SQL — Structured Query Language

 IBM fejlesztette ki 70-es években (SEQUEL)
« 1986-ban lett szabvany (SQL86)

» SQL86, SQL89, SQL92, SQL99, SQLS,
SQL2003

« DDL, DML, QL, DCL ( jogosultsagkezel6 és
tranzakcio-kezelo nyelv), ...

* Nyelvjarasok (Oracle, Sybase, DB2, Progress,
MSSQL, mySQL, SQL Server, PostgreSQL,
Access,...)

» Részben proceduralis, részben deklarativ
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Adatdefiniald nyelv

CREATE
Adatbazis objektum letrehozasa.

Pelda adatbazistabla definiciojara:

create table ACCOUNTS (
AC_ID_PK number primary key,

AC STATUS number,
AC_COUNTRY ID number default 44,
AC_CREATED date default sysdate,
AC ACCOUNT varchar2(50)

);

Pelda index definialasara:
create index idx_case _ins on my_table
(UPPER(empname));



Adatdefiniald nyelv

ALTER
Adatbazis-objektum modositasa. Példa:

ALTER TABLE STAFF_OPTIONS ADD
SO INSURANCE_PROVIDER
Varchar2(35);

ALTER TABLE STAFF_OPTIONS
MODIFY SO INSURANCE_PROVIDER
Varchar2(35) DEFAULT 'ABC Ins';



Adatdefiniald nyelv

- DROP

» Egy adatbazisbeli objektum
megszlintetese.

o Példa:
DROP table ACCOUNTS:;
DROP view BP ACCOUNTS;



Lekerdezonyelv

* A lekérdezes altalanos formaja:
SELECT [DISTINCT] select list

~-ROM table_list

'WHERE conditions]

‘GROUP BY group by lisf]

HAVING search conditions]

'ORDER BY order list[ASC | DESC] ]
FOR UPDATE for update options]




Lekerdezonyelv

Relacios algebrai muveletek kifejezhetok
SQL-ben

Szorzas:
SELECT * FROM Beteg, Kezeles;
Kivalasztas:

SELECT *

FROM suppliers

WHERE (city = 'New York' and name = 'IBM")
or (city = 'Newark');

Vetités:

SELECT DISTINCT city, state
FROM suppliers;




Lekerdezonyelv

» Egyesités:

select supplier_id
from suppliers
UNION

select supplier_id
from orders;

» Kivonas (példaul r(a,b)-s(a,b)):
SELECT distinctr.a, r.b

FROM r WHERE not exists (select * from s
where r.a = s.a and r.b = s.b);
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Lekerdezonyelv

A szarmaztatott milveletek, és minden relacids
algebrai kifejezés felirhaté SQL-ben.

- Osszekapcsolas (equi-join):
SELECT suppliers.supplier _id,
suppliers.supplier_name, orders.order_date

FROM suppliers, orders
WHERE suppliers.supplier_id = orders.supplier_id;

» Klls6 6sszekapcsolas:

select suppliers.supplier _id,
suppliers.supplier_name, orders.order_date
from suppliers, orders

where suppliers.supplier_id = orders.supplier_id(+);
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LekérdezOnyelv

r(a,b)+s(b) hanyados kifejezése SQL-ben:
r(a’b)+s(b)=na(r)' na(na(r)xs'r)
I'Ia(r)xs = I_Ir.a,s.b(rxs)
select distinct r.a,s.b fromr,s;
M, (r)xs —r
select distinct r.a,s.b fromrr1, s s
where not exists

(select * from r r2
where r2.a=r1.a and s1.b=r2.b);

na(na(r)xs — r)
select distinct r.a fromrr1, s s
where not exists

(select * from r r2
where r2.a=r1.a and s1.b=r2.b);

rla(r)' na(na(r)xs'r)
select distinct r2.a from r r2
where not exists
(select * fromrri1, s s
where r2.a=r1.a and
not exists
(select * from r r3

where r3.a=r1.a

and s1.b=r3.b)); 4



Lekerdezonyelv

» Specialis kivalasztasi feltételek:
« Mintaillesztés:

SELECT * FROM suppliers
WHERE supplier_name like "%bob%';

SELECT * FROM suppliers
WHERE supplier_name not like "T%';

SELECT * FROM suppliers
WHERE supplier_name like 'Sm_th';

SELECT * FROM suppliers
WHERE supplier name LIKE 'H%!%'
escape 'l'; 10



Lekerdezonyelv

 Nullérték lekérdezése:

select * from suppliers
where supplier_name IS NULL;

e Zart intervallumhoz tartozas:

