Subquery Notes
Subquery - placing one query inside the other subquery.


Inner query executes first then the outer query executes

Used to select rows from a table with a condition that depends on the data in the table itself - use the table to get one piece of data that in turn is used to find a second piece of data

Place subquery in:  WHERE, WHERE with GROUP functions,HAVING OR FROM CLAUSE, CREATE VIEW, CREATE TABLE, UPDATE statement, INSERT INTO clause of an INSERT statement.

A subquery is evaluated one for the entire parent statement

SINGLE-ROW OPERATOR (>,=,<=,>=,<>, !=) – the subquery must return only ONE value 

MULTIPLE ROW OPERATORS (IN, ANY, ALL and w/NOT) – the subquery can return MORE THAN ONE value

If the subquery has a GROUP BY clause, it implies that the subquery will return more than one value so a Multiple Row Operator must be used!!

If the subquery returns a NULL value no data will be returned because Null can not be compared – WHERE job_id = NULL  and if there was a job_id that was NULL then no rows would be returned because the comparison of two null values yields a NULL 

If the WHERE clause has an IN,ANY,ALL  then NULL values can be processed

The inner and outer query can get data from different tables.

SELECT e.last_name, e.department_id, d.department_name

*employees who work in the same

FROM employees e JOIN departments d




department as 'Grant'

ON e.department_id = d.department_id

WHERE e.department_id IN

        (SELECT e.department_id

         FROM employees e

         WHERE last_name = 'Grant');

Some tricky comparison examples:

Salary > ANY   means the salary can be greater than the minimum value returned by the subquery

Salary < ANY   means the salary must be less than the maximum value

Salary = ANY    means the salary can be equal to any of the values returned from the subquery (same as IN)

Salary > ALL    means the salary must be greater than the maximum value

Salary < ALL    means the salary must be less than the mimimum


             Minimum
Maximum

How to Write a Subquery…

1.) Ask yourself what part of the query defines the “where” criteria.

2.) Ask yourself if you know all the components of the “where” criteria;  If not, you could be looking at a subquery in the WHERE clause.

a. When writing the subquery, consider whether you will need a single row or multiple rows as the result

b. Next, consider what the criteria is for selection – WHERE clause for subquery

c. Enclose the subquery within parenthesis, and then complete the OUTER query criteria – WHERE clause – by selecting the comparison operator:

i. If a single row subquery, then pick either =, <>, >, or < as the operator;

ii. If a multi-row subquery, then pick either IN, ALL, ANY

d. Make sure you are comparing “apples to apples” and “oranges to oranges” – i.e. make sure the column(s) selected in the subquery MATCH the columns being tested by the WHERE clause in the OUTER query.

e. Apply any additional criteria needed to the OUTER query, using AND’s, OR’s, and NOT’s.

For Example:

Display the employee number, name, and salary for all employees who earn more than the average salary and who work in a department with any employee with a T in their name.

Answer:


SELECT employee_id, last_name, salary

FROM employees


WHERE salary > 

(SELECT AVG(salary) from employees) 


AND 
department_id IN

(SELECT  department_id
     FROM employees

    WHERE last_name LIKE ‘%T%’);

Steps Followed:

1.) Outer Query’s WHERE criteria identified to be based on salary and department number.

2.) Since the average salary is not known, and neither are the departments that have employees with ‘T’ in their names, then a SUBQUERY is needed.

· It is determined that a single row subquery is needed for the SALARY criteria, and a multi-row subquery is needed for the DEPARTMENT_ID criteria.

· The subqueries’ WHERE clause is determined to be none for the average salary, and where last_name LIKE ‘%T%’ for the department.

· The operator for the single row subquery is determined to be the = sign, and the operator for the multi-row subquery is determined to be the IN operator.

· The result of the first subquery (average salary) is compared against salary, and the result of the second subquery (department_id) is compared against department. 

