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M3B: Relational Databases and Working with SQL (3)

SQL: Table manipulation and Simple query

Softcopy of handouts can be found at http://www.clsmss.edu.hk/~whlau/08CA/

List of Reserved Words and Functions for Database (Based on SQL-92)

	Type
	Commands/constants/functions

	Constants
	FALSE, TRUE

	Operators
	(, (, *, /, >, <, (, >(, <(, <>, %, _ , ' , AND, NOT, OR

	SQL
	ABSOLUTE (ABS), AVG, INT, MAX, MIN, SUM, COUNT

	
	ASC, AT, CHAR (CHR), CHAR_LENGTH (LEN), LOWER, TRIM, SPACE, SUBSTRING (SUBSTR/MID), UPPER, VALUE (VAL)

	
	DATE, DAY, MONTH, YEAR

	
	ADD, ALL, ALTER, ANY, AS, ASC, BETWEEN, BY, CREATE, DELETE, DESC, DISTINCT, DROP, EXISTS, FROM, GROUP, HAVING, IN, INDEX, INNER JOIN, INSERT, INTEGER, INTERSECT, INTO, LEFT [OUTER] JOIN, LIKE, MINUS, NULL, RIGHT [OUTER] JOIN, FULL [OUTER] JOIN, ON, ORDER, SELECT, SET, TABLE, TO, UNION, UNIQUE, UPDATE, VALUES, VIEW, WHERE


Table Manipulations

1. ALTER – change the table structure

a) Add a column to an existing table:

ALTER TABLE table_name ADD field_name data_type
b) Modify a column that already exists:

ALTER TABLE table_name MODIFY field_name data_type
Note:
i. Changing data type may lead to data loss.
ii. You can increase or decrease the size (length) of columns; however, you will risk data loss when you decrease a column’s size, if the current size of any value is greater than the new size.
c) Drop a column that already exists:

ALTER TABLE table_name DROP field_name [, …]
Note: All data in the field are removed.

d) Drop the primary key:

ALTER TABLE table_name DROP PRIMARY KEY
2. DROP – remove a table

DROP TABLE table_name
Note: All data in the table will be lost!!

Select

3. SELECT – retrieve data from a table. 

The basic format:
SELECT [ALL|DISTINCT] field-list FROM table [WHERE condition]
Note:

a) If the optional WHERE clause is missing, ALL records in the table are listed. 
b) The order of fields in the field list will affect the order of columns in the table of result.
c) An asterisk (“*”) in the field list, represents all fields in the table (the fields are listed in the same order as defined in the table structure).
d) The optional keyword “ALL”, which is the default, means that duplicated rows are retained.
e) The optional keyword “DISTINCT” has the opposite meaning of “ALL”.  Duplicated rows in the output table are removed (Thus, all rows in the output table are distinct/unique)
Example: (Suppose we are using the following table “StudentInfo”)


SELECT * FROM StudentInfo


SELECT name, sid, sex FROM StudentInfo


SELECT name, phone FROM StudentInfo


WHERE sex = "F"

4. Sorting Query Result:
SELECT … [ORDER BY fieldn [ASC|DESC] [,…]]
Note:
a) This ORDER BY clause is optional.  It must be the last clause in the SELECT statement. 
b) The sorting order is denoted by “ASC” (ascending, which is default) and “DESC” (descending).
c) More than one field can be specified.  The order of the fields denotes the order to sort.
Example:
SELECT name, sid, sex FROM StudentInfo


ORDER BY name desc

5. Field alias
The result of a SELECT query is a table, in which the field names follow those in the original table.  However, we may rename the fields in the result table.  The new name is called the alias.

Example: 


SELECT name, sid, sex AS Gender FROM StudentInfo



SELECT name AS Student, "852-" || phone AS PhoneNo

FROM StudentInfo WHERE sex = "F"

6. Exercise: Suppose a table is created by the following SQL statement:
CREATE TABLE SCORE (

sid
char(5)
primary key,


name
char(20)
not null,


sex
char(1),


test
integer,


exam
integer,


overall
double

)

Assumption:

· Surname is the first word in name;

· The full mark is 100, and the passing mark is 50.

Write SQL statements for the following tasks:

a) Add the following record into the table.

	sid
	name
	sex
	test
	exam

	01123
	Cheung Siu Ming
	M
	70
	80


Suppose now some records of students have been added into the table.

b) List the names of all male students.
c) List the names and exam scores of female students in descending order of exam score.

d) Update the name of the student of sid “00101” to be “Wong Tai Ming” 

e) Delete all records of students having surname “Cheung”. 
f) List all fields of all records of sid ranges from “00001” to “00100”. 

g) List the names and test scores of students with sid starting with “03”. 

h) List all fields of all records of the students 
i) List all fields of students who have passed both the test and the exam 
j) List all fields of female students who have failed in either the test or the exam. 

k) List the names of the students whose exam score is higher than the test score.

l) Fill in the “overall” field if the overall mark is given by the following equation:

Overall = 0.3 * Test + 0.7 * Exam

m) For all records, change the sex “M” to “F” and “F” to “M”. (Need more than one statement) 

7. Suggested Answers to the Exercise
a) INSERT INTO score (sid, name, sex, test, exam)
 VALUES ( "01123", "Cheung Siu Ming", "M", 70, 80)
b) SELECT name FROM score WHERE sex = "M"
c) SELECT name, exam FROM score WHERE sex = "F" ORDER BY exam DESC
d) UPDATE score SET name = "Wong Tai Ming" WHERE sid = "00101"
e) DELETE FROM score WHERE name LIKE "Cheung %"
f) SELECT * FROM score WHERE sid >= "00001" AND sid <= "00100"
g) SELECT name, test FROM score WHERE sid LIKE "03%"
h) SELECT * FROM score
i) SELECT * FROM score WHERE test >= 50 AND exam >= 50
j) SELECT * FROM score WHERE sex = "F" AND ( test < 50 OR exam < 50 )
k) SELECT name FROM score WHERE exam > test
l) UPDATE score SET overall = 0.3 * test + 0.7 * exam
m) UPDATE score SET sex = "X" WHERE sex = "M"
UPDATE score SET sex = "M" WHERE sex = "F"

UPDATE score SET sex = "F" WHERE sex = "X"
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String concatenation operator


In the standard, || is used, while in some applications+ is used
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