SELECT *
FROM suppliers
WHERE supplier_id between 5000 AND 5010;

SELECT *

FROM orders

WHERE order date between
to_date('2003/01/01', 'yyyy/mm/dd’)

AND to_date('2003/12/31", 'yyyy/mm/dd’);

11



Lekerdezonyelv

« Alkérdések hasznalata Where részben
* IN — (multi)halmaznak eleme

SELECT *

FROM suppliers
WHERE supplier_name in ( 'IBM', 'Hewlett

Packard', 'Microsoft');

select * from all_tables tabs

where tabs.table _name in (select
cols.table name from all tab columns cols

where cols.column_name = 'SUPPLIER_ID');



LekerdezoOnyelv

« Maximum kivalasztasa alkerdéssel
select b1.fizetes from ber b1

where b1.fizetes >= all (select b2.fizetes from
ber b2);

e Hasznalhato:

all — az alkérdes minden értekére teljesll a
feltetel (alapértelmezes, nem kell kiirni)

any — az alkérdés legalabb egy értekére teljesul
a feltétel
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Lekerdezonyelv
Aggregatorfuggvények
— count, avg, max, min, sum

SELECT COUNT(*) as "Number of employees”
FROM employees
WHERE salary > 25000;

SELECT COUNT(DISTINCT department) as
"Unique departments”

FROM employees

WHERE salary > 25000;

SELECT SUM(DISTINCT salary) as "Total
Salary"

FROM employees

WHERE salary > 25000;

SELECT SUM(income - expenses) as "Net
Income”
FROM gl _transactions;
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Lekerdezonyelv

« SELECT MIN(salary) as "Lowest salary",
MAX(salary) as "Highest salary”
FROM employees;

« SELECT Avg(salary) as "Avg Salary"
FROM employees
WHERE salary > 25000;
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Lekerdezonyelv

» Csoportositas, csoportok szlirése

« SELECT department, COUNT(*) as "Number of
employees”
FROM employees
WHERE salary > 25000
GROUP BY department
HAVING COUNT(*) > 10;

« SELECT department, MIN(salary) as "Lowest
salary"
FROM employees
GROUP BY department
HAVING MIN(salary) = 35000;
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Lekerdezonyelv

* Eredmény rendezése

« SELECT supplier_city, supplier_state
FROM suppliers
WHERE supplier_name ="'IBM'
ORDER BY supplier_city DESC,
supplier_state ASC;

« SELECT supplier_city
FROM suppliers
WHERE supplier_name ="'IBM'



Lekerdezonyelv

Nézettabla (VIEW) hasznalata

attekinthetdség ( 6sszetett lekérdezés felbontasa
egyszerlbb kérdésekre)

adatvédelem (oszlopok, sorok korlatozasa)
ellenbrz6tt adatbevitel

fizikai helyet nem foglal (csak a lekérdezés definiciojat
taroljuk)

mindenhol hasznalhatd, ahol kbzonséges tabla
hasznalhaté

CREATE VIEW sup_orders AS

SELECT suppliers.supplier_id, orders.quantity,
orders.price

FROM suppliers, orders

WHERE suppliers.supplier_id = orders.supplier_id

and suppliers.supplier_name = 'IBM'; 18




Lekerdezonyelv

CREATE OR REPLACE VIEW high_salary AS
SELECT name, salary FROM emp WHERE salary
> 10000 WITH CHECK OPTION,;

Az OR REPLACE rész miatt lecseréli a definicidt,
ha mar korabban Iétrehoztunk ilyen nevdi
nézettablat.

INSERT INTO high_salary VALUES
(‘Smith',50000); /* a sor bekerul az emp tablaba */

INSERT INTO high_salary VALUES ('Smith',200);
/* a sor nem keril be az emp tablaba,
hibaluzenet*/
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Adatkezelo nyelv

INSERT
Adatokat ad hozza eqgy tablahoz.

CREATE TABLE People ( surname
VARCHARZ2(25), firsthame VARCHAR2(25) );

INSERT INTO People VALUES (‘McKay','Alice');

INSERT INTO People (surname,firstname)
VALUES ('Smith’,'dohn’);

INSERT INTO People (surname) VALUES
(‘Ullman’); /* A firsthame nullerték lesz! */

INSERT INTO People (firstname, surname)
(select emp_first, emp_surname from
Employees);
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Adatkezelo nyelv

UPDATE
Modositast hajt vegre az adatokon.

