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NOTES ON THE SQL DATABASE LANGUAGE

HISTORY:

· First SQL prototype was developed by IBM researchers during the 1970s.

· The prototype was named SEQUEL (Structured English QUEry Language).

· Several relational DBMSs using SQL dialects were released in the early 1980s.  These include DB2 and SQL/DS (by IBM), and ORACLE, INGRES, SYBASE, and INFORMIX.

· SQL has become the international-standard database language, and standards for SQL were developed by ANSI (American National Standards Institute) and ISO (International Organization for Standardization).  There are several SQL standards: SQL-86, SQL-89, and SQL-92.

CAPABILITIES OF SQL:

The SQL language consists of the following sublanguages and statement types:

1. Data Definition Language (DDL): CREATE TABLE, ALTER TABLE, DROP TABLE, RENAME TABLE, CREATE VIEW, DROP VIEW, CREATE INDEX, DROP INDEX

2. Data Manipulation Language (DML): INSERT, DELETE, UPDATE

3. Query Language: SELECT

4. Data Control Language (DCL): GRANT, REVOKE

SQL can be used:


1. In interactive mode (Interactive SQL)


2. In application programming mode (Embedded SQL and Dynamic SQL)

DATA TYPES IN SQL
NOTE: Primary ORACLE data types are printed in bold type.  The others are also acceptable for compatibility with other SQL databases.

CHAR(size)
Fixed-length character data, size characters long.  Maximum value of size is 255, default is 1.

DATE
Valid dates range from January 1, 4712 B.C. to December 31, 4712 A.D.

DECIMAL, FLOAT, INTEGER, NUMBER, NUMBER(*), SMALLINT
Numeric values with space for 40 digits, plus space for a decimal point and sign, expressed in conventional or scientific notation.

INTEGER(size), NUMBER(size)
Numeric values of specified size.

NUMBER(size, d)
Numeric values of specified size with d digits after decimal point.  For example, NUMBER(5, 2) is for data that can contain nothing larger than 999.99.

VARCHAR2(size)
Variable-length character string having a maximum of size bytes (up to 2000).

Additional ORACLE data types: LONG, LONG RAW, RAW, ROWID
DESIGN AND CREATION OF A SQL DATABASE

FACULTY (fidno, name, sex, dept, rank, tenured, salary)

Constraints:

1. Primary key: fidno
2. sex can be 'f' or 'm'

3. dept cannot be null

4. salary must be between 20000 and 100000

5. tenured must be 'yes' or 'no'

SQL> create table faculty (

  2  fidno char(4) primary key,

  3  name char(10),

  4  sex char(1) check(sex in ('f', 'm')),

  5  dept char(3) not null,

  6  rank char(5),

  7  tenured char(3) check(tenured in ('yes', 'no')),

  8  salary integer check(salary between 20000 and 100000)

  9  );

_____________________________________________________________________________________

STUDENTS (sidno, name, sex, major, minor, year, advisor_idno)

Constraints:

1. Primary key: sidno
2. Candidate key: name
3. major cannot be null

4. sex can be 'f' or 'm'

5. year must be between 1 and 4

6. advisor_sidno is a foreign key with respect to FACULTY.fidno
SQL> create table students (

  2  sidno char(4) primary key,

  3  name char(10) not null,

  4  sex char(1) check (sex in ('f', 'm')),

  5  major char(3) not null,

  6  minor char(3),

  7  year smallint check (year between 1 and 4),

  8  unique (name),

  9  advisor_idno char(4) references faculty(fidno)

 10  );

_____________________________________________________________________________________

COURSES (ccode, cname, hours)

Constraints:

1. Primary key: ccode
2. hours must be between 1 and 5

SQL> create table courses (

  2  ccode char(6) primary key,

  3  cname char(20),

  4  hours smallint check(hours between 1 and 5)

  5  );

_____________________________________________________________________________________

TAKEN (sidno, ccode, grade)

