8. SQL – relatsioonilise andmebaasi käsitluskeel

SQL - Structured Query Language, keel andmete kirjeldamiseks, muutmiseks ja pärimiseks.

Igal andmebaasil on “oma” spetsiifiline SQL-keel.

Käesolevas materjalis on lihtsustatud alamhulk ORACLE 9i SQL-keelest.

Piiratud on käskude hulk ja käskude keerukus.

Mõned reeglid:

1. Kõik laused lõppevad semikooloniga (;).

2. Suurte tähtedega on kirjutatud keele võtmesõnad.

3. Väiketse tähtedega kirjutatu defineeritakse edaspidi täpsemalt.

8.1. Andmebaasi loomine
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Näide:

CREATE DATABASE COLLEGE;

Andmebaasi nimi tohib olla kuni 8 sümbolit pikk ja sisaldada ainult ladina tähestiku tähti ja (araabia) numbreid.

8.2. Tabeli loomine
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Tabeli ja veergude nimed tohivad sisaldada ladina tähti, araabia numbreid ja allkriipse. Tavaliselt on nimede pikkus piiratud 16 sümboliga

Näide:

CREATE TABLE employees

    ( employee_id    NUMBER(6),

      first_name     VARCHAR2(20),

      last_name      VARCHAR2(25) 

         CONSTRAINT emp_last_name_nn NOT NULL,

      email          VARCHAR2(25) 

        CONSTRAINT emp_email_nn     NOT NULL

      phone_number   VARCHAR2(20),

      hire_date      DATE  DEFAULT SYSDATE 

        CONSTRAINT emp_hire_date_nn  NOT NULL,

      job_id         VARCHAR2(10)

      CONSTRAINT     emp_job_nn  NOT NULL,

      salary         NUMBER(8,2)

      CONSTRAINT     emp_salary_nn  NOT NULL,

      commission_pct NUMBER(2,2),

      manager_id     NUMBER(6),

      department_id  NUMBER(4),

      dn             VARCHAR2(300)

        CONSTRAINT     emp_salary_min

                    CHECK (salary > 0), 

        CONSTRAINT     emp_email_uk

                    UNIQUE (email)

      );

8.3. Indeksite loomine

Indeksi nime jaoks kehtivad samad reeglid, mis tabeli nimedegi jaoks.
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Näide:

CREATE INDEX ord_customer_ix ON orders (customer_id ASC, sales_rep_id DESC);

CREATE UNIQUE INDEX customer_id ON customer (customer_id);

8.4. Vaate (virtuaalse tabeli) loomine

Vaate nime moodustamisel kehtivad samad reeglid, mis tabeligi moodustamisel.
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Näide:

CREATE VIEW emp_view AS 

   SELECT last_name, salary*12, annual_salary

   FROM employees 

   WHERE department_id = 20;

8.5. Andmebaasi skeem

Andmebaas saab luua suuremate gruppide kaupa. Neid nimetatakse skeemideks. Sisuliselt moodustab skeemi ühe kasutaja poolt enda nime all loodud andmebaasi osa. 
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CREATE SCHEMA AUTHORIZATION oe

   CREATE TABLE new_product 

      (color VARCHAR2(10)  PRIMARY KEY, quantity NUMBER) 

   CREATE VIEW new_product_view 

      AS SELECT color, quantity FROM new_product WHERE color = 'RED';

8.6. Andmete lisamine tabelisse
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Näited:

INSERT INTO departments

   VALUES (280, 'Recreation', 121, 1700);

INSERT INTO employees (employee_id, last_name, email, 

      hire_date, job_id, salary, commission_pct) 

   VALUES (207, 'Gregory', 'pgregory@oracle.com', 

      sysdate, 'PU_CLERK', 1.2E3, NULL);

INSERT INTO bonuses

   SELECT employee_id, salary*1.1 

   FROM employees

   WHERE commission_pct > 0.25 * salary;

