Onepaunn MoanduKaunun JaHHbIX B
Tabnuuax

/N




[RETURNING <returning list> [INTO <variables>]]

INSERT INTO target
{DEFAULT VALUES | [(<column 1ist>)] <value source>}
4

A
4
<column list> ::= colname [, colname ...]
<value source> ::= VALUES (<value list>) | <select stmt>
<value list> ::= wvalue [, value ...]

<returning list> ::=
ret value [[AS] ret alias] [, ret value [[AS] ret alias]

<variables> ::= [:i]varname [, [:]varnams ...]

INSERT INTO <71abmuya> [(<crimcok cronbLos>)]
VALUES (< crimcok 3HavyeHm>)

INSERT INTO <rabmmuya> [(<crimcok crosibyos>)]
SELECT ...
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N

INSERT INTO
COUNTRY (COUNTRY, CURRENCY)
VALUES (‘'Georgia' , ' Lari');

INSERT INTO SALES_ARH
SELECT *
FROM SALES
WHERE SHIP_DATE IS NOT NULL
AND PAID="vy';
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UPDATE target [[AS] alias]

UPDATE

N

SET col = newval [, col = newval ...]

[WHERE {search-conditions | CURRENT OF cursorname} ]
[PLAN plan items]

[ORDER BY sort items]

[ROWS m [TO n]]

[RETURNING <returning Iist> [INTO <variables>]]

<returning list> ::=
ret value [[AS] ret alias] [, ret value [[AS] ret alias]

<variables> ::= [:]varname [, [:]varname ...]

UPDATE < 7absmya>
SET <cronbeL> = <3HavyeHne>
[, <cronbeL> = <3HadyeHne> .. |
[WHERE < 6- ycrioBue > ]
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UPDATE EMPLOYEE
SET SALARY = 40000
WHERE EMP_NO = 65;

UPDATE EMPLOYEE
SET SALARY =SALARY*1,5;
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N

DELETE

DELETE

FREOM target [[AS] alias]

[WHERE {search-conditions | CURRENT OF cursorname} ]
[PLAN plan items]

[ORDER. BY sort items]

[ROWS m [TO nll]

[RETURNING <returning list> [INTO <variables>]]

<returning list> ::= ret value [[AS] alias val] [, rei

<variables> :(:= [:]varname [, [:]wvarnams ...]

DELETE FROM < rabmya>

[WHERE < 8- ycrioBue> |
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DELETE
FROM SALARY_HISTORY
WHERE EMP_NO = 65;

DELETE
FROM SALES
WHERE SHIP_DATE IS NOT NULL
AND PAID="vy %,
DELETE

FROM SALARY_HISTORY; -- ounctka Bcen tTabnuupl
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NPEACTABJIEHUA
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[lpenctaBneHus (view)

N
\J

# BeoauTtcs B apxutektype ANSI/SPARC
# [103BONSIET CKPbITb CTPYKTYPY Tabnuy

#® [103BONIAET peann30BaTb Cynepno3nLmIio PENSLIMOHHbIX
onepaumn Ha ypoBHe onepatopa SELECT

# Ho, B 6bonblunHcTBe CYB/l He No3BONSIET BbIMOMHATL onepaumm
MOD,VICDVIKaLI,VIVI (INSERT, UPDATE, DELETE)Ha ypoBHe
npeacrasnexHmn (ogHo u3 12 npanm Koana)

4 XpaHUT B OTKOMNUIMpoBaHHOM Buae onepatop SELECT kak
s351eMeHT b/l

@ B pensumMoHHOM MOAENN 3KBUBANEHTHO Tabnumue
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Co3paHne/n3MeHeHne npeacraBieHns

CREATE [OR ALTER] VIEW <name_view>
[ (<nm_coll> [,<nm_col2>, ...)]
AS <select_operator>
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[1Ipnmep

L/

CREATE VIEW
EMP_DEPT (EMP_NAME, DEPT_NAME,
SALARY, COUNTRY)
AS
SELECT FULL_NAME, DEPARTMENT, SALARY, JOB_COUNTRY
FROM EMPLOYEE A JOIN DEPARTMENT D
ON A.DEPT_NO = D.DEPT_NO

B onepatope SELECT HeT pa3nuuun mexay Tabnuuamm u NnpeactaBieHnsaIMm

SELECT EMP_NAME, DEPT_NAME, SALARY, CN.COUNTRY
FROM EMP_DEPT JOIN COUNTRY CN USING (COUNTRY)
WHERE CURRENCY="Euro’
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[Tpumep u bl «CoTpyaHUKN»

