BbinosnHeHMe 3anpoCcoB

[171aH BbINONHEHMA 3anpoca



KaK cepBep BbINOJHAET 3anpocC

CMHTaKCMYeCKUin aHanus, npeobpasoBaHme 3anpoca B popmasibHOe
BblpasKeHne, Hanpumep B BbipaxKeHue pensumMoHHom anrebpbl (B
BMAE JepeBa) — NOrnMYeckuii nnax

Mpeobpa3oBaHne B KAHOHUYECKYO GOpMYy Ha OCHOBE 3aKOHOB
I'IpEO6pa3OBaHMFI - 10fr'n4ecCKad onTuMMn3auunA

HOCTpOEHl/Ie (I)M3MH€CKOFO nJjiaHa

— Bblbop anropntTMoB M OLEHKA MO CTOMMOCTU

— Bblbop HNM3KOYPOBHEBbLIX NPOLLEAYP Ha OCHOBE OLLEEHKN CTOMMOCTM

— [eHepauusa pa3IMYHbIX BAPUAHTOB N1aHa BbINOJHEHMS 3anpoca U BbI6op
NnaaHa ¢ MMHMMa/IbHbIMW 3aTpaTamm

NHTepnpeTauuna naaHa 1 nepecbiika pesynbraTta



KaK cepBep BbINOJHAET 3anpocC

Y10 ncnonblyerca
— WHpeKcobl
— CraTtuctnyeckume aaHHble (CucTteMHbIN KaTanor)
[Mpenmyulectsa
— MHoroe MOXHO He y4YuTblBaTb NPM HAaNMCaHUK 3anpoca
— ONTUMM3aUMA «30eCb» U «cemyac» aBTomaTnyeckas (BbICOKOypoBHeBas)
— AHanu3 60/1bWOro Yncna anbTepPHaTMB
Mpobnembl
— ONTMManbHOCTb He BCerga rapaHTupyeTcH
— Bceraa BbinonHaeTca (TpebyeT SBHOro OTK/A0OYEHUA B 3anpoce)



CpaBHeHMe AByX cnocoboB

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

100 nocTaBLWMKOB
10 000 onepauyuu
50 onepauun c ToBapom T1



Where un Join

1 2

* coeagmnHeHune * ceneKkuyund
10 000 * 100 yteHu#n 10 000 yTteHu, BbibopKa 50
10 000 3anucem 3anucen

* cenekuus * coeanHeHue
10 000 uyteHmn, BbiIbOpKa 50 50 * He 6onee 50 3anucent YTeHNU

3anuceu 50 3anucei
* NpoeKumA * npoeKkumnA

50 3anucen 50 3anuceu



[171aH BbIMONHEHUA 3anpoca



[171aH BbIMONHEHUA 3anpoca

[MnaH BbINONHEHMA 3anNpoca — NOCNeA0BaTENbHOCTb ONEPaALIUN,
HeobxoaAuMbIX ANA NoayyYyeHua pesynbrata SQL-onepaumnm B
penaunoHHoun CYB/1

OueHKa nnaHa gna CpaBHEHUNA U Bbl60pa ONTUMaAJZIbHOIo
— KapAWHanbHOCTL (KO!'IW-IECTBO 3dTpParMBaembliX CTpOI-()

— CTOMMOCTb (OLLeHKa C/IOKHOCTU aNropnuTmMma 4ocTyna)



[MnaH 3anpoca (CcMHTaKcKuc)

PLAN <BblpaxkeHune>
<BblpaxeHue> ::= [JOIN | [SORT] [MERGE]] (<anemeHT> | <BblparkeHne>
[, <anemeHT> | <BblpaxkeHue> ...])
<anemeHT> ::= {Tabnuupbl | nceBoOHNM}
{NATURAL
| INDEX (nHpgekc [, nngekc ...])
| ORDER uHaekc [INDEX (uHaekc [, uHaekc ...])]}



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

------ Performance info ------

Mnan B EXPLAIN ¢popme (nyTb goctyna):

Prepare time = 797ms

Execute time = 31ms
Select Expression Avg fetch time = 10,33 ms

-> Nested Loop Join (inner)
-> Filter

Current memory =36 110 560
Max memory = 36 332 944

Memory buffers = 2 048

-> Table "OPERATION" as "O" Access By ID

-> Bitmap Writes from cache to disk = 0
-> Index "FK_OP_1" Range Scan (full match) Fetches from cache = 3
-> Filter R : i
-> Table "AGENT" as "A" Access By ID ER v S