INSERT INTO bonuses (emp, salary)

   SELECT employee_id, salary*1.1 

   FROM employees

   WHERE commission_pct > 0.25 * salary;

INSERT INTO employees 

      (employee_id, last_name, email, hire_date, job_id, salary)

   VALUES 

   (employees_seq.nextval, 'Doe', 'john.doe@oracle.com', 

       SYSDATE, 'SA_CLERK', 2400) 

   RETURNING salary*12, job_id INTO :bnd1, :bnd2;
8.7. Andmete kustutamine tabelist
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Näide:

DELETE FROM employees

    WHERE job_id = 'PU_CLERK'

    AND commission_pct < .1;

8.8. Andmete uuendamine
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Näited:

UPDATE employees 

    SET commission_pct = NULL 

    WHERE job = 'SA_CLERK'; 

UPDATE employees SET 

    job_id = 'SA_MAN', salary = salary + 1000, department_id = 120 

    WHERE first_name||' '||last_name = 'Douglas Grant';

UPDATE accounts@boston 

    SET balance = balance + 500 

    WHERE acc_no = 5001;

UPDATE employees

  SET job_id ='SA_MAN', salary = salary + 1000, department_id = 140

  WHERE last_name = 'Jones'

  RETURNING salary*0.25, last_name, department_id

    INTO :bnd1, :bnd2, :bnd3

8.9. Andmete pärimine
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Näited:

SELECT * 

    FROM employees 

    WHERE department_id = 30;

SELECT last_name, job_id, salary department_id 

    FROM employees 

    WHERE NOT (job_id = 'PU_CLERK' AND department_id = 30);

SELECT department_id, MIN(salary), MAX (salary)

     FROM employees

     GROUP BY department_id;

SELECT department_id, MIN(salary), MAX (salary)

     FROM employees

     WHERE job_id = 'PU_CLERK'

     GROUP BY department_id;

SELECT department_id, MIN(salary), MAX (salary)

     FROM employees

     GROUP BY department_id

     HAVING MIN(salary) < 5000;

SELECT * 

    FROM employees

    WHERE job_id = 'PU_CLERK' 

    ORDER BY commission_pct DESC; 

SELECT last_name, department_id, salary

    FROM employees

    ORDER BY department_id ASC, salary DESC;

SELECT last_name, department_id, salary 

    FROM employees 

    ORDER BY 2 ASC, 3 DESC;

SELECT last_name, job_id, departments.department_id, department_name

   FROM employees, departments

   WHERE employees.department_id = departments.department_id;

SELECT e1.last_name||' works for '||e2.last_name 

   "Employees and Their Managers"

   FROM employees e1, employees e2 

   WHERE e1.manager_id = e2.employee_id

      AND e1.last_name LIKE 'R%';

SELECT d.department_id, e.last_name

   FROM departments d, employees e

   WHERE d.department_id(+) = e.department_id

   ORDER BY d.department_id;

SELECT d.department_id, e.last_name

   FROM departments d LEFT OUTER JOIN employees e

   ON d.department_id = e.department_id

   ORDER BY d.department_id;

SELECT channel_desc, calendar_month_desc, co.country_id,

      TO_CHAR(sum(amount_sold) , '9,999,999,999') SALES$

   FROM sales, customers, times, channels, countries co

   WHERE sales.time_id=times.time_id 

      AND sales.cust_id=customers.cust_id 

      AND sales.channel_id= channels.channel_id 

      AND customers.country_id = co.country_id

      AND channels.channel_desc IN ('Direct Sales', 'Internet') 

      AND times.calendar_month_desc IN ('2000-09', '2000-10')

      AND co.country_id IN ('UK', 'US')

  GROUP BY GROUPING SETS( 

      (channel_desc, calendar_month_desc, co.country_id), 

      (channel_desc, co.country_id), 

      ( calendar_month_desc, co.country_id) );
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