BbinosnHeHMe 3anpoCcoB

[1n1aH BbINONHEHWA 3anpoca



KaK cepBep BbINOJIHAET 3anpocC

CUHTaKCUYECKUM aHanus, npeobpasoBaHue 3anpoca B popmasibHOE
BblpaXKeHME, HAaNPMMEP B BblpaXKeHUe penaunoHHon anrebpsbl (B Buae
[epeBa) — NOrM4Yeckum nnax

Mpeobpa3oBaHne B KAHOHNYECKYO GOPMY Ha OCHOBE 3aKOHOB
npeobpa3oBaHuA
OnTummsaumna— Gnsndyeckmn nnax

— Jlornyeckaa ontumusauma

— Bbibop anroputMmoB 1 ONTMMM3ALUA MO CTOMMOCTH

— Bbibop HM3KOYPOBHEBBLIX NPOLEAYP HAa OCHOBE OLLEHKM CTOMMOCTH

— [eHepauns pasIMyYHbIX BapMaHTOB NaaHa BbIMNO/IHEHWS 3aNpoca M BbI6Op NJaHa ¢
MWHWUMaNbHbIMW 3aTPaTaMu

NHTepnpeTaums naaHa u nepecbiika pesyabraTta



KaK cepBep BbINOJIHAET 3anpocC

Y10 ncnonbsyetca

— CraTtuctnyeckue gaHHble (CucTeMHbIN KaTasnor)
[lpenmyulectsa

— MHOroe Mo»KHO HEe Y4UTbIBaATb NPU HaNUCaHMKM 3aNpoca

— OnNTUMM3aLMA «30eCb» N «ceyac» aBTomaTmyeckas
(BblIcOKOYpOBHEBAA)

— AHanus 6oabLOro Ymcna a/ibTeEPHATUB
Mpobnembl
— ONTUMANbHOCTb He rapaHTUpPyeTCcAa
— Bceraa BbinonHAeTcA (TpebyeT SBHOro OTKAOYEHUA B 3anpoce)



CpaBHeHMe aAByx cnocobos

select name_ag
from agent A join operation O
on (A.id_ag=0.id_ag)
where O.id_goods ="T1'

100 noctaBwmKoB
10 000 onepauymu
50 c ToBapom T1



1

Where un Join

coeanHeHune
10 000 * 100 yteHumn
10 000 3anuncen
cenekumns

10 000 yTeHun, BbibOpKa 50
3anucemu

npoeKunAa
He 6onee 50 3anucen

cenekuyms

10 000 yTeHun, BbibopKa 50
3anucemu

coeanHeHune
50 * He 6onee 50 3anucen
npoeKynmAa

He bonee 50 3anucen



[171aH BbIMONHEHUA 3anpoca



[171aH BbIMONIHEHUA 3anpoca

[MnaH BbINOJIHEHUA 3aNPOCa — NOCNeA0BaATENBHOCTb ONEPALIUN,
HeobxoaAuMbIX AN NonyyYyeHma pesynbrata SQL-onepauuu B
pensunoHHomn CYB/1

OueHKa nNaaHa AN1a cpaBHEHMA U BbIbopa ONTMMaIbHOTo
— KapaunHanbHOCTb (KONIMYECTBO 3aTparmBaembiX CTPOK)

— CrommocTb (CTOMMOCTb a/iroPMUTMa 40CTyna)



[TnaH 3anpoca (CMHTaKcKUc)

PLAN <BblpaxkeHune>
<BblpaxeHue> ::= [JOIN | [SORT] [MERGE]] (<anemeHT> | <BblparkeHne>
[, <anemeHT> | <BblpaxkeHue> ...])
<anemeHT> = {Tabnuubl | nceBaoHNM}
{NATURAL
| INDEX (nHAaekc [, uHaekc ...])
| ORDER mnHpaekc [INDEX (nHaekc [, nnaekc ...])]}



PLAN JOIN (O INDEX (FK_OP_1), A INDEX (PK_AGENT))

MnaH B EXPLAIN dopme:

Select Expression
-> Nested Loop Join (inner)
-> Filter
-> Table "OPERATION" as "O" Access By ID
-> Bitmap
-> Index "FK_OP_1" Range Scan (full match)
-> Filter 1 Craphical summary). 2 Additional
-> Table "AGENT" as "A" Access By ID

[l Mon-Indexed Reads || il Indexed Reads | [l Updates | [l Deletes

-> Bitmap
-> Index "PK_AGENT" Unique Scan

OPERATION

t
2

ElPLAM JOIM
=10 INDEX (FK_OP_1) CPERATION FK
i lFK_OP_1 CPERATION ID_GOODS 0, 166666671633 FK
E1- A INDEX, { PK_AGENT ) AGENT PE
L PK_AGENT AGENT ID_AG 0,142857149243... PK

YepabiHuesa M.U., UMMunKH, 2023




[lyTb AocTyna

Habop onepauyni Hag AaHHbIMM, BbINOJIHAEMbIX CEPBEPOM ANA
nony4YeHmnaA pe3ynbraTa 3a4aHHOM BbIOOPKM, HAa3biBAETCA NyTEM A0CTYNa.