N

“CREATE OR ALTER VIEW PHONE_LIST(
EMP_NO,

FIRST NAME,

LAST_NAME,

PHONE_EXT,

LOCATION,
PHONE_NO)
AS
SELECT
emp_no, first_name, last_name, phone_ext, location, phone_no
FROM employee, department
WHERE employee.dept_no = department.dept_no
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[loa3anpockl 1 NpeanKaThbl

/N




N

[1lpobnema

# TpeboBaHMe pensunMoHHON MoAeNN — Cyneprno3nums pensaLnoHHbIX
onepaummn

# SELECT obecneyumBaeT ee nnLib YaCTUYHO
# [Acnonb30BaHMe NpeacTaBIeHNN BO3MOXHO, HO HE MOAXOAUT A1

peLleHns 3afa4n «Ha neTy»,T.K. TpebyeT paboTbl co cxemoun b/l
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[loa3anpoc

# [loa3anpoc — 310 onepatop SELECT, BKIOYEHHbIN B cneundukaumio
apyroro onepatopa SQL

#® Ecnu NnoA3arnpocC CCbJIa€eTCA Ha NoJid U3 Tabnuy B OCHOBHOM 3dlrpoce, 10
OH Ha3bIBAE€TCA KOPENTNPOBAHHbLIM
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Icnonb3oBaHWe noa3anpocoB

N

¢ B onepatope INSERT

INSERT INTO < rabsmya> [(<crimcok crosnbLos>)]
SELECT ...

INSERT INTO SALES_ARH
SELECT * FROM SALES
WHERE SHIP_DATE IS NOT NULL AND PAID="";

INSERT INTO PROJECT A
(A.PROJ_ID,A.PROJ_NAME, A.PRODUCT,A.TEAM_LEADER)
VALUES ('DB','DataBase’,'software’,
(SELECT E.EMP_NO FROM EMPLOYEE E WHERE E.LAST_NAME="Williams"))
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Icnonb3oBaHWe noa3anpocoB

N

K ans opMmnpoBaHnsl BbIXOAHOIO CcTonbua ocHOBHOro onepatopa SELECT

SELECT e.FULL_NAME, e.SALARY,
(SELECT MAX (m.SALARY) FROM EMPLOYEE m

WHERE m.JOB_COUNTRY="USA") AS MAX_SALARY_USA
FROM EMPLOYEE e
WHERE e.JOB_COUNTRY="USA'

SELECT e.FULL_NAME, e.SALARY,
(SELECT MAX (m.SALARY) FROM EMPLOYEE m

WHERE m.JOB_COUNTRY="USA") - e.SALARY AS DIFF_SALARY_USA
FROM EMPLOYEE e

WHERE e.JOB_COUNTRY="USA'
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Icnonb3oBaHWe noa3anpocoB

N

L/

SELECT FULL_NAME, SALARY,

(SELECT CURRENCY FROM COUNTRY ¢
WHERE

c.COUNTRY=e.JOB_COUNTRY) AS CURRENCY

FROM EMPLOYEE e

TakoW noa3anpoc Ha3blIBAETCA KOPPENNPOBAHHbIM.
3T0 HeaBHas bopMa onepaLmm CoenHEHNS

SELECT FULL_NAME, SALARY, CURRENCY
FROM EMPLOYEE e JOIN COUNTRY c
ON c.COUNTRY=e.JOB_COUNTRY
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Icnonb3oBaHWe noa3anpocoB

N

# B npeanoxeHnn FROM (HaumHasa ¢ Bepcumn Firebird 2.0)

# B 3TOM C/ly4yae noa3anpoc BbICTYNAET B POIN «MPOM3BOAHON TabnuLbl»
(derived table)

# DTO aHanor pensiuMoHHON onepaumn NpucBamBaHus, T.K. Takon Tabnuue
NAETCA NMS

(select-3anpoc)
[[AS] annac npon3BoaHOWN Tabnuubl]
[(<nceBAoOHVMBI NONEN NPOU3BOAHOM TabnuLbl>)]