Constraints:

1. Primary key: sidno, ccode
2. grade cannot be null

3. sidno is a foreign key with respect to STUDENTS.sidno
4. ccode is a foreign key with respect to COURSES.ccode
SQL> create table taken (

  2  sidno char(4) references students(sidno),

  3  ccode char(6) references courses(ccode),

  4  grade char(1) not null,

  5  primary key(sidno, ccode)

  6  );

_____________________________________________________________________________________

SAMPLE DATABASE SCHEMA

FACULTY

FIDNO  NAME        SEX  DEPT  RANK   TENURED       SALARY

-----  ----------  ---  ----  -----  -------  -----------

8000   SMITH       m    CSC   PROF   yes            70000

8200   RILEY       m    CSC   ASSOC  no             40000

8300   ADAMS       f    CSC   ASST   no             35000

8400   JONES       m    MTH   PROF   yes            67000

8700   PRICE       f    MAN   PROF   yes            88000

8800   FRY         m    CSC   ASST   no                 -

_____________________________________________________________________________________

STUDENTS 

SIDNO  NAME        SEX  MAJOR  MINOR     YEAR  ADVISOR_IDNO

-----  ----------  ---  -----  -----  ------  ------

1000   ROBERT      m    CSC    MTH        2       8000

1100   ANNE        f    CSC    MAN        1       8000

1200   KAREN       f    MTH    CS         2       8400

1300   DAVID       m    CSC    MTH        3       8200

1400   LINDA       f    MAN    CS         2       8700

1500   THOMAS      m    CSC    -          1       -

_____________________________________________________________________________________

COURSES

CCODE   CNAME                    HOURS

------  -------------------- -------

CSC101  INTRO TO PROGRAMMING       3

CSC201  DATA STRUCTURES            3

CSC202  ALGORITHMS                 3

MTH101  COLLEGE ALGEBRA            4

MTH251  CALCULUS I                 5

MTH321  DISCRETE MATHEMATICS       3

MAN201  MANAGEMENT I               3

MAN202  MANAGEMENT II              3

_____________________________________________________________________________________

TAKEN

SIDNO   CCODE  GRADE

SIDNO   CCODE  GRADE

-----  ------  -----

-----  ------  -----

1000   CSC101    A

1300   MTH321    B

1000   MTH101    B

1400   CSC101    C

1000   CSC201    A

1400   MAN201    A

1000   CSC202    B

1400   MTH101    B

1100   CSC101    C

1400   MAN202    A

1100   MTH101    B

1500   CSC101    A

1200   CSC101    A

1200   MTH101    A

1200   CSC201    A

1200   CSC202    A

1200   MTH251    B

1300   CSC101    C

1300   MTH101    A

1300   MTH251    B

_____________________________________________________________________________________

USING THE SQL CATALOG TO GET THE SCHEMA DESCRIPTION

SQL> select * from user_catalog;

TABLE_NAME                     TABLE_TYPE

------------------------------ -----------

COURSES                        TABLE

FACULTY                        TABLE

STUDENTS                       TABLE

TAKEN                          TABLE

_____________________________________________________________________________________

SQL> describe faculty;

 Name                            Null?    Type

 ------------------------------- -------- ----

 FIDNO                           NOT NULL CHAR(4)

 NAME                                     CHAR(10)

 SEX                                      CHAR(1)

 DEPT                            NOT NULL CHAR(3)

 RANK                                     CHAR(5)

 TENURED                                  CHAR(3)

 SALARY                                   NUMBER(38)

_____________________________________________________________________________________

SQL> describe students;

 Name                            Null?    Type

 ------------------------------- -------- ----

 SIDNO                           NOT NULL CHAR(4)

 NAME                            NOT NULL CHAR(10)

 SEX                                      CHAR(1)

 MAJOR                           NOT NULL CHAR(3)

 MINOR                                    CHAR(3)

 YEAR                                     NUMBER(38)