[yTb AOCTYNa MOXKHO NPeACTaBUTb B BUAE AEPEBA C KOPHEM,
npeacTaBAAIOWMM COOOM KOHEYHbIN pe3ynbTaT.

Kaxkabii y3en sToro gepesa Ha3biBaeTCA UCTOMHUKOM AQHHbIX WU
MmeTogoM JocTtyna .

Ob6bekTamu onepaumuim B MeTogax AoCTyna ABAAOTCA NOTOKU AAHHbIX.

Kaxkablh meToa aoctyna mbo popmumpyeT NOTOK AaHHbIX, 16O
TpaHcPOPMUPYET ero no onpeaeneHHbIM NpaBUaam.

Jlnctosble Y3/1bl AepeBa Ha3blBalOTCA NepBUYHbIMU MeTo4aMUnN A0CTyna.
Nx egmHCcTBEHHAA 3a4a4a — (I)OpMVIpOBaHMe NOTOKOB AadHHbIX.



MCTOYHUKN AaHHbIX

* CyLuecTByeT TPU Kacca UCTOYHUKOB AaHHbIX:

— MepBUYHbIN METOA, A0CTYNA — BbINONHAET YTEHME U3 Tabanubl nam
XpaHMMOU npoueaypbl

— PunbTp — TPAaHCPOPMUPYET OANH BXOAHOM NOTOK AAHHbIX B OANH
BbIXOAHOM NOTOK

— C/nAHMe — NpeobpasyeT ABa UM Bosee BXOAHbIX MOTOKOB AaHHbIX B
OAWH BbIXOAHOM NOTOK

*  VCTOYHMKM AAHHbIX MOTYT ObITb KOHBENEPHbIMU U BydepnsnpoBaHHbIMU



[lepBUYHbIE meTOoAbl AOCTYMNa

* Co3paHune NOoTOKa AaHHbIX Ha OCHOBe Tabauuy, 1 npoueayp
— YteHune Tabnuy,
— WHpaeKcHbIM gocTtyn
— BoibopKa 13 npoueaypbl



YTeHune tabnnupbl

e [lonHoe ckaHupoBaHue (sequential scan)

* .
SeIeCt 1.Graphical summary 2.additional
FROM employee; Il Mon-Indexed Reads | [l Indexed Reads | [l Updates

PLAN (EMPLOYEE NATURAL)

T T T T
o 10 20 30 40

i Messages Query columns Explain plan
- Select Expression
Kapp'MHaanoe LIMC}.IO 42 —>» Table "EMPLOYEE™ Full Scan

CTOMMOCTb =42

YepapiHyesa M.U., UMMuKH 0Py 13



YTeHune Tabnumupbl

e JocTyn yepe3 naeHTMdUKaTop 3anucu

PU3nNYecknMm Homep 3annucm coaepPKNT MHGoOPMaLULo O
CTPaHMLUE, Ha KOTOPOW PACcNONoXKeHa AaHHaA 3anncb, N O
CMeLWEeHUN BHYTPU 3TOW CTPAHMULbI

CToMmoCTb lIAHHOrO BUAa AOCTYyNa BCEraa paBHa eanHuULE.
YTeHuna 3anmncen oTparxkatoTca B CTaTUCTUKE KaK
NHAEKCUPOBAHHbIE.
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YTeHune Tabnumupbl

* [O3UUMOHMPOBAHHbIN AOCTYN

KomaHAabl Tina UPDATE n DELETE
(WHERE CURRENT OF <cursor name>)

[MO3MUMOHNPOBAHHbIN AOCTYN paboTaeT TO/NIbKO ANA aKTUBHOTO
Kypcopa, T.e. A1 YXKe NPO4YMTaHHOMN 3anucu



MHAEKCHbIN AOCTYN

 UHpeKcHbiM goctyn (index scan/ index only scan)