Reads from disk to cache = 2

-> Bitmap
->Index "PK_AGENT" Unique Scan

OPERATION

ElPLAM JOIM
B0 INDEX (FK_OP_1) CPERATION FK
i lFK_OoP_1 CPERATION ID_GOODS 0, 166666671633 FK
El-A INDEX { PK_AGENT ) AGENT PK
e PK_AGENT AGENT ID_AG 0,142357149243... PK
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[lyTb AoCTyna

Habop onepauni Hag, AaHHbIMM, BbINOJIHAEMbIX CEPBEPOM A4
NoNy4YeHnA pesynbTaTa 3a4aHHOM BbIDOPKUK, Ha3biBaeTCA NyTem A0CTyna.

[MyTb AOCTYNA MOXKHO NPEeACTaBUTb B BUAE AEPEBA C KOPHEM,
npeAcTaBAAKOWMM COOOM KOHEYHbIN pe3ybTaT.

Kaxkabin y3en aToro AepeBa Ha3biBaeTCA UCTOYHUKOM AaHHbIX UM
MmeToAOM AocTyna .

ObbeKkTamu onepauun B MetToaax A0CTyna ABAAOTCA NMOTOKU AAHHDIX.

Kaxkapblih meToa goctyna ambo popmumpyeT NOTOK AaHHbIX, 160
TpaHcPOPMUPYET €ro No onpeaeneHHbIM NpaBUaam.

JInctoBble y3nbl AepeBa Ha3biBalOTCA NEPBUYHBIMU METOAaMU A0CTYNaA.
Nx eAnMHCTBEHHAs 3ada4a — GOPMUPOBAHME NOTOKOB AaHHbIX.



MCTOYHUKN AaHHbIX

* CyLlecTByeT TpU Knacca UCTOYHUKOB AaHHbIX:

— MepBUYHbIN METOA, 40CTYNA — BbINOJHAET YTEHME U3 Tabaunubl nnm
XpaHMMOU npoueaypbl

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

— cNunAaHue — npeobpa3syeT ABa uaun 6onee BXOAHbIX MOTOKOB AAaHHbIX B
OAMH BbIXOAHOM NOTOK

*  VICTOYHMKKN AaHHbIX MOTYT ObITb KOHBENEPHbIMU U ByPepn3npoBaHHbIMMU



[lepBUYHbIEe meToAbl AOCTYMNa

 Co3aaHuMe NOTOKa AaHHbIX HA OCHOBe Tabaunu 1 npoueayp
— YteHune Tabnuy,
— WHpeKcHbIM gocTtyn
— BobibopKa 13 npoueaypbl



YTeHune Tabnmupbl

e [lonHoe ckaHupoBaHue (sequential scan)

select *
FROM employee;

Plan
PLAN (EMPLOYEE NATURAL)

KapauHanbHoe yncno =42
CTOMMOCTb =42

1.Graphical summary 2. Additional
[l Mon-Indexed Reads | [l Indexed Reads | [l Updates

EMPLOYEE

47

T T T T T
0 10 20 30 40

b4
Messages Query columns Explain plan

Select Expression
—» Table "EMPLOYEE"™ Full Scan
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YTeHune Tabnmupbl

e JocTyn Yyepe3 naeHTMdUKaTop 3anucu

PU3nYyecknMm Homep 3annUcm coaepPKNT MHGOPMaLULO O
CTPaHMLE, Ha KOTOPOW PaCcnoNoXKeHa AaHHasA 3anncb, U O
CMELLEHNN BHYTPU 3TON CTPAHULbI

CTOMMOCTb A@aHHOro BUAa AOCTYyMNa BCeraa paBHa egunHuLe.
YTeHnA 3anmcen oTparkatoTca B CTAaTUCTUKE KaK
NHAEKCUPOBaAHHbIE.



Database: class.mmcs.sfedu.ru:/ffirebirdfdataf4s fwh new.fdb, User: PM4 G
SQL» select rdb$db key from operation;

540808868 13868840
24 080886082880880
240808868 33808840
54 08688684380880
5408058685 3808840
24 080880853808840
240808868 7380880
24 08088085380880
54 080586895808840
24 0805868A380880
24 0805808B386580
24 0805868C380880
24 080886803808840
24 0808808E380880
24 0808808F380880

SOL




YTeHune Tabnmupbl

* [O3UUMOHMPOBAHHbIN AOCTYN

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

[MO3MUMOHNPOBAHHbIN AOCTYN paboTaeT TO/NIbKO AN1A aKTUBHOTO
Kypcopa, T.e. A1 YXKe NPOYMTaHHOMN 3anucu