 ADVISOR_IDNO                             CHAR(4)

_____________________________________________________________________________________

SQL> describe courses;

 Name                            Null?    Type

 ------------------------------- -------- ----

 CCODE                           NOT NULL CHAR(6)

 CNAME                                    CHAR(20)

 HOURS                                    NUMBER(38)

_____________________________________________________________________________________

SQL> describe taken;

 Name                            Null?    Type

 ------------------------------- -------- ----

 SIDNO                           NOT NULL CHAR(4)

 CCODE                           NOT NULL CHAR(6)

 GRADE                           NOT NULL CHAR(1)

_____________________________________________________________________________________

PRINTING THE INSTANCE OF THE SCHEMA OF A SQL DATABASE

SQL> select * from students;

SIDN NAME       S MAJ MIN      YEAR ADVI

---- ---------- - --- --- --------- ----

1000 ROBERT     m CSC MTH         2 8000

1100 ANNE       f CSC MAN         1 8000

1200 KAREN      f MTH CS          2 8400

1300 DAVID      m CSC MTH         3 8200

1400 LINDA      f MAN CS          2 8700

1500 THOMAS     m CSC             1

6 rows selected.

SQL> select * from faculty;

SQL> select * from courses;

SQL> select * from taken;

SQL DATA MANIPULATION OPERATIONS

Inserting Rows into a Table

SQL> insert into students

  2  values ('1500', 'THOMAS', 'm', 'CSC', null, 1, null);

1 row created.

Creating a New Relation from an Existing Relation Using the insert Statement

First you must create the schema for the new table.

SQL> create table fac

  2  (fidno char(4) primary key,

  3  name char(10));

Next, you can use the insert statement with a select as shown below.

SQL> insert into fac

  2  select fidno, name

  3  from faculty

  4  where dept = 'CSC';

4 rows created.

Here is the table fac:

SQL> select * from fac;

FIDN NAME

---- ----------

8000 SMITH

8200 RILEY

8300 ADAMS

8800 FRY

Deleting Rows from a Table

SQL> delete from faculty

  2  where fidno = '8800';

1 row deleted.

Updating Attribute Values

SQL> update faculty

  2  set rank = 'ASSOC'

  3  where fidno = '8800';

1 row updated.

Commit and Rollback

The changes made to the database can be reversed by using the rollback statement as shown below:

SQL> rollback;
The changes may be made permanent by using the commit statement:

SQL> commit;
Updates to the database are automatically committed when the user exists an SQL session.  The statements create table, drop table, and alter table also result in automatic commits.

Altering the Schema of a Table

The alter table statement can be used to

· add new columns to a table

· change the definition of columns in a table

Adding new columns:

SQL> alter table fac add (

  2  salary smallint,

  3  phone_number char(8));

Table altered.

SQL> select * from fac;

FIDN NAME          SALARY PHONE_NU

---- ---------- --------- --------

8000 SMITH

8200 RILEY

8300 ADAMS

8800 FRY

SQL> describe fac;

 Name                            Null?    Type

 ------------------------------- -------- ----

 FIDNO                           NOT NULL CHAR(4)

 NAME                                     CHAR(10)

 SALARY                                   NUMBER(38)

 PHONE_NUMBER                             CHAR(8)

Changing column definitions:

SQL> alter table fac modify (

  2  phone_number char(12));

Table altered.

SQL> describe fac;

 Name                            Null?    Type

 ------------------------------- -------- ----

 FIDNO                           NOT NULL CHAR(4)

 NAME                                     CHAR(10)

 SALARY                                   NUMBER(38)

 PHONE_NUMBER                             CHAR(12)

Deleting a Table

SQL> drop table fac;
To force a table drop in cases where the table has other tables referring to its keys, the following version of the drop table statement can be used:

SQL> drop table fac cascade constraints;
In this case, ORACLE drops all referential integrity constraints that refer to primary and unique keys in the dropped table, and then drops the table from the database.