UPDATE suppliers
SET name = 'HP'
WHERE name ="'IBM'’;

UPDATE suppliers
SET supplier name = ( SELECT customers.name
FROM customers
WHERE customers.customer id
= suppliers.supplier_id)
WHERE EXISTS
(SELECT customers.name
FROM customers
WHERE customers.customer _id =
suppliers.supplier_id); o



Adatkezelo nyelv

DELETE
Adatokat torol egy tablabal.

DE
W

DE

_ETE FROM suppliers
ERE supplier_name ="'IBM’;

_ETE FROM suppliers

W

ERE EXISTS

( select customers.name

from customers

where customers.customer id =
suppliers.supplier_id

and customers.customer_name = 'IBM' );
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Jogosultsagkezelo nyelv

Jogok: select, insert, update, delete, alter, reference
(megszoritas hivatkozhat a tablara), index

grant select, insert, update, delete on suppliers to
smith;

grant all on suppliers to smith;

grant select on suppliers to public;

revoke delete on suppliers from anderson;
revoke all on suppliers from public;
Jogok tovabbadasanak joga:

GRANT SELECT ON emp TO scott WITH GRANT
OPTION;

Visszavonaskor a tovabbadott jogok is
visszavonasra kerllnek
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Kulcsok, megszoritasok

Elsddleges kulcs = azonositd (nullértéket nem
tartalmazhat)

1 elsbdleges kulcsot lehet defininialni tablanként
tobb oszlopbdl is allhat

CREATE TABLE supplier
(supplier_id numeric(10) not null, supplier _name
varchar2(50) not null, contact_name varchar2(50),

CONSTRAINT supplier_pk PRIMARY KEY (supplier_id,

supplier_name));
Megszulntethetd, vagy ideiglenes ki/be kapcsolhato

ALTER TABLE supplier
drop CONSTRAINT supplier_pk;

ALTER TABLE supplier
disable CONSTRAINT supplier_pk;
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ldegen kulcsok

A sorban szerepl6 adat egy masik tablaban szerepld sor azonositoja (gyerek-
szul6 tabla). Idegen kulcs.

Léteznie kell a hozzatartozé sornak a masik tablaban.

CREATE TABLE products

(product_id numeric(10) not null, supplier_id numeric(10) not null, supplier_name
varchar2(50) not null,

CONSTRAINT fk_supplier_comp

FOREIGN KEY (supplier_id, supplier_name)

REFERENCES supplier (supplier_id, supplier_name));

Sziilo tabla (szallito) soranak torlésével az azonositot tartalmazo sorok a
gyerek tablabol ( termekek) is torlodnek a kovetkezo definicio esetén:

CREATE TABLE products
(product_id numeric(10) not null,
&gﬁller id numeric(10) not null,

STRAINT fk_supplier
FOREIGN KEY (supplier_id)
REFERENCES supplier (supplier_id)
ON DELETE CASCADE);

Tordlhetd, ki/bekapcsolhatd

ALTER TABLE products
enable CONSTRAINT fk_supplier; 25



Masodlagos kulcsok

» TObb oszlopcsoport is megadhatd
azonositas céljara

« CREATE TABLE supplier
(supplier_id numeric(10) not null,
supplier_name varchar2(50) not null,
contact_name varchar2(50),
CONSTRAINT supplier_unigue UNIQUE
(supplier_id, supplier_name));

« TOrolhetd, ki/bekapcsolhatd
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FUggoségek ellenbrzése

« CREATE TABLE suppliers
(supplier_id numeric(4), supplier_name
varchar2(50),
CONSTRAINT check_supplier_id
CHECK (supplier_id BETWEEN 100 and
9999));

« CREATE TABLE suppliers

(supplier_id numeric(4), supplier_name

varchar2(50),

CONSTRAINT check _supplier_name
CHECK (supplier_name =
upper(supplier_name)));
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SQL programok készitése

PL/SQL - programszerkezetek hasznalata
Feldolgozandd sorhalmazokhoz sormutatokat, kurzorokat definialunk

CREATE OR REPLACE Function FindCourse
( name_in IN varchar2 )

SRETUF{N number

|
cnumber number;

I%URSOR cl
SELECT course _number
from courses_tbl
where course_name = name_in;

BEGIN

open c1;
fetch c¢1 into cnumber;

if c1%notfound then
cnumber := 9999;
end if;

close c1;
RETURN cnumber;
END;
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SQL programok készitése

Kurzorok attributumai: %ISOPEN, %FOUND,
%NOTFOUND, %ROWCOUNT

Kurzorhoz tartoz6 sorok zarolhatok:

