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 JOINING DATABASE TABLES 
The learning objectives of this Document are to 

• Learn how to perform the following types of database joins 

1. Cross Join 

2. Natural Join 

3. Outer Joins 

Introduction to Joins 
The relational join operation merges rows from two or more tables and returns the rows with one of the following conditions: 

• Have common values in common columns (natural join) 

• Meet a given join condition (equality or inequality) 

• Have common values in common columns or have no matching values (outer join) 

There are a number of different joins that can be performed. The most common is the natural join. To join tables, you simply enumerate the tables in the FROM clause of the SELECT statement. The DBMS will create the Cartesian product of every table in the FROM clause. However, to get the correct result—that is, a natural join—you must select only the rows in which the common attribute values match. That is done with the WHERE clause. Use the WHERE clause to indicate the common attributes that are used to link the tables (sometimes referred to as the join condition). For example, suppose you want to join the two tables THEMEPARK and TICKET. Because PARK_CODE is the foreign key in the TICKET table and the primary key in the THEMEPARK table, the link is established on PARK_CODE. It is important to note that when the same attribute name appears in more than one of the joined tables, the source table of the attributes listed in the SELECT command sequence must be defined. To join the THEMEPARK and TICKET tables, you would use the following, which produces the output shown in Figure. 
SELECT THEMEPARK.PARK_CODE, PARK_NAME, TICKET_NO, 

TICKET_TYPE, TICKET_PRICE FROM THEMEPARK, TICKET 

WHERE THEMEPARK.PARK_CODE = TICKET.PARK_CODE;

[image: image1.emf]
Figure 1: Natural Join between THEMEPARK and TICKET tables
As you examine the preceding query, note the following points: 

• The FROM clause indicates which tables are to be joined. If three or more tables are included, the join operation takes place two tables at a time, starting from left to right. For example, if you are joining tables T1, T2, and T3, first table T1 is joined to T2; the results of that join are then joined to table T3. 

• The join condition in the WHERE clause tells the SELECT statement which rows will be returned. In this case, the SELECT statement returns all rows for which the PARK_CODE values in the PRODUCT and VENDOR tables are equal. 

• The number of join conditions is always equal to the number of tables being joined minus one. For example, if you join three tables (T1, T2, and T3), you will have two join conditions (j1 and j2). All join conditions are connected through an AND logical operator. The first join condition (j1) defines the join criteria for T1 and T2. The second join condition (j2) defines the join criteria for the output of the first join and table T3. 

• Generally, the join condition will be an equality comparison of the primary key in one table and the related foreign key in the second table. 

Task Execute the following query and check your results with those shown in Figure.
 Then modify the SELECT statement and change THEMEPARK.PARK_CODE to just PARK_CODE. What happens? 

SELECT THEMEPARK.PARK_CODE, PARK_NAME, ATTRACT_NAME, ATTRACT_CAPACITY FROM THEMEPARK, ATTRACTION 

WