIZE FOR FIRST ROWS

Select Expression
-> Nested Loop Join (inner)
-> Table "HORSE" Access By ID
-> Index "HORSE_IDX_NAME" Full Scan
-> Filter
-> Table "SEX" Access By ID
-> Bitmap
-> Index "PK_SEX" Unique Scan
-> Filter
-> Table "COLOR" Access By ID
-> Bitmap
-> Index "PK_COLOR" Unique Scan

B 1iepBOM cily4dae IUIaHUPOBIIUK 3aIIpOCOB BhIOpaJl BHEIIIHIOI0 COPTUPOBKY U HASH coenyHeHUs
1711 HauboJsiee OBICTPOTO BO3BpaTa BCeX 3allMceil. Bo-BTOpoM ciydyae BbIOpaHa HaBUTallys II0
uHzekcy (ORDER index) u coeguHeHMe ¢ ToMOIb0 NESTED LOOP, ITI0CKOJIBKY 9TO II03BOJISIET KaK
MO’KHO OBICTpee BEPHYTH IIepBbIe 3aIIUCH.
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1.7. YnydlueHHbI BbIBOA NJIAHOB

B BBIBOjle TIO/IPOOGHOTO ILIaHA Telleph Pa3IUYalOTCs OIIpejiesiseMble II0JIb30BaTeIeM OIlepaTOPhI
SELECT (coob1taemble Kak select expression), 06 bsBieHHBIe PSQL Kypcopbl ¥ I0A3arpock! (sub-
query). Kak legacy, Tak u explain IIaHBI Telleph Tak)Ke BK/IIOYAIOT HHGOPMAIIHIO O IIOJIO’KEHUH
Kypcopa (cTpoka/cTosibery) BHyTpH MoayJist PSQL.

CpaBHUM BBIBO/J IJIAHOB [JI1 HEKOTOPBIX 3a11pocoB a1 Firebird 4.0 1 Firebird 5.0.

HauyHéM c 3allpocCa B KOTOPOM HaXOJHUTCs II0A3aIIpocC:

SELECT *
FROM HORSE
WHERE EXISTS(SELECT * FROM COVER
WHERE COVER.CODE_FATHER = HORSE.CODE_HORSE)

[Toxpo6HbIi 11aH B Firebird 4.0 6yeT BBIIJISAETH CAeLyIONUM 06pa3oM:

Select Expression
-> Filter
-> Table "COVER" Access By ID
-> Bitmap
-> Index "FK_COVER_FATHER" Range Scan (full match)
Select Expression
-> Filter
-> Table "HORSE" Full Scan

A B Firebird 5.0 1taH BBITJISAUT TaK:

Sub-query
-> Filter
-> Table "COVER" Access By ID
-> Bitmap
-> Index "FK_COVER_FATHER" Range Scan (full match)
Select Expression
-> Filter
-> Table "HORSE" Full Scan

Teleph B IJIaHE YETKO BU/THO I7[e OCHOBHOI 3aIIpoc, a I7ie II0/3aIpoc.

Tereps cpaBHHUM KaK ILJIaH BEIBOAUTCA 11 PSQL, HarrpuMep aya orrepaTtopa EXECUTE BLOCK:
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EXECUTE BLOCK
RETURNS (
CODE_COLOR INT,
CODE_BREED INT
)
AS
BEGIN
FOR
SELECT CODE_COLOR
FROM COLOR
INTO CODE_COLOR
DO
SUSPEND;

FOR
SELECT CODE_BREED
FROM BREED
INTO CODE_BREED
DO
SUSPEND;
END

B Firebird 4.0 legacy u explain 11aH 6yAyT BbIBeJieHbI I KaKA0r0 Kypcopa BHYTpHU 6JI0Ka, 6e3
IOIIOJTHUTEIbHBIX II0POOHOCTEH, IIPOCTO OUH 3a APYTHUM.

PLAN (COLOR NATURAL)
PLAN (BREED NATURAL)

Select Expression

-> Table "COLOR" Full Scan
Select Expression

-> Table "BREED" Full Scan

B Firebird 5.0 mepep Ka>XIbIM IJIAHOM Kypcopa 0y/ieT BbIBeZleH HOMEP CTOJI0I1a U CTPOKH, T/ie ITOT
KypCop 00bSIBJIIEH.

-- line 8, column 3

PLAN (COLOR NATURAL)
-- line 15, column 3
PLAN (BREED NATURAL)
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Select Expression (line 8, column 3)
-> Table "COLOR" Full Scan

Select Expression (line 15, column 3)
-> Table "BREED" Full Scan

Ternepb cpaBHUM BBIBOJ explain IJIaHOB, €CJIU KYpCcop 00bsABJIEH SBHO.

EXECUTE BLOCK
RETURNS (

CODE_COLOR INT
)
AS

DECLARE C1 CURSOR FOR (
SELECT CODE_COLOR
FROM COLOR

)I

DECLARE €2 SCROLL CURSOR FOR (
SELECT CODE_COLOR
FROM COLOR
)
BEGIN
SUSPEND;
END

Jutg Firebird 4.0 mutad 6yzeT TaKuM:

Select Expression
-> Table "COLOR" as "C1 COLOR" Full Scan
Select Expression
-> Record Buffer (record length: 25)
-> Table "COLOR" as "(C2 COLOR" Full Scan

V3 11aHa CKyIaibIBaeTcsd BlieuaTiieHue, 4To y Tabuibl COLOR riceBgoHuUM (1, XOTS 9TO He Tak.