ICSURSOR c1
SELECT course number, instructor

from courses_tbl
FOR UPDATE OF instructor:

A kurzor aktualis erteke modosithato, torélhetdo

UPDATE courses tbl
SET instructor = 'SMITH'
WHERE CURRENT OF c1;

DELETE FROM courses_tbl
WHERE CURRENT OF c1; ”



SQL programok készitése

Vezérlo szerkezetek PL/SQL-ben

CREATE OR REPLACE Function IncomelLevel
( name_in IN varchar2 )

S RETURN varchar2
monthly_value number(6);
ILevel varchar2(20);
cursor c1 is

select monthly_income

from employees

where name = name_in;
BEGIN

open ci;

fetch ¢1 into monthly value;

close c1;

IF monthly_value <= 4000 THEN
ILevel := 'Low Income";

ELSIF monthly_value > 4000 and monthly_value <= 7000 THEN
ILevel :='Avg Income’;

ELSIF monthly_value > 7000 and monthly_value <= 15000 THEN
ILevel := 'Moderate Income;

ELSE
ILevel := 'High Income’;

END IF;
RETURN ILevel;
END;
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SQL programok készitése

» select table_name,
CASE owner
WHEN 'SYS' THEN 'The owner is SYS'
WHEN 'SYSTEM' THEN '"The owner is SYSTEM'
ELSE 'The owner is another value' END
from all tables;

A fenti CASE ekvivalens a kdvetkezovel:

IF owner ='SYS' THEN
result := 'The owner is SYS';

ELSIF owner ='SYSTEM' THEN
result := 'The owner is SYSTEM";

ELSE
result := "'The owner is another value';

END IF; y



SQL programok készitése

Ciklusszervezeés
LOOP

'rﬁbnthly_value .= daily_value * 31;

EXIT WHEN monthly value > 4000;
END LOOP;

FOR Lentr IN REVERSE 1..15
LOOP

i_"CaIc = Lcntr * 31;

END LOOP:

WHILE monthly _value <= 4000
LOOP

Hi'onthly_value .= daily_value * 31;

END LOOP:
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SQL programok készitése

Kurzor sorain végighaladé ciklus

CREATE OR REPLACE Function Totallncome
( name_in IN varchar2)
RETURN varchar2

IS
total_val number(6);

cursor c1 is
select monthly_income
from employees
where name = name_in;

BEGIN

total val := 0;

FOR employee_rec in c1
LOOP

total val :=total val + employee_rec.monthly income;
END LOOP;

RETURN total val;
END:;

33



SQL programok készitése

« Ugras egy programreszre
GOTO label name;
Label name: {statements}
« Konstansok megadasa
L Total constant numeric(8,1) := 8363934.1;
 Valtozok definialasa kezdeti értekkel
LType varchar2(10) := 'Example’;
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SQL programok készitése

Fluggvények megadasa (paraméter lehet IN, OUT, IN OUT)

CREATE [OR REPLACE] FUNCTION function_name
[ (parameter [,parameter]) ]
RETURN return_datatype
IS | AS
[declaration_section]
BEGIN
executable section
[EXCEPTION
exception_section]
END [function_name];

Eljarasok megadasa
CREATE [OR REPLACE] PROCEDURE procedure_name
[ (parameter [,parameter]) ]
IS | AS
[declaration_section]
BEGIN
executable section
[EXCEPTION
exception_section]
END [procedure_name];
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SQL programok készitése

PL/SQL eljarasok, fuggvények végrehajtasa:
EXEC statement;

EXEC package.procedure;

EXEC package.function(parameters);
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SQL programok készitése

Beépitett fUuggvenyek kategoriai
Karakterflggvények

Matematikai flggvenyek
Datumfliggvények

Konverzios fuggvények
Hibakezelb flggvények

Egyeb flggvenyek
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SQL programok készitése

» Karakterflggvények:

AscIi

AsciiStr

Chr
Compose
Concat
Concat with ||

Convert
Decompose
Dump
nitcap

nstr

_ength

_ower
_pad
_trim
Replace
Rpad

Rtrim

Soundex
Substr
Translate
Trim
Upper
VSize
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SQL programok készitése

« Matematikai fUggvenyek

Abs Covar_pop
Acos Covar_samp
Asin Count

Atan Cume Dist
Atan2 Dense_Rank
Avg EXp
Bin._ To Num Extract
BitAnd Floor

Cell Greatest
Corr _east

Cos N

Cosh _0gQ

(1) - numbers, @ - dates)

Max Sqrt
Median StdDev
Min Sum
Mod Tan
Power Tanh
Rank Trunc (1)