· No further criteria is needed besides those expressed by the subqueries.  

Subquery Examples:  WHERE, WHERE with GROUP FUNCTION,HAVING OR FROM clause, CREATE VIEW, CREATE TABLE, UPDATE statement, INSERT statement.
1. Single Row Subquery in a WHERE clause:
SELECT last_name, department_name, salary

FROM employees

WHERE job_id =




(SELECT job_id



  FROM employees




  WHERE employee_id = 141)

AND department_name =




(SELECT department_name



  FROM departments




  WHERE department_id = 50);

    2.  Single Row Subquery in a WHERE clause using a GROUP function:

SELECT e.last_name, e.department_id, d.department_name


FROM employees e, departments d 


WHERE salary < =



(SELECT AVG(salary)
                      FROM employees);


3.  Single Row Subquery in the HAVING clause:



SELECT department_id, MIN(salary)



FROM employees



GROUP BY department_id



HAVING MIN(salary) >



(SELECT min_salary


  
FROM jobs



 
WHERE job_id = 'PU_MAN');

4. Multiple Row Subquery in the WHERE clause:
SELECT job_id, last_name, department_id, salary

FROM employees

WHERE job_id IN


(SELECT job_id


FROM employees


WHERE hire_date BETWEEN TO_DATE('01-JAN-90')   AND TO_DATE('01-JAN-95')



AND salary > 4000);



SELECT e.last_name, e.manager_id, e.employee_id

FROM employees e JOIN employees m ON

e.manager_id = m.employee_id

WHERE e.employee_id  IN





(SELECT m.manager_id





  FROM employees m);


5. Subquery in the FROM clause - Inline View

**An Inline View is created by placing a subquery in the FROM clause and giving that subquery an alias.  The subquery defines a data source that can be referenced in the main query.

List the employee last names, salary, department_id for all those whose salary is less than the maximum salary of all those who work in their department



SELECT a.last_name, a.salary, a.department_id, b.maxsal



FROM employees a, 





(SELECT department_id, max(salary) AS maxsal




            FROM employees 





 GROUP BY department_id) b



WHERE a.department_id = b.department_id 



AND a.salary < b.maxsal;

6. Subquery in a CREATE TABLE statement


** The table below is created from the details fo all the employees working in department 80



CREATE TABLE dep80table


AS



SELECT employee_id, last_name, salary*12 AS "ANNSAL",




hire_date



FROM employees



WHERE department_id = 80;



** The new table below has the same structure as the employees table but without all the data in it.  The WHERE clause always returns a FALSE so no data from the original table is selected.

CREATE TABLE test 


AS



(SELECT * 
FROM employees WHERE 1 - 2)

7. Subquery in an UPDATE statement


** Making changes to the employees table - changing employee_id 114 to have the same job_id and salary as employee 205)


UPDATE   employees


SET   job_id = (SELECT job_id





FROM employees





WHERE employee_id = 205),



salary = (SELECT salary





FROM employees





WHERE employee_id = 205);

 
WHERE employee_id = 114;

8.  Subquery in an INSERT INTO of an INSERT statement






** The SELECT statement subquery as replaced the TABLE name




INSERT INTO





(SELECT employee_id, last_name, email, hire_date, job_id,






department_id





  FROM employees





  WHERE department_id = 50)




VALUES (99999, 'Taylor', 'DTAYLOR', TO_DATE('07-JUN-99'),






'ST_CLERK', 50000, 50);

9. Multiple Column Subqueries

 Used when you want to compare two or more columns.

a. Pairwise subqueries  - the rows selected must have the PAIR values from the subquery to be displayed

**Find the employee id, manager id and department id for all of the employees who have the same manager_id and department id as the two employees with id 174 or 178. In other words, find those employees who work in the same department and have the same manager as does employee id 174 or employee id 178.   Exclude employees with id’s of 174 and 178 from your results.