YepabiHuesa M.N., UMMuKH HO®Y, 2024 19




Derived table

~ (N

4
SELECT P.PROJ_NAME, T.DEPT_NAME
FROM
PROJECT P LEFT JOIN
(SELECT PD.PROJ_ID, D.DEPARTMENT
FROM PROJ_DEPT_BUDGET PD
JOIN DEPARTMENT D
ON (PD.DEPT_NO=D.DEPT_NO)
WHERE PD.FISCAL_YEAR=1995)
AS T ( PROJ_ID, DEPT_NAME)
ON (P.PROJ_ID=T.PROJ]_ID)

Yalle Bcero Mcnosb3yeTcs MMEHHO AJ1S1 OTKPbITbIX COEAUHEHUM
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AnbTepHaTUBa - NpeacTaB/eHne

N

CREATE VIEW DT ( PROJ_ID, DEPT_NAME)

AS
SELECT PD.PROJ_ID, D.DEPARTMENT
FROM PROJ_DEPT_BUDGET PD
JOIN DEPARTMENT D
ON (PD.DEPT_NO=D.DEPT_NO)

WHERE PD.FISCAL_YEAR=1995;

SELECT P.PROJ_NAME, T.DEPT_NAME

FROM PROJECT P LEFT JOIN DT ON
(P.PROJ_ID=DT.PROJ_ID)

YepabiHuesa M.N., UMMuKH HO®Y, 2024
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N

Icnonb3oBaHWe noa3anpocoB

@ NS NonyyYeHust 3HaYeHUM UK YCII0BUI, UCMONb3YEMbIX B NpeankKaTax
noncka npegnoxeHna WHERE onepatopos SELECT, UPDATE n DELETE

# B npeanoxxenHmn HAVING ans rpynnupytowero 3arnpoca
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@ Ecnv noasanpoc Bo3BpallaeT 04HO 3HauyeHue (CKanspHbIi 3anpoc), ero
MOXXHO MCMOJIb30BaTh

B 0-yCnoBuu Angd CPaBHEHUS HA PaBEHCTBO WUJIM HEPABEHCTBO

CKanspHOCTb TPebyeTcst Ha YPOBHE KaXA0W CTPOKM, T.€. N0A3arnpoC MOXET
ObITb KOPENINPOBAHHbLIM
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Icnonb3oBaHWe noa3anpocoB

N

"® B onepaTope UPDATE
UPDATE employee

SET dept_no = (SELECT dept_no

FROM department
WHERE department = 'Field Office: France' )

WHERE full_name='Lee, Terri'

1 record(s) was(were) updated in EMPLOYEE
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Icnonb3oBaHWe noa3anpocoB

N

"® B onepaTope UPDATE
UPDATE employee SET salary=salary*1.05
WHERE dept_no = (SELECT dept_no
FROM department
WHERE department = 'Field Office: France’ )

1 record(s) was(were) updated in EMPLOYEE

1 record(s) was(were) inserted into SALARY_HISTORY
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Icnonb3oBaHWe noa3anpocoB

N

"® B onepaTope DELETE
DELETE FROM salary_history
WHERE emp_no=(SELECT emp_no
FROM employee
WHERE full_name='Lee, Terri')

2 record(s) was(were) deleted from SALARY_HISTORY
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N

SELECT FULL NAME SELECT FULL_NAME

FROM EMPLOYEE a FROM EMPLOYEE a
WHERE WHERE
a.SALARY > a.SALARY >
(SELECT AVG(b.SALARY) (SELECT AVG(B.SALARY)
FROM EMPLOYEE b): FROM EMPLOYEE B
WHERE

B.JOB_COUNTRY=A.JOB_COUNT

RY);
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N

L/

# Ecnu nop3anpoc Bo3BpallaeT Tabnuuy, coaepXkallyro oanH ctonbew, u
NPOM3BOJSIbHOE KOIMYECTBO CTPOK, A1 UCNOSIb30BaHUS €ro B
noa3anpoce NPUMEHSOTCA npeanKkaThbl

# B 3TOM c/yyae Bo3BpallaeMblil cTonbeL, paccMaTpuBaeTcs Kak
MHOXXECTBO
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N

[peankaTt IN (NOT IN)

[Mp1HaaANEeXHOCTb MHOXECTBY

SELECT FULL_NAME

FROM EMPLOYEE
WHERE DEPT_NO
IN
(SELECT DEPT_NO
FROM DEPARTMENT
WHERE MNGR_NO IS NULL)
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[lpeankatbl ALL, SOME / ANY