SQL QUERY LANGUAGE

1. Projection, simple selection.

SQL> -- QUERY 1: Get the identification numbers, names, and 

SQL> -- majors of second-year students.

SQL> select sidno, name, major

  2  from students

  3  where year = 2;

SIDN NAME       MAJ

---- ---------- ---

1000 ROBERT     CSC

1200 KAREN      MTH

1400 LINDA      MAN

_____________________________________________________________________________________

2. Arithmetic expressions, constants in the target list.

SQL> -- QUERY 2: Get the identification numbers, names, 

SQL> -- salaries, and projected salaries of all computer 

SQL> -- science faculty.  The projected salary is computed 

SQL> -- as (1.05 * salary + 1000).

SQL> select fidno, name, salary, 'Projected salary: ',

  2         1.05 * salary + 1000

  3  from faculty

  4  where dept = 'CSC';

FIDN NAME          SALARY 'PROJECTEDSALARY:' 1.05*SALARY+1000

---- ---------- --------- ------------------ ----------------

8000 SMITH          70000 Projected salary:             74500

8200 RILEY          40000 Projected salary:             43000

8300 ADAMS          35000 Projected salary:             37750

8800 FRY                  Projected salary:

ORACLE MATH FEATURES:

ARITHMETIC OPERATORS: + - * /

COMPARISON OPERATORS: =, >, >=, <, <=, != (also ^=, <>)

FUNCTIONS:

(1) SINGLE-VALUED FUNCTIONS:  abs(value), ceil(value), cos(value), cosh(value), exp(value), floor(value), ln(value), log(value), mod(value), nvl(value, substitute) [substitutes substitute for value if value is null], power(value, exponent), round(value, precision), sign(value) [1 if value is positive, 1 if negative, 0 if zero], sin(value), sinh(value), sqrt(value), tan(value), tanh(value), trunc(value, precision), vsize(value) [storage size of value in ORACLE]

(2) GROUP-VALUED FUNCTIONS: avg(value), count(value), max(value), min(value), stddev(value), sum(value), variance(value)

(3) LIST FUNCTIONS: greatest(value1, value2, …), least(value1, value2, …)

_____________________________________________________________________________________

3. Explicit sets and the set membership relation, IN.

SQL> -- QUERY 3: Get the names of all computer science and 

SQL> -- management faculty.

SQL> select name

  2  from faculty

  3  where dept in ('CSC', 'MAN');

This query is equivalent to:

SQL> select name

  2  from faculty

  3  where dept = 'CSC'

  4  or    dept = 'MAN';

_____________________________________________________________________________________

4. Data value range specification.

SQL> -- QUERY 4: Get the names of the faculty whose 

SQL> -- salaries are in the range of $30,000 and $50,000.

SQL> select name

  2  from faculty

  3  where salary between 30000 and 50000;

_____________________________________________________________________________________

5. NOT IN, NOT BETWEEN.

SQL> -- QUERY 5: Get the names of all faculty except those 

SQL> -- in the computer science and management departments, 

SQL> -- with salaries that are less than $30,000 and 

SQL> -- greater than $50,000.

SQL> select name

  2  from faculty

  3  where dept not in ('CSC', 'MAN')

  4  and   salary not between 30000 and 50000;

_____________________________________________________________________________________

6. Pattern matching and string processing.

SQL> -- QUERY 6.a: Get the names of all faculty whose names 

SQL> -- begin with the letter R.

SQL> select name

  2  from faculty

  3  where name like 'R%';

SQL> -- QUERY 6.b: Get the names of the faculty whose names 

SQL> -- contain the letter A.

SQL> select name

  2  from faculty

  3  where name like '%A%';

SQL> -- QUERY 6.c: Get the names of the faculty whose names 

SQL> -- contain the letter N as the third character from 

SQL> -- the left.