MHAEeKCHbIN AoCTyn

 WNHpeKcHbIM goctyn (index scan/ index only scan)

— OCHOBHbIM napameTpom, sanaowmm Ha ontTmmn3au o
UHOEKCHOIO A0CTYMa, ABNAETCA cesseKmuUueHoCmb NHAOEKCA

— B pacyeTax KapAMHaNbHOCTU U CTOMMOCTU
npeano/siaraeTca paBHOMeEpPHoe pacnpeaeneHne 3Ha4eHuim
KNtoYya B UHAEKce



MHAEeKCHbIN AoCTyn

,D,J'IFI KN1aCTEePHbIX MHAOEKCOB BO3MOXKHO MUCMOJ/Ib30OBAHUE
YTeHUA TOJ/IbKO MHAEKCAa

Ecnn MHAEKC He KnacTepHbI, TpebyeTca YTeHue 1 cTpaHul,
NHAEKCA, N CTPAHWUL, AaHHbIX

B Firebird ocHoBaH Ha 6UTOBbIX KapTax U YYNTbIBAET BEPCUM
B Firebird ckaHnpoBaHue nHaekca - ogHoOHanpaBAeHHOEe



MHAEeKCHbIN AoCTyn

CToMmocCTb A0CTYyNa Yepe3 BUTOBYIO KapTy — CYMMapHas
CTOMMOCTb MHAEKCHOTO MOUCKA ANA BCEX NHAEKCOB,
dbopmuUpyrownx BUTOBYIO KapTy

KapAauHanbHoe 4yucno Npu nepecevyeHmnn bUTOBbIX KapT He
6onblle MMHMMANbLHOTO, NPU 06BbEANHEHNU — HE MEHbLLE
MAKCMMAJIbHOTO



MHAEeKCHbIN AoCTyn

* [lpu BbIBOPE MHAEKCOB ANA CKAHUPOBAHNA ONTUMKU3ATOP
MCNONb3YyeT CTpaTernto Ha ocHoBe ctoMmocTu (cost based)

e CTOMMOCTb CKAHMPOBAHMA AMana3oHa OUEHUBAEeTCA Ha
OCHOBAaHWU CENEKTUBHOCTUN MHAEKCA, KONIMYECTBA 3aNMNCEN B
Tabnnue, cpegHero Koin4yecTsa KAYen Ha MHAEKCHOM

CTpaHuLe U BbiCOTbl B+ aepesa.



CKaHMpOBaHME Ha PAaBEHCTBO ANA YHUKANbHOIO

MHaekKca (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 HO®Y
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= SQL Editor : 1 : localhost:C:\Program Files\Firebird\Firebird_2_5\examplesiem. ..

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

Edit: 1 Resulks Hiskary Plan Analwzer Performance Analysis  Logs
PLAH (EMFLOYEE IHDEX {(RDESPRIMARYT))

L | %
Recompute seleckivity
Table Inde:x Fields Skatistics PEJFE
SRrLAN _ N
-1 EMPLOYEE INDEY { RDB$PRIMARYT ) EMPLOYEE WL
RDB$PRIMARY7 EMPLOVEE EMP_NO 0,0238095242... | [l Non-Indexed Reads

Il 'ndexed Reads | [l Updates

Messages Query columns

Plan
PLAM (EMPLOYEE INDEX (RDBPRIMARY T EMPLOYEE

Adanted Plan

Messages

Select

YepapiHyesa M.U., UMMuKH HO®Y
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" dbooooo

Query columns Explain plan

Expression
Filter

—» Table "EMPLOYEE"™ Afccess By ID

—» Bitmap
=>» Index

TUnigue 5ca:1|

"EDESPRIMLERYT™
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CkaHMpoBaHMe amnana3oHa (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

Edit: & Results Hiskory Plan analyzer Performance Analysis Logs
1.Graphical summary 2. Additional
M Mon-Indexed Reads || ] indexed Reads | [l Updates | [l Deletes | [] Total Records ™

EMPLOYEE

b3

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

> P

Messages Guery columns
Plan -~
PLAM (EMPLOVEE INDEX (RDE$PRIMARYT)
Adapted Plan
PLAN (EMPLOYEE IMDEY (INTEG_27))
e

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

KapanHanbHoe yncno =13
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MonHoe ckaHupoBsaHue (full scan)