N

SELECT PROJ_ID, DEPT_NO, FISCAL_YEAR
FROM PROJ_DEPT_BUDGET
WHERE

PROJECTED_BUDGET>=
ALL (SELECT BUDGET
FROM DEPARTMENT)
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N

SELECT e.EMP_NO, e.FULL_NAME, e.HIRE_DATE
FROM EMPLOYEE e
WHERE e.HIRE_DATE+365 >
SOME (SELECT sh.CHANGE_DATE
FROM SALARY_HISTORY sh
WHERE sh.EMP_NO = e.EMP_NO)

-- BO3MOXXHO wUcriosib3oBaHmne ANY
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[pepmnkaT SINGULAR (NOT SINGULAR)

_
~ % NpoBepseT, BO3BPALLAET /M Noa3anpoc B TOYHOCTU OAUH KOPTEX

Ecnu Bo3Bpaluaetca NULL nnu 6onee oaHoro koptexa, To SINGULAR
BO3BpallaeT J10Xb

3Ha4yeHune npeamkaTa He 3aBUCUT OT KOIMYeCcTBa CTONOLIOB B Noa3arnpoce
N OT 3HAYEHUN B HUX

SELECT FULL_NAME
FROM EMPLOYEE e
WHERE
SINGULAR (SELECT *
FROM SALES s
WHERE s.SALES_REP=e.EMP_NO);
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N

[peaunkaT EXISTS (NOT EXISTS)

@ onpenenseT, cywecTByeT M (MM HET), N0 KpalHEN Mepe, OAUH KOPTEX
B BbIXOIHOM pe3ynbTaTe Nnoa3anpoca

# 3HadeHue npeamkKaTa He 3aBUCUT OT KOSMyecTBa CTonbuoB B
noasanpoce

SELECT a.FULL_NAME
FROM EMPLOYEE a
WHERE
EXISTS (SELECT 1
FROM PROJECT p
WHERE p.TEAM_LEADER = a.EMP_NO)
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[loa3anpoc B yCNOBUU Ha rpynny

N

SELECT D.LOCATION
FROM DEPARTMENT D
GROUP BY LOCATION

HAVING COUNT(¥)>=

ALL (SELECT COUNT(*)
FROM DEPARTMENT
GROUP BY LOCATION )
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Obuwme TabnnyHble BbipaxeHus (CTE)

N

“# Bonee MOLLIHbIN BapuaHT NMpou3BOAHbIX Tabnuu. Yalle ncnonb3ytoTcs B
npoueaypHbIX pacwmpeHuax SQL

WITH EMP_DEPT (EMP_NAME, DEPT_NAME, SALARY, COUNTRY)
AS

(SELECT FULL_NAME, DEPARTMENT, SALARY, JOB_COUNTRY
FROM EMPLOYEE A JOIN DEPARTMENT D
ON A.DEPT_NO = D.DEPT_NO)
SELECT EMP_NAME, DEPT_NAME, SALARY
FROM EMP_DEPT
WHERE COUNTRY ='USA'
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PekypcuBHbie STE

Edik Resulks Hiskory Plan analwzer

N

~ WITH RECURSIVE r as ( _ % |record: [1 Si= A
-- CTapTOBas 4acTtb pekypcum (T.H. "anchor") |1 FACTORIAL
SELECT 1asi, 1 asfactorial 4

FROM RDB$DATABASE = &

UNION ALL -- pekypcuBHas 4acTb + 24

. . o 120

SELECT i+1 as i, ; B
factorial * (i+1) as factorial 7 S 040

o 40 320

FROM r = S62 sl
WHERE i < 10 10 3 628 500

) 11 =9 9316 300

12 4732 001 &00

SELECT * FROM r;
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[TocTpouTenb 3anpocoB

f\

Builder Edit Fesult

[3j class.mmcs.sfedu.ru:/fbdatafemployee.fdb - | [» 13 | "

Ferformance Analysis

@ sot s e

[ESHEEE )

> | B | = ﬁﬂ |-| |+ Awatalink tables -

¥ DEPARTMEMNT

[] BUDGET (BCD})

[] DEPT_NO (String)

N [>] DEPARTMENT (String)
[[] HEAD_DEPT (String)
] MNGR_NO (Integer)

[*] LOCATION (String)
[] PHONE_MO (String)

L UL

Criteria | Selection  Grouping criteria  Saorting

(::] @uf followsing are met
(1.7 EMPLOYEE.JOB COUNTRY

WESA"

¥ EPAPLOYEE

A= E3

[] EMP_NO {Integer)