SQL> select name

  2  from faculty

  3  where name like '__N%';

Another equivalent formulation is:

SQL> select name

  2  from faculty

  3  where substr (name, 3, 1) = 'N';

ADDITIONAL ORACLE STRING PROCESSING FUNCTIONS: string1 || string2 [concatenation], length(string1)

_____________________________________________________________________________________

7. Complex predicates.

SQL> -- QUERY 7: Get a full listing of all computer science 

SQL> -- faculty who are either male or hold the rank of 

SQL> -- associate professor.

SQL> select *

  2  from faculty

  3  where (sex = 'm'

  4  or rank = 'ASSOC')

  5  and dept = 'CSC';

FIDN NAME       S DEP RANK  TEN    SALARY

---- ---------- - --- ----- --- ---------

8000 SMITH      m CSC PROF  yes     70000

8200 RILEY      m CSC ASSOC no      40000

8800 FRY        m CSC ASST  no

Note that the precedence order of Boolean operators is NOT, AND, OR.

_____________________________________________________________________________________

8. Null values.

SQL> -- QUERY 8: Get the identification numbers and names 

SQL> -- of students whose minor values are null.

SQL> select sidno, name

  2  from students

  3  where minor is null;

_____________________________________________________________________________________

9. Ordering tables.

SQL> -- QUERY 9.a: Get a full listing of all faculty in 

SQL> -- decreasing order of department and increasing order 

SQL> -- of salary within each department.

SQL> select *

  2  from faculty

  3  order by dept desc, salary asc;

An alternate SQL formulation is:

SQL> select *

  2  from faculty

  3  order by 4 desc, 7 asc;

SQL> -- QUERY 9.b: Get the names, salaries, and projected 

SQL> -- salaries (1.05 * salary + 1000) of all faculty in 

SQL> -- decreasing order of their projected salaries.

SQL> select name, salary, 'New salary: ',

  2     1.05 * salary + 1000

  3  from faculty

  4  order by 4 desc;

NAME          SALARY 'NEWSALARY:' 1.05*SALARY+1000

---------- --------- ------------ ----------------

FRY                  New salary:

PRICE          88000 New salary:             93400

SMITH          70000 New salary:             74500

JONES          67000 New salary:             71350

RILEY          40000 New salary:             43000

ADAMS          35000 New salary:             37750

_____________________________________________________________________________________

10. Aggregate functions SUM, MAX, MIN, AVG.

SQL> -- QUERY 10.a: Get the sum, maximum, minimum, and 

SQL> -- average of salaries of all computer science 

SQL> -- faculty.

SQL> select sum (salary), max (salary), min (salary)

  2  from faculty

  3  where dept = 'CSC';

SUM(SALARY) MAX(SALARY) MIN(SALARY) AVG(SALARY)

----------- ----------- ----------- -----------

     145000       70000       35000   48333.333

SQL> -- QUERY 10.b: Get the average of distinct salary 

SQL> -- values for all faculty.

SQL> select avg (distinct salary)

  2  from faculty;

AVG(DISTINCTSALARY)

-------------------

              60000

SQL> -- QUERY 11.c: Get the average salary for all faculty.

SQL> select avg (salary)

  2  from faculty;

AVG(SALARY)

-----------

      60000

_____________________________________________________________________________________

11. Aggregate function COUNT, and GROUP BY.

SQL> -- QUERY 11.a: Get the number of student major values.

SQL> select count (*)

  2  from students;

 COUNT(*)

---------

        6

SQL> -- QUERY 11.b: Get the number of distinct student major 

SQL> -- values.

SQL> select count (distinct major)

  2  from students;

COUNT(DISTINCTMAJOR)

--------------------

                   3

SQL> -- QUERY 11.c: For each department, get the number of 

SQL> -- faculty, and the average faculty salary in 

SQL> -- increasing order of department name.