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

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

YepapiHyesa M.U., UMMuKH HO®Y
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HanoxeHne bUTOBbIX KapT

TectoBaa 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 PRIME?2 (IDX1);
CREATE INDEX PRIME2_IDX2 ON PRIME?2 (IDX2);



HanoxeHne bUTOBbIX KapT

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

PLAN (PRIMEZ2 INDEX (PRIMEZ2_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 (PRIMEZ2_IDX1) RANGE SCAN
[cardinality=5, cost=4.000]
=> INDEX (PRIMEZ2_IDX2) RANGE SCAN
[cardinality=2, cost=3.000]

YepapiHyesa M.U., UMMuKH HO®Y
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HaBurayuuna no MHAEKcy

Mcnonb3yeTca Toraa, Koraa MHAEKC MOXKET MOMOYb B YNOPAAOYEHUM pe3ybTaTta

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
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[TpoueaypHbIN AOCTYM

*  Wcnonb3yeTca npu BbIOOPKE M3 XPaHMMbIX Npoueayp, MCMONb3YHOLLNX
npeanoxeHme SUSPEND gna so3BpaTta pesyabrata
- |/|H,£I,€KcaLl,Mﬂ pe3ynbratoB HEBO3MOXKHA

— AHanor noNHOro ckaHMpoBaHUA Tabnunubl
SELECT * FROM DEPT_BUDGET('100')

PLAN (DEPT_BUDGET NATURAL)



OunnbTpsbl

[MTpeobpa3oBaTenn AaHHbIX
metoT ToNIbKO OAUH BXOA
N3MeHAIT KapAUHa/IbHOE YNCNO

Nna GUNbTPOB HE OLUEHMBAETCA KAaPAMHAIbHOCTb M CTOMMOCTb



[lpoBepKa NnpeanKaToB

* WHERE, HAVING, IN, ALL, ANY

* B nnaHe BbINONHEHUA NPOBEPKA NPEANKATOB HE
oTobparkaeTcs



CopTUpPOBKA

* ORDER BY, GROUP BY, DISTINCT
* nocTpoeHue B+ aepeBa MHAEKCOB

* NOAroToBKa AaHHbIX AN OAHOMPOXOAHOIO C/ANAHUA

ANropuUTM COPTUPOBKU NpeacTaBseT cobon MHOTOYypPOBHEBYHO
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 chMAHNA

BCelrda onepmnpyroT C HECKOJIbKUMU BXOAHbIMU MOTOKaAMW

0bObI4YHbIM pe3ynbTaToOM UX paboTbl ABnseTca 1nbo
paclnpeHue BbIbOpPKKM MO nonam, nmbo yBennyeHume ee
KapAMHaAbHOCTU

coeiuHeHue (join)
obveanHeHue (union)



CoeaunHeHue (join)

* Y noboro BMaa coeaMHEHUN eCTb ABa BXOAHbIX MOTOKA -
NIEBbIN U NPABbIN.

e 1N BHYTPEHHEro 1 NoJIHOrO BHELLUHEro CoOeANHEHUN 3TU
NOTOKM CEMAHTUYECKN PABHOLLEHHDbI.

* B cnyyae o4HOCTOPOHHEro BHelWHero coeAuHeHs oanH 13

NOTOKOB ABNAAETCA BeayLmm (oba3aTenbHbIM), @ BTOPOM -
BeJOMbIM (Heobsi3aTeNIbHbIM).



CoeaunHeHue (join)

Y Kaxkaoro coeguHeHUs NMOMMMO BXOAHbIX MOTOKOB
CYLLLeCTBYET elle oguH aTpUbyT - ycnosue cBsisu. MMeHHO 370

YCNOBWE N onpeaenaeT pesynbraT, TO eCTb Kak UMeHHOo byayT
NOCTaB/EHbI B COOTBETCTBUE lAHHbIE BXOAHbIX MOTOKOB.

[pn OTCYTCTBMM AAHHOTO YC/I0OBUS NOYYaEM BblPOXKAEHHbIN

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



[TpaBunna BbIbOpa NOTOKA

e J1nAa 0AHOCTOPOHHUX BHELIHUX COEANHEHUN BHELLHUMN
(BeayLwMii) NOTOK BCceraa Ao/IKeH bbITb NpoYnTaH nepea
BHYTPEHHUM (BeaOMbIM), NHaYe HEBO3MOXKHO byaeT
BbIMOJIHUTL TPpebyemyto ctTaHaapTomM noactaHoBKY NULL-

3HaYeHW B cy4Yae OTCYTCTBUA COOTBETCTBUM BHYTPEHHEro
MOTOKa BHELIHEMY.