— OCHOBHbIM napameTpom, BJIMAWMM Ha ONTUMAN3aLUKO
UHOEKCHOTIO AO0CTYNa, ABNAETCA CcesieKmuUB8HOCMb NHAEKCA

— B pacueTax KapaMHa/IbHOCTU U CTOMMOCTM
npeanonaraeTca paBHOMepHoe pacnpeaeneHme 3Ha4YeHuM
KNtoYya B UHAEKCe



MHAEKCHbIN AOCTYN

,D,J'IFI KNaCTePHbIX MHAOEKCOB BO3MOXHO UCMOJZIb30BaHUE
YTeHUA TO/IbKO NMHAEKCA

Ecnn HAEKC He KnacTepHbIN, TpebyeTca YTeHue 1 cTpaHu,
NHAEKCA, U CTPAHWUL, AaHHbIX

B Firebird ocHoBaH Ha 6UTOBbIX KapTaX 1 Y4UTbIBAET BEPCUM
B Firebird ckaHMpoBaHue nHaeKca - oa4HOHarNpaBAeHHOe



MHAEKCHbIN AOCTYN

CToMmocTb A0CTyna Yyepes3 BUTOBYIO KapTy — CYMMapHas
CTOMMOCTb MHAEKCHOIO MOMCKA ANA BCEX NHAEKCOB,
dbopmupytoinx BUTOBYIO KapTy

KapAuHanbHOEe 4KuCcno Npu nepeceyeHnmn BUToBbIX KapT He
6onblle MMHUMANBLHOIO, NP 06bEeAUHEHNN — HE MEHbLLE
MAKCMMAJIbHOTO



MHAEKCHbIN AOCTYN

* [lpu BbIBOPE MHAEKCOB ANA CKAHUPOBAHUA ONTUMKU3ATOP
MCNONb3YyeT CTpaTernto Ha ocHoBe ctoumocTu (cost based)

e CTOMMOCTb CKAHUPOBAHMA AMana3oHa OUEHMBAETCA Ha
OCHOBAaHWU CENEKTUBHOCTMN UHAEKCA, KOZIMYECTBA 3aNUCEN B
Tabnnue, cpegHero KoIMYecTsa KAYeN Ha MHAEKCHOM

CTpaHuLe U BbiCOTbl B+ aepeBsa.



CKaHUpOBaHME HA PAaBEHCTBO ANA YHUKANbHOIO

MHaekca (unique scan)

* select * from employee
where emp_no=15

Plan
PLAN (EMPLOYEE INDEX (RDBSPRIMARY7))

Select Expression
-> Filter
-> Table "EMPLOYEE" Access By ID
-> Bitmap
-> Index "RDBSPRIMARY7" Unique Scan

YepapiHyesa M.U., UMMuKH 0Py
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er 50Q1 Editor : 1 : localhost:C:\Program Files\Firebird\Firebird_2 5SYexamplesiem...

[:ij localhost: C:\Program Files\Firebird\Firebird_2_S\examples\empbuild\EMPLOYEE . FDE ~ [) [,'[} [> ol

-

Edit: 1 Resulks Hiskory Plan Analyzer Performance Analysis Logs
PLAH (EMPLOYEE INDEX (RDESPRIMLEYT))

£ | %
Recompute seleckivity
Tahle Index Fields Stakistics PEJFE
SRrLAN _ N
~1 EMPLOYEE INDEX { RDB$PRIMARYT ) EMPLOYEE RN  2-Addifionad
RDB$PRIMARY7 EMPLOYEE EMP_NO 0,0238095242... | [l Non-Indexed Reads

Il Indexed Reads | [l Updates

Messages Query columns

Plan
PLAM (EMPLOYEE INDEYX (RDESPRIMARY T EMPLOYEE

adantad Plan

Messages

Select

YepapiHyesa M.U., UMMuKH 0Py
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e BSSoa s

Query columns Explain plan

Expres=szion
Filter

—> Takle "EMPLOYEE" Lccess By ID

—» Bitmap
-» Imndex

Unigue Sca '1|

"EDESPRIMARYT™
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CkaHMpoBaHue anana3oHa (range scan)

* select * from employee

where emp_no between 100 and 300

Plan

PLAN (EMPLOYEE INDEX (RDBSPRIMARY?7))
Select Expression

-> Filter
-> Table "EMPLOYEE" Access By ID
-> Bitmap

-> Index "RDBSPRIMARY7" Range Scan (lower bound: 1/1, upper bound: 1/1)