Remainder Trunc @)
Round () Var_pop
Round @ Var_samp
Sign Variance
Sin

Sinh
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SQL programok készitése

Datumfliggvények

Add_Months Last_Day Round To_Date
Current_Date LocalTimestamp SessionTimeZone Trunc
Current_Timestamp  Months_Between Sysdate Tz_Offset
DbTimeZone New_ Time Sys Timestamp
From Tz Next_Day To _Char

Honap utolsd napja:
last_day(to_date('2004/02/03', 'yyyy/mm/dd’))
érteke: Feb 29, 2004

Datum karakterré alakitasa:

to_char(sysdate, 'Month DD, YYYY")

érteke: 'March 05, 2007 40



SQL programok készitése

» Konverzids fuggvenyek

Bin._ To Num NumToDSInterval To DSlinterval To_Single Byte
Cast NumToYMinterval To Lob To_Timestamp
CharToRowid To_ Char To Multi Byte To_ Timestamp Tz
From Tz To _Clob To_NClob To_ YMiInterval
HexToRaw To Date To_Number

» Altalanos konverziés fliggvény:
cast( '22-Aug-2003' AS varchar2(30) )
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SQL programok készitése

» Hibakezelb flggvenyek

SQLCODE
SQLERRM
« Egyéb fluggvenyek
BFilename Decode NVL2 UserEnv
Cardinality Group_ID Sys Context

Case Statement NANVL Uid
Coalesce NVLUser
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SQL programok készitése

Néhany fontosabb fliggvény:
Nullértékek helyettesitése:

select NVL(supplier_city, 'n/a’)
from suppliers;

Ertékek cseréje, attol fiiggben, hogy nullérték-e vagy
nem.

select NVL2(supplier_city, 'Completed’, 'n/a')
from suppliers;

A lista els6 nem nullértéke:

« SELECT coalesce( address1, address2, address3 ) result

FROM suppliers;
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SQL programok készitése
Fontosabb Oracle rendszertablak
ALL CATALOG
ALL _CONSTRAINTS
ALL TABLES
ALL TAB COLUMNS
ALL_ TRIGGERS
ALL USERS
ALL VIEWS
TABLE PRIVILEGES
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SQL programok készitése

Triggerek hasznalata

Adatbazis esemenyek bekovetkezésekor automatikusan elindulo
eljarasok

A Triggerek tipusai:
Insert Trigger:
BEFORE INSERT Trigger
AFTER INSERT Trigger
Update Trigger:
BEFORE UPDATE Trigger
AFTER UPDATE Trigger
Delete Trigger:
BEFORE DELETE Trigger
AFTER DELETE Trigger

A triggerek ki/bekapcsolhatok, megsziintethetok:
ALTER TRIGGER orders_before insert DISABLE;

DROP TRIGGER orders_before _insert; 45



SQL programok készitése

» Peldaul After Insert trigger megadasa:

« CREATE or REPLACE TRIGGER trigger_name
AFTER INSERT
ON table name
[ FOR EACH ROW |
| WHEN feltétel ]

« DECLARE

-- valtozdbk deklaralasa

BEGIN
-- a trigger utasitasai

EXCEPTION
WHEN ...
-- kivételkezelés

END; 4



SQL programok készitése

CREATE OR REPLACE TRIGGER orders_after_update
AFTER UPDATE

ON orders

FOR EACH ROW

DECLARE
v_username varchar2(10);

BEGIN

SELECT user INTO v_username
FROM dual;

INSERT INTO orders_audit

( order _id,
quantity_before,
quantity _after,
username )

VALUES

( :new.order_id,
:old.quantity,
‘new.quantity,
V_username );

END;
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Tranzakciokezelés SQL-ben

Set Transaction

SET TRANSACTION READ ONLY;

SET TRANSACTION ISOLATION LEVEL SERIALIZABLE;
SET TRANSACTION USE ROLLBACK SEGMENT name;
Commit

A valtoztatasok veglegesitese, masok szamara lathatova tetele.
Rollback

Az bsszes valtoztatas ervenytelenitese egy adott pontig.
ROLLBACK [WORK] [TO [SAVEPOINT] savepoint_name];

Lock Table

Tablak kulbnb6zo finomsagu zarolasa

LOCK TABLE tables IN lock_mode MODE [NOWAIT];
Zarolasi modok:

ROW SHARE

ROW EXCLUSIVE

SHARE UPDATE

SHARE

SHARE ROW EXCLUSIVE

EXCLUSIVE
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