B Firebird 5.0 rtaH, HaMHOTO IIOHITHEE:

Cursor "C1" (line 6, column 3)
-> Table "COLOR" as "C1 COLOR" Full Scan
Cursor "C2" (scrollable) (line 11, column 3)
-> Record Buffer (record length: 25)
-> Table "COLOR" as "C2 COLOR" Full Scan

Bo-11epBBIX, Cpasy CHO UTO y Hac B 0JI0OKe 00bsABJIeHBI Kypcophl C1 u C2. /I AByHAIIpaBJIeHHOIO
Kypcopa BbIBe/IeH JOII0JTHUTEJIbHBIN aTpUOyT "scrollable”.
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1.8. Kak nonyyaTb naaHbl XpaHUMbIX Npoueayp

MO’KHO JIH I10JIy4YaTh IUIaHBI XPaHUMBIX IIPOIleAyp 110 aHAJIOTHH C TeM KaK MBI II0JIy4YaeM ILIaHbI
nyrsa EXECUTE BLOCK?

OTBeT U Ja U HeT.

Eciii MBI IIOHIET HPOCTBIM IIYTEM, TO €CThb IIOIBITaeMCS IIOCMOTPEeTh ILIaH IIPOLIeAYPBI [JIA
CJIeyI0Illero 3alpoca, To oTBeT byzeT "Het".

SELECT *
FROM SP_PEDIGREE(?, 5, 1)

Select Expression
-> Procedure "SP_PEDIGREE" Scan

Kak 1 oxyjanoch 0TOOpakéH ILIaH 3allpoca BepXHero ypoBHA 0e3 feTajlell IUIaHOB KypCOPOB
BHYTPHU XpaHUMOH 1porenypsl. [o Firebird 3.0 Takue geTasnu orobpakaluch B IIaHE, HO OHU
OBLIM IIepeMelllaHbl B Ky4dy U pa3obpaTh TaM UTO JIMO0 OBIJIO OUeHb 3aTPYAHUTEIbHO.

Ho He paccTtpauBaiiTech. B Firebird 5.0 mosgBuJICs Kelll IIOATOTOBJIEHHBIX 3alIpOCOB, U TabJMIla
MoHUTOpPHHTa MON$COMPILED_STATEMENTS oToGpaskaeT ero cojepkumoe. Kak TOJTBKO MBI
IIOATOTOBUJIM 3allpoC COZepsKallliii Hallly XpaHUMYI0 IIpoIefypy, TO 3Ta IIpolefypa Takke
IoIIaZiaeT B Kelll KOMIIMJIMPOBAHHBIX 3alIPOCOB U /I He€ MOXKHO IIOCMOTPEeTh IJIaH C IIOMOIIBI0
CJIeyIolllero 3arpoca:

SELECT CS.MON$EXPLAINED_PLAN

FROM MON$COMPILED_STATEMENTS CS

WHERE CS.MON$OBJECT_NAME = 'SP_PEDIGREE'
AND CS.MON$OBJIECT_TYPE = 5

ORDER BY CS.MON$COMPILED_STATEMENT_ID DESC

FETCH FIRST ROW ONLY
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Cursor "V" (scrollable) (line 19, column 3)
-> Record Buffer (record length: 132)
-> Nested Loop Join (inner)
-> Window
-> Window Partition
-> Record Buffer (record length: 82)
-> Sort (record length: 84, key length: 12)
-> Window Partition
-> Window Buffer
-> Record Buffer (record length: 41)
-> Procedure "SP_HORSE_INBRIDS" as "V H_INB SP_HORSE_INBRIDS" Scan
-> Filter
-> Table "HUE" as "V HUE" Access By ID
-> Bitmap
-> Index "HUE_IDX_ORDER" Range Scan (full match)
Select Expression (line 44, column 3)
-> Recursion

-> Filter
-> Table "HORSE" as "PEDIGREE HORSE" Access By ID
-> Bitmap
-> Index "PK_HORSE" Unique Scan
-> Union
-> Filter (preliminary)
-> Filter
-> Table "HORSE" as "PEDIGREE HORSE" Access By ID
-> Bitmap

-> Index "PK_HORSE" Unique Scan
-> Filter (preliminary)
-> Filter
-> Table "HORSE" as "PEDIGREE HORSE" Access By ID
-> Bitmap
-> Index "PK_HORSE" Unique Scan

KpoMe TOro, IviaHbl XpaHHUMBIX IIponefyp OyAyT O0TOoO6pa’kaTbCid B TPacCUpPOBKe, €CIU B
KOHQUTYpaIiiy TPaCCUPOBKU 3a7jaHO0 log_procedure_compile = true.

1.9. 3aknirouyeHue

Kak BUAHO U3 IIPUBEJEHHBIX IIPUMEPOB OINTHUMHU3ATOp B Firebird 5.0 cTas sHaUUTEJBbHO JIyYIIIe.
Paspaboruuku Firebird mpopesiaiy orpoMHY0 paboTy, 3a YTO UM OrpoMHas 6J1arofapHoCThb.

B ciepyronnuii pas g pacckaky o Apyrux HoBoBBeneHUs Firebird 5.0.
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