KapanHanbHoe yncno =13

D> D

Edit: & Resulks Histary Plan Analyzer FPerformance Analysis Logs

1.:Graphical summary: 2. Additional

[ ron-Indexed Reads || ] Indexed Reads | [l Updates | [l Deletes | [] Total Records ™

& SQL Editor : 1 : localhost:C:\Program Files\Firebird\Firebird_2... [= |[B](X]
>

EMPLOYEE

T t + + t + t +
0 2 4 =3 g 10 12 14
Messages Guery columns

Plan
PLAMN (EMPLOYEE INDEX (RDESPRIMARY )

Adapted Plan
PLAN (EMPLOYEE IMDEX {INTEG_273)

YepapiHyesa M.U., UMMuKH 0Py
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[MonHoe ckaHupoBaHue (full scan)

select * from employee
where phone_ext=250
PLAN (EMPLOYEE NATURAL)

Select Expression
-> Filter
-> Table "EMPLOYEE" Full Scan

YepapiHyesa M.U., UMMuKH 0Py
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HanoxeHne bUTOBbIX KapT

TectoBana Tabaunua
CREATE TABLE PRIME2 (

ID INTEGER NOT NULL,

IDX1 INTEGER,

IDX2 INTEGER
);
ALTER TABLE PRIME2

ADD CONSTRAINT PK_PRIME2 PRIMARY KEY (ID);

CREATE INDEX PRIME2_IDX1 ON PRIME2 (IDX1);
CREATE INDEX PRIME2_IDX2 ON PRIME2 (IDX2);



HanoxeHne bUTOBbIX KapT

select * from prime2
where idx1=14 AND idx2=5

PLAN (PRIMEZ2 INDEX (PRIME2_IDX1, PRIME2_IDX2))

STATEMENT (SELECT)

[cardinality=2, cost=9.000]
=>TABLE (PRIME2) ACCESS BY DB_KEY
[cardinality=2, cost=9.000]
=> BITMAP AND
[cardinality=2, cost=7.000]
=> INDEX (PRIME2_IDX1) RANGE SCAN
[cardinality=5, cost=4.000]
=> INDEX (PRIME2_IDX2) RANGE SCAN
[cardinality=2, cost=3.000]

YepapiHyesa M.U., UMMuKH 0Py
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HaBurauna no MHAeEKcy

Mcnonb3yeTcsa Toraa, Koraa MHAEKC MOXET MOMOYb B YNOpAA0YEeHUN pe3ynbTaTa

select * from employee select * from employee
order by emp_no order by emp_no desc
PLAN (EMPLOYEE ORDER PLAN SORT (EMPLOYEE NATURAL)

RDBSPRIMARY?7)
Select Expression
-> Table "EMPLOYEE" Access By ID
-> Index "RDBSPRIMARY7" Full Scan

Select Expression
-> Sort (record length: 140, key length: 8)
-> Table "EMPLOYEE" Full Scan

YepapiHyesa M.U., UMMuKH 0Py 27



[MpoueaypHbIN AOCTYN

*  Wcnonb3yeTca npu BbIBOPKE U3 XPaHMMbIX Npoueayp, MCNOMb3YHOLLNX
npepnoxeHme SUSPEND gnAa so3Bparta pesynbraTta
- |/|H,£I,eKcaLI,VIFI pe3ynbraTtoB HEBO3MOXKHA

— AHanor nosHOro CKaHMpoBaHUA Tabaunubl
SELECT * FROM DEPT_BUDGET('100')

PLAN (DEPT_BUDGET NATURAL)



OunbTpsbl

[Mpeobpa3oBaTtenm AaHHbIX
AmetoT ToNbKO OAMH BXOA,
N3MeHAIT KapaAUHaAbHOE YNCNO

Onsa MNbTPOB HE OUEHMBAETCA KapAWUHA/IbHOCTb U CTOMMOCTb



[lpoBepKa npeanKaToB

* WHERE, HAVING, IN, ALL, ANY

* B nnaHe BbINONHEHUA NPOBEPKA NPEANKATOB HE
oTObparkaeTcs



CopTUpPOBKA

* ORDER BY, GROUP BY, DISTINCT
* nocTtpoeHue B+ gepeBa MHAEKCOB

* NOAroToBKa AaHHbIX AN OAHOMPOXOAHOIO CANAHUA

ANropuUTM COPTUPOBKK NPEACTaBAAeT COO0M MHOTOYPOBHEBYIO
ObICTPYIO COPTUPOBKY



select * from employee
order by salary

PLAN SORT ((EMPLOYEE NATURAL))