[[] FIRST_NAME (String)
[] LAST_MNAME (String)
[] PHONE_EXT (String)
[] HIRE_DATE (Timestamp}
[] DEPT_NO (String)

[] JoB_coODE (String)

[] JoB_GRADE (Integer)
[] JOB_COUNTRY (String)
[*] saLARY (BCD)

[*] FULL_NAME (String)

(4

COUNTRY
CUSTOMER
DEPARTMEMT
EMPLOYEE
EMPLOYEE_PROJECT
IBESSCRIPTS
IBESVERSION_HISTORY
JOB

PROIECT
PROI_DEPT_BUDGET
SALARY _HISTORY
SALES

SALES_ARH

= PHOME_LIST

E
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L/

select
department.department,
department.location,
employee.full_name,

employee.salary
from employee
inner join department on (employee.dept_no = department.dept_no)
where
(employee.job_country = 'USA")
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[1naH BbINOMHEHMSA 3aNpPOoCa

N

# TnaH BbINOJIHEHUA 3anpoca — MoC/eA0BaTENbHOCTb OnepaLni,
HeobXxoaMMbIX Ang nonydeHns pesynbtata SQL-3anpoca B pensilMoHHOM
CyYb

# [1naH B LeNOM pa3aensieTcs Ha ABe CTaaun:
= Bbibopka pe3ynbTaTos
= CopTnpoBKa 1 rpynnupoBKa, BbIMNOIHEHNE arperauum

@ CopTUpOBKa 1 rpyrnMpoBKa — 3TO OMNLUMOHANIbHAs CTaausl, KOTopas
BbIMOJIHAETCS, €C/IM He HaWAEeHO NyTen AOCTyNa ANs NOoSyYeHus
pe3y/nbTaTa B 3anpoLleHHOM NOpAAKE.

YepabiHuesa M.N., UMMuKH HO®Y, 2024 39




N

select *
from employee A
join department B
on (A.dept_no =B.dept_no)
where job_country ='USA'
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PLAN JOIN (A NATURAL, B INDEX (RDB$PRIMARYY5))
Explain Plan
Select Expression
-> Nested Loop Join (inner)
-> Filter
-> Table "EMPLOYEE" as "A" Full Scan
-> Filter
-> Table "DEPARTMENT" as "B" Access By ID
-> Bitmap
-> Index "RDB$PRIMARY5" Unique Scan
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& SQL Editor : 3 : class.mmcs.sfedu.ruyfbdata/employese.fdb (SQL Dialect 3) —— R

N

SQL Editor ~ | () class.mmcs.sfedu.ru:/fbdata/employee.fdb - > [ | > |B& > pind

Edit: 3 Results History Flan Analyzer Performance analysis Logs Find query

1.Graphical summary 2. Additional
Il Mon-Indexed Reads || ] Indexed Reads | [l Updates | [l Deletes | [l Inserts | [ ] Total Records

EMPLOYEE

DXE P2 R T 1 E M T~ sy — — — =l o — — - — - — - - o

=

0 =1 10 15 20 25 30 as 40

Messages Query columns

Plan
PLAM J10OIM (A MATURAL, B INDEX (RDESPRIMARY S]]

Aadapted Flan
PLAMN JOIM (A NATURAL, B INDEX (INTEG_16))

—————— Performance info ———
Prepare time = 637/ms
Executse ime = 62ms

Anag fetch ime = 3,88 ms
Current memory = 9 682 752
Max memory = 9 9562 175
Memory buffers = 2 0498
Reads from disk to cache = 2
Wrrites from cache to disk = &
Fetches from cache = 259

m
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BrkntoyeHue nsiaHa B 3anpoc

SELECT [DISTINCT | ALL]
<select_list>

FROM <reference_expression_list>
| WHERE <search condition> |

| GROUP BY <group_value_list>
| HAVING <group_condition> ] ]

[UNION <select operator>]
[ PLAN <plan_item_list> ]
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L/

PLAN <BblpaxeHne>

<BblpaxkeHne> ::= [JOIN | [SORT] [MERGE]] (<3anemMeHT> | <Bblpa)xeHne>
[, <aneMeHT> | <BblpaxkeHue> ...])

<snemMeHT> ::= {Tabnuua | nceBAOHNM}
{NATURAL
| INDEX (uHAekc [, nHaekc ...])
| ORDER nHpaekc [INDEX (nHaekc [, nHaekc...]) 1>
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