SQL> select dept, count (*), avg (salary)

  2  from faculty

  3  group by dept

  4  order by dept;

DEP  COUNT(*) AVG(SALARY)

--- --------- -----------

CSC         4   48333.333

MAN         1       88000

MTH         1       67000

_____________________________________________________________________________________

12. Use of aggregate functions in the predicate, and the HAVING clause.

SQL> -- QUERY 12: For each department in which the average 

SQL> -- faculty salary is larger than $50,000, get the 

SQL> -- number of faculty, and the average faculty salary 

SQL> -- in increasing order of the department name.

SQL> select dept, count (*), avg (salary)

  2  from faculty

  3  group by dept

  4  having avg (salary) > 50000

  5  order by dept;

DEP  COUNT(*) AVG(SALARY)

--- --------- -----------

MAN         1       88000

MTH         1       67000

_____________________________________________________________________________________

13. Use of comparison operators with implicit sets.

SQL> -- QUERY 13: Get a full listing of all tenured 

SQL> -- computer science faculty whose salaries are greater 

SQL> -- than or equal to the average faculty salary.

SQL> select *

  2  from faculty

  3  where dept = 'CSC'

  4  and   tenured = 'yes'

  5  and   salary >= (select avg (salary)

  6                   from faculty);

_____________________________________________________________________________________

14. Use of ANY.

SQL> -- QUERY 14: Get the identification numbers, names, 

SQL> -- departments, and salaries of all faculty except the 

SQL> -- computer science faculty, provided the faculty 

SQL> -- salary is larger than any computer science faculty 

SQL> -- salary value.

SQL> select fidno, name, dept, salary

  2  from faculty

  3  where dept ^= 'CSC'

  4  and   salary > any (select salary

  5                      from faculty

  6                      where dept = 'CSC');

FIDN NAME       DEP    SALARY

---- ---------- --- ---------

8400 JONES      MTH     67000

8700 PRICE      MAN     88000

_____________________________________________________________________________________

15. Use of ALL.

SQL> -- QUERY 15: Get the identification numbers, names, 

SQL> -- departments, and salaries of all faculty except the 

SQL> -- computer science faculty, provided the faculty 

SQL> -- salary is larger than all computer science faculty 

SQL> -- salary values.

SQL> select fidno, name, dept, salary

  2  from faculty

  3  where dept ^= 'CSC'

  4  and   salary > all (select salary

  5                      from faculty

  6                      where dept = 'CSC');

no rows selected

For this query to work properly, it should include SALARY IS NOT NULL as shown below:

SQL> select fidno, name, dept, salary

  2  from faculty

  3  where dept ^= 'CSC'

  4  and   salary > all (select salary

  5                      from faculty

  6                      where dept = 'CSC'

  7                      and   salary is not null);

FIDN NAME       DEP    SALARY

---- ---------- --- ---------

8700 PRICE      MAN     88000

_____________________________________________________________________________________

16. Join.

SQL> -- QUERY 16.a: Compute the join of the relations 

SQL> -- STUDENTS and TAKEN over the common domain of 

SQL> -- student identification number.

SQL> select *

  2  from students, taken

  3  where students.sidno = taken.sidno;