Select Expression
-> Sort (record length: 132, key length: 12)
-> Table "EMPLOYEE" Full Scan



MeToabl chnaAHUA

BCerda onepmpyeT C HeCKOJibKMMn BXOAHbIMU MOTOKaAaMWU

0b6bI4YHbIM pe3ynbTaToM UX paboTbl ABnseTca nbo
paclmpeHune BblIbOpKM No nonam, nmbo yBennyeHume ee
KapAMHaAbHOCTU

coeanHeHwue (join)
obbveanHeHue (union)



CoeauHeHue (join)

* Y noboro Buaa coeanHEHNN eCTb ABa BXOAHbIX MOTOKA -
NIEBbIN U NPABbIN.

e J1ns BHYTPEHHEro 1 No/HOro BHELLUHEro coeaAnHEeHUN 3TH
NOTOKM CEMAHTUYECKN PABHOLLEHHDbI.

B cnyyae o4HOCTOPOHHErO BHELIHEro COeAMHEHNA OANH U3
NOTOKOB ABNAETCA BeayLnm (06A3aTenbHbIM), @ BTOPOWM -
BeJOMbIM (Heobs3aTenbHbIM).



CoeauHeHue (join)

Y Kaxaoro coeguHeHUs NMOMMUMO BXOAHbIX MOTOKOB
CYLLLeCTBYET eLle oAMH aTpnbyT - ycnosue cBsisu. MMeHHO 3To

YCNOBUE M onpeaenaeT pesynbraT, TO eCTb Kak UMeHHOo byayT
NOCTaBNEHbI B COOTBETCTBME AAHHbIE BXOAHbIX MOTOKOB.

[Mpn OTCYTCTBMU AAHHOTO YCA0BUA MNOAY4YaeM BbIPOKAEHHbIN

C/ly4al - AeKapToBO npoussedeHmne (cross join) BXoAHbIX
NOTOKOB.



[MTpaBuna BbIOOpPa NOTOKA

e J1nAa 0AHOCTOPOHHUX BHELIHUX COEAUHEHNIN BHELLIHUM
(BeayLwmnin) NOTOK BCceraa AoNKeH ObITb MPOYNTAH Nepes,
BHYTPEHHUM (BeAOMbIM), MHAYe HEBO3MOXKHO byaeT
BbIMOJIHUTb TPpebyemyto cTaHaapTom noactaHoBKY NULL-

3HAYeHWU B cayYae OTCYTCTBUA COOTBETCTBUIN BHYTPEHHEro
MOTOKa BHELUHEMY.



[MTpaBuna BbIOOpPa NOTOKA

° ,D,J'IFI BHYTPEHHUX N NMO/IHbIX BHELWHUX COe,EI,MHeHI/Il';I BXOA4HblE
NMOTOKN HE3aBUCNMbI U MOTYT UNTATbCA B MPOU3BOJ/IbHOM
nopAaarke, cnegosare/ibHO aZirOPMUTM BbINMONTHEHUA TaKUX

COe,EI,MHeHMVI onpegendaetTca UCKarumnTe/ibHO ONTUMN3AaTOPOM
U HUKAK HE 3aBUCUT OT TEKCTA 3alpOcCa.



MeToabl chnaAHUA

PekypcuBHbIN Nepebop nam coegnHeHne nocpeacTtBom
B/IOXKEHHbIX uMKnoB (nested loops join)

OpHonpoxoaHoe causiHmne (merge join)
XewwunposaHue (hash join)



PekypcuBHbIN nepebop

select *
from department d left join employee e on d.mngr_no=e.emp_no

PLAN JOIN (D NATURAL, E INDEX (RDBSPRIMARY?7))
Select Expression
-> Nested Loop Join (outer)
-> Table "DEPARTMENT" as "D" Full Scan
-> Filter
-> Table "EMPLOYEE" as "E" Access By ID
-> Bitmap
-> Index "RDBSPRIMARY7" Unique Scan