[TpaBunna BbIbOpa NOTOKA

° ,D,.I'IFI BHYTPEHHUX N NMOJIHbIX BHELWHUX COG,EI,MHEHMIZ BXOA4HblE
NMOTOKN HE3aBUCNMbI U MOTYT UNTATbCA B MPON3BOJ/IbHOM
nopAaake, cneagosate/ibHO a/ZifOPUTM BbIMONTHEHUA TaKNX

COe,D,I/IHeHMl\/’I onpegendaetca MCKarounTe/ibHO ONTUMMN3aTOPOM
U HNKAK HEe 3aBUCUT OT TEKCTA 3alpOCa.



MeToabl chMAHNA

PeKkypcuBHbIM Nepebop nam coegnHeHmne nocpeacTtsom
B/IOXKEHHbIX UMKnoB (nested loops join)

OpHonpoxoaHoe causiHne (merge join)
XewwunposaHue (hash join)



PekypcuBHbIM nepebdbop

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



PekypcuBHbIM nepebdbop

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 CAnAHne
Hash Join

OnTnmmn3saTtop BbIbMpaeT AaHHbIM aATOPUTM COEAUHEHMA B Cay4ae
HEBO3MOXHOCTM UM HEONTMMAJIbHOCTM MCNOIb30BAaHMNA PEKYPCUBHOIO
aNropuTMa, TO eCTb B MEPBYIO o4epeab npu OTCYTCTBUN MHAEKCOB NO
YC/I0BUIO CBAI3U UJIN UX HEMPUMEHMMOCTU, @ TaK*Ke Npu OTCYTCTBUM
3aBMCMMOCTU MEXKAY BXOAHbIMU MOTOKAMM.

[Mpn coeanHeHne metogom HASH JOIN BxoaHble NOTOKKU BCceraa AenAarca
Ha BeAyLLUM 1 BEAOMbIN, NPU 3TOM Beaywmm ob6bIYHO BbIOMpPaeTca NoTok
C HAUMeHbLLEeN KapANHANbHOCTbIO.

CHavyana meHblni (Beaywmii) NOTOK LLE/IMKOM BbIYUTbIBAETCA BO
BHYTPEeHHMM bydep. B npouecce YTEHUA K KaXKAOMY KNtoYy CBA3U
npumeHseTcs xew-GyHKUMA M Napa {xeww, yka3aTtesnb B byPpepe}
3aNMCbIBAETCA B Xelw-Tabanuy.



Hash join

3aTem YnTaeTca BeAOMbI MOTOK U €ro KAroY CBA3M onpobyeTca B XeLu-
Tabnnue.

Ecan cooTBeTcTBME HaMAEHO, TO 3aNMCU 0OOMX MOTOKOB COEAUHALOTCA U
BblAalOTCA HA BbIXOA,

B cnyyae HeckonbKkux Ay61MKATOB AaHHOMO K/to4a B Be4OMOW Tabaunue Ha
BbIXOA, OyAyT BblAaHbl HECKOJIbKO 3aMncem.

Ecnu BXOXKAEHUA KAtoYa B Xel-TabauLy HeT, nepexoanm K cneayroulen
3anucuK BeayLLLEro NoToKa M Tak ganee.



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 perKMMma BbINOJIHEHUA 3TOMN onepaummn: ALL n
DISTINCT.

B nepsom cny4ae peannsauma TpUBMaNbHA: AaHHbIM METOA,
NPOCTO YMTAET NepBbik BXOAHOW NOTOK U BblAAET ero Ha

BbIX0OZ, MO Nony4YeHnn u3 Hero EOF HaumHaeT unTaTb BTOpPOU
BXOAHOM MNOTOK U TaK Aanee.



O6beanHeHue (union)

B cnyyae e DISTINCT tpebyeTca ycTpaHUTb NOHbIE
Ay61nKaTbl 3anmncen, NPUCYTCTBYIOLLIME B pe3y/ibTaTe
obbeanHeHuA. [1nAa 3Toro Ha BbiXxoae metoaa obbeaAnHEeHUA
pasmellaeTca GUNbTP COPTUPOBKMU, paboTatowmi B
"yceKarowem" pexkmme no BCEM NOAAM.



O6beanHeHue (union)

 CTOMMOCTb BbINO/IHEHUA 06BEAMHEHMS PaBHA CYMMapPHOM
CTOMMOCTW 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> ...])
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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> )
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