SIDN NAME       S MAJ MIN      YEAR ADVI SIDN CCODE  G

---- ---------- - --- --- --------- ---- ---- ------ -

1000 ROBERT     m CSC MTH         2 8000 1000 CSC101 A

1000 ROBERT     m CSC MTH         2 8000 1000 MTH101 B

1000 ROBERT     m CSC MTH         2 8000 1000 CSC201 A

1000 ROBERT     m CSC MTH         2 8000 1000 CSC202 B

1100 ANNE       f CSC MAN         1 8000 1100 CSC101 C

1100 ANNE       f CSC MAN         1 8000 1100 MTH101 B

1200 KAREN      f MTH CS          2 8400 1200 CSC101 A

1200 KAREN      f MTH CS          2 8400 1200 MTH101 A

1200 KAREN      f MTH CS          2 8400 1200 CSC201 A

1200 KAREN      f MTH CS          2 8400 1200 CSC202 A

1200 KAREN      f MTH CS          2 8400 1200 MTH251 B

1300 DAVID      m CSC MTH         3 8200 1300 CSC101 C

1300 DAVID      m CSC MTH         3 8200 1300 MTH101 A

1300 DAVID      m CSC MTH         3 8200 1300 MTH251 B

1300 DAVID      m CSC MTH         3 8200 1300 MTH321 B

1400 LINDA      f MAN CS          2 8700 1400 CSC101 C

1400 LINDA      f MAN CS          2 8700 1400 MAN201 A

1400 LINDA      f MAN CS          2 8700 1400 MTH101 B

1400 LINDA      f MAN CS          2 8700 1400 MAN202 A

1500 THOMAS     m CSC             1      1500 CSC101 A

20 rows selected.

SQL> -- QUERY 16.b: Compute the natural join of the 

SQL> -- relations STUDENTS and TAKEN over the common domain 

SQL> -- of student identification number.

SQL> select students.*, taken.ccode, taken.grade

  2  from students, taken

  3  where students.sidno = taken.sidno;

SQL> -- QUERY 16.c: Compute the semijoin of the relations 

SQL> -- STUDENTS and TAKEN over the common domain of student SQL> -- identification number.

SQL> select students.*

  2  from students, taken

  3  where students.sidno = taken.sidno;

SQL> -- QUERY 16.d: Compute the join of the relations 

SQL> -- STUDENTS, TAKEN, and COURSES.

SQL> select *

  2  from students s, taken t, courses c

  3  where s.sidno = t.sidno

  4  and   t.ccode = c.ccode;

SQL> -- QUERY 16.e: Compute the outer join of the relations 

SQL> -- STUDENTS and FACULTY over the common domains of 

SQL> -- advisor_idno and fidno.

SQL> select s.*, f.name

  2  from students s, faculty f

  3  where s.advisor_idno = f.fidno(+);

SIDN NAME       S MAJ MIN      YEAR ADVI NAME

---- ---------- - --- --- --------- ---- ----------

1000 ROBERT     m CSC MTH         2 8000 SMITH

1100 ANNE       f CSC MAN         1 8000 SMITH

1200 KAREN      f MTH CS          2 8400 JONES

1300 DAVID      m CSC MTH         3 8200 RILEY

1400 LINDA      f MAN CS          2 8700 PRICE

1500 THOMAS     m CSC             1

6 rows selected.

SQL> -- QUERY 16.f: Get the names of pairs of students with 

SQL> -- the same major such that the first student is male 

SQL> -- and the second is female.  (Joining a relation to 

SQL> -- itself)

SQL> select first.name, second.name

  2  from students first, students second

  3  where first.major = second.major

  4  and   first.sex = 'm'

  5  and   second.sex = 'f';

NAME       NAME

---------- ----------

ROBERT     ANNE

DAVID      ANNE

THOMAS     ANNE

_____________________________________________________________________________________

17. Use of IN and NOT IN, subqueries that are not correlated, implicit sets.

SQL> -- QUERY 17.a: Get the identification numbers and names 

SQL> -- of students who have taken the course CSC101.

SQL> select sidno, name

  2  from students

  3  where sidno in

  4     (select sidno

  5      from taken

  6      where ccode = 'CSC101');

SIDN NAME

---- ----------

1000 ROBERT

1100 ANNE

1200 KAREN

1300 DAVID

1400 LINDA

1500 THOMAS

6 rows selected.

SQL> -- QUERY 17.b: Get the identification numbers and 

SQL> -- names of students who have not taken the course 

SQL> -- CSC101.

SQL> select sidno, name

  2  from students

  3  where sidno not in

  4     (select sidno

  5      from taken

  6      where ccode = 'CSC101');

SQL> -- QUERY 17.c: Get the names of students who have as 

SQL> -- their advisor the professor who is Robert's 

SQL> -- advisor.