PekypcuBHbIN nepebop

N PLAN JOIN (D NATURAL, E INDEX (RDBSPRIMARY7), C
select INDEX (RDBSPRIMARY1))
from department d Select Expression
-> Nested Loop Join (inner)
-> Table "DEPARTMENT" as "D" Full Scan
-> Filter
join country ¢ on -> Table "EMPLOYEE" as "E" Access By ID
c.country=e.job_country -> Bitmap
-> Index "RDBSPRIMARY7" Unique Scan
-> Filter
-> Table "COUNTRY" as "C" Access By ID
-> Bitmap
-> Index "RDBSPRIMARY1" Unique Scan

join employee e on
d.mngr_no=e.emp_no



OaHonpoxoaHoe canAaHne

OnTMMM3aTOP BbIOMPAET AAHHbIN aArTOPUTM COEAMNHEHUA
TONIbKO B C/ly4ae HEBO3MOMKHOCTU UM HEONTUMANbHOCTU
NCMNONb30BaHMNA PEKYPCUBHOTO a/ITOPUTMA, TO €CTb B NEPBYIO
oyepeab NpPu OTCYTCTBMU MHAEKCOB MO YCAOBUIO CBA3U UIN UX
HEMPUMEHUMOCTH, a TaKKe NPU OTCYTCTBUM 3aBUCUMOCTH
MeX Ay BXOAHbIMMU MOTOKaMMU.



select *
from department d
join employee e on d.mngr_no+0=e.emp_no+0

PLAN MERGE (SORT (E NATURAL), SORT (D NATURAL))

Select Expression
-> Filter
-> Hash Join (inner)
-> Table "EMPLOYEE" as "E" Full Scan
-> Record Buffer (record length: 105)
-> Table "DEPARTMENT" as "D" Full Scan



O6beanHeHue (union)

CyLiecTByeT ABa perkKmMma BbINOAHEHUA 3TOM onepauunn: ALL n
DISTINCT.

B nepsom cny4yae peannsauma TpUBMaANbHA: AaHHbIM METOS,
NPOCTO YNTAET NepBbiv BXOAHOW NOTOK M BbIAAET €ro Ha
BbIX0A, NO Noay4YeHun u3 Hero EOF HaumMHaeT YnTaTb BTOPOU
BXOAHOM MNOTOK U TaK Aanee.



O6beanHeHue (union)

B cnyyae e DISTINCT TpebyeTtca ycTpaHUTb NO/HbIE
Ay61nKaTbl 3anmncen, NPUCYTCTBYIOLLIME B pe3y/bTaTe
obbeanHeHuA. [1nA 3Toro Ha Bbixoae metoaa obbeanHeHuA
pasmellaeTca PUabTP COPTUPOBKMU, paboTatowmim B
"yceKatowwem" pexxmme no BCEM NOAAM.



O6beanHeHue (union)

 CTOMMOCTb BbINO/IHEHUA 0OBEAMHEHMS PaBHA CYMMapPHOM
CTOMMOCTU BCEX BXOAHbIX MOTOKOB, KAPAMHA/IbHOCTb TaKKe
noay4aeTcs CYMMUPOBAHUEM.



select job_country
from employee
union

select country
from customer

PLAN (EMPLOYEE NATURAL)
PLAN (CUSTOMER NATURAL)

Select Expression

-> Unique Sort (record length: 62, key
length: 24)

-> Union
-> Table "EMPLOYEE" Full Scan
-> Table "CUSTOMER" Full Scan

select job_country
from employee
union all

select country
from customer

PLAN (EMPLOYEE NATURAL)
PLAN (CUSTOMER NATURAL)

Select Expression
-> Union
-> Table "EMPLOYEE" Full Scan
-> Table "CUSTOMER" Full Scan



BKAoYeHme naaHa B 3anpoc

SELECT [DISTINCT | ALL]
[FIRST <record number> }|SKIP <record_number> ]
<select_list>
FROM <reference_expression_list>
[ WHERE <search condition> ]
[ GROUP BY <group value_list> ]
[ HAVING <group_condition> ]
[ PLAN <plan_item_list> ]



PLAN ( { <stream_retrieval> |
<sorted_streams> |
<joined_streams> })

<stream_retrieval> ::= { <natural_scan> | <indexed_retrieval> |
<navigational _scan> }

<natural_scan> ::= <stream_alias> NATURAL

<indexed_retrieval> ::= <stream_alias> INDEX ( <index_name> |,
<index_name> ...] )

YepapiHyesa M.U., UMMuKH 0Py
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<navigational_scan> ::= <stream_alias> ORDER <index_name> [ INDEX (
<index_name> [, <index_name> ...] ) |

<sorted_streams> ::= SORT ( <stream_retrieval> )

<joined_streams> ::= JOIN ( <stream_retrieval>, <stream_retrieval> |,
<stream_retrieval>...] ) | [SORT] MERGE ( <sorted_streams>,
<sorted_streams>)

YepapiHyesa M.U., UMMuKH 0Py

49