SELECT employee_id, manager_id, department_id

FROM employees
WHERE(manager_id, department_id) IN

(SELECT manager_id, department_id

   
  FROM employees


 WHERE employee_id IN (178, 174)

AND employee_id NOT IN (178,174);

b.  NonPairwise subqueries - the rows selected must have ANY COMBINATION of the values from the subquery to be displayed.

SELECT employee_id, manager_id, department_id

FROM employees

WHERE(manager_id IN


(SELECT manager_id


  FROM employees


 WHERE employee_id IN (141, 174))

AND (department_id) IN


(SELECT department_id

  
 FROM employees


 WHERE employee_id IN (141,174))

AND employee_id NOT IN (141,174);

This correlated subquery displays all employees whose salary is

 greater than the average salary of their own department.

 SELECT ename, deptno, sal                    DEPTNO ENAME   SAL

   FROM emp emp_twin                          ------------------

   WHERE sal > (SELECT AVG(sal)                   10 KING   5000

         FROM emp                                 20 JONES  2975

         WHERE emp.deptno = emp_twin.deptno)      20 SCOTT  3000

   ORDER BY deptno;                               20 FORD   3000

                         Example Subquery

 This subquery gives each MANAGER in the DALLAS office a salary equal

 to the company's highest paid employee:

    UPDATE emp

       SET sal = (SELECT MAX(sal) FROM emp)

       WHERE JOB = 'MANAGER'

         AND DEPTNO IN (SELECT deptno FROM dept WHERE loc = 'DALLAS');

 Use = to equate a field with a subquery if the subquery returns only

 one value; use IN instead of = if a subquery returns multiple values.

 To list employees who got a bonus without changing jobs:

    SELECT empno, ename

      FROM emp

      WHERE (job, ename) = (SELECT job, ename FROM bonus);

To determine who works in the same department as employee 'Lorentz', issue the following statement: 

SELECT last_name, department_id FROM employees

   WHERE department_id =

     (SELECT department_id FROM employees

      WHERE last_name = 'Lorentz'); 

To give all employees in the employees table a 10% raise if they have changed jobs (that is, if they appear in the job_history table), issue the following statement: 

UPDATE employees 

    SET salary = salary * 1.1

    WHERE employee_id IN (SELECT employee_id FROM job_history);

To create a second version of the departments table new_departments, with only three of the columns of the original table, issue the following statement: 

CREATE TABLE new_departments 

   (department_id, department_name, location_id)

   AS SELECT department_id, department_name, location_id 

   FROM departments; 

Correlated Subquery Examples
The following examples show the general syntax of a correlated subquery: 

SELECT select_list 

    FROM table1 t_alias1 

    WHERE expr operator 

        (SELECT column_list 

            FROM table2 t_alias2 

            WHERE t_alias1.column 

               operator t_alias2.column); 

UPDATE table1 t_alias1 

    SET column = 

        (SELECT expr 

            FROM table2 t_alias2 

            WHERE t_alias1.column = t_alias2.column); 

DELETE FROM table1 t_alias1 

    WHERE column operator 

        (SELECT expr 

            FROM table2 t_alias2 

            WHERE t_alias1.column = t_alias2.column); 

The following statement returns data about employees whose salaries exceed their department average. The following statement assigns an alias to employees, the table containing the salary information, and then uses the alias in a correlated subquery: 

SELECT department_id, last_name, salary 

    FROM employees x 

    WHERE salary > (SELECT AVG(salary) 

          FROM employees 

          WHERE x.department_id = department_id) 

    ORDER BY department_id; 

For each row of the employees table, the parent query uses the correlated subquery to compute the average salary for members of the same department. The correlated subquery performs the following steps for each row of the employees table: 

1. The department_id of the row is determined. 

2. The department_id is then used to evaluate the parent query. 

3. If that row's salary is greater than the average salary for that row's department, then the row is returned. 

The subquery is evaluated once for each row of the employees table. 