SQL> select name

  2  from students

  3  where advisor_idno in

  4      (select advisor_idno

  5       from students

  6       where name = 'ROBERT');

NAME

----------

ROBERT

ANNE

or

SQL> select name

  2  from students

  3  where advisor_idno =

  4      (select advisor_idno

  5       from students

  6       where name = 'ROBERT');

_____________________________________________________________________________________

18. Correlated subqueries.

SQL> -- QUERY 18.a: Get the department, name, and salary 

SQL> -- values of the faculty with highest salaries in 

SQL> -- their departments.

SQL> select dept, name, salary

  2  from faculty f1

  3  where salary = (select max (f2.salary)

  4                  from faculty f2

  5                  where f2.dept = f1.dept);

DEP NAME          SALARY

--- ---------- ---------

CSC SMITH          70000

MTH JONES          67000

MAN PRICE          88000

SQL> -- QUERY 18.b: Get the identification numbers of the 

SQL> -- students who have taken at least one course that 

SQL> -- the student 1000 has taken.

SQL> select distinct sidno

  2  from taken

  3  where ccode in (select ccode

  4                  from taken

  5                  where sidno = '1000');

SIDN

----

1000

1100

1200

1300

1400

1500

6 rows selected.

Another equivalent formulation that uses join is:

SQL> select distinct t1.sidno

  2  from taken t1, taken t2

  3  where t1.ccode = t2.ccode

  4  and   t2.sidno = '1000';

The following formulation uses the existential quantifier:

SQL> select distinct sidno

  2  from taken t1

  3  where exists (select *

  4                from taken t2

  5                where t2.sidno = '1000'

  6                and   t2.ccode = t1.ccode);

_____________________________________________________________________________________

19. Set operations, union, intersection, and difference.

SQL> -- QUERY 19.a: Get the identification numbers of the 

SQL> -- students who are either computer science majors or 

SQL> -- have taken the course MAN201 (union).

SQL> select sidno

  2  from students

  3  where major = 'CSC'

  4  union

  5  select sidno

  6  from taken

  7  where ccode = 'MAN201';

SIDN

----

1000

1100

1300

1400

1500

SQL> -- QUERY 19.a: Get the identification numbers of the 

SQL> -- students who are computer science majors and have 

SQL> -- taken the course MAN201 (intersection).

SQL> select sidno

  2  from students

  3  where major = 'CSC'

  4  intersect

  5  select sidno

  6  from taken

  7  where ccode = 'MAN201';

no rows selected

This is equivalent to the following query that uses existential quantification:

SQL> select sidno

  2  from students

  3  where major = 'CSC'

  4  and exists

  5       (select *

  6        from taken

  7        where taken.sidno = students.sidno

  8        and taken.ccode = 'MAN210');

SQL> -- QUERY 19.a: Get the identification numbers of the 

SQL> -- students who are computer science majors but  have 

SQL> -- not taken the course MAN201 (difference).

SQL> select sidno

  2  from students

  3  where major = 'CSC'

  4  minus

  5  select sidno

  6  from taken

  7  where ccode = 'MAN201';

SIDN

----

1000

1100

1300

1500

This is equivalent to the following query that uses not exists:

SQL> select sidno

  2  from students

  3  where major = 'CSC'

  4  and not exists (

  5      select *

  6      from taken

  7      where taken.sidno = students.sidno

  8      and ccode = 'MAN201');

_____________________________________________________________________________________

20. Universal quantification.

SQL> -- QUERY 20. Get the names of the students who have 

SQL> -- taken all courses taken by the student 1000.

SQL> select name

  2  from students s

  3  where not exists 

  4      (select *

  5       from taken t1

  6       where sidno = '1000'

  7       and not exists 

  8           (select *

  9            from taken t2

 10            where t2.sidno = s.sidno

 11            and   t2.ccode = t1.ccode));

NAME

----------

ROBERT

KAREN

_____________________________________________________________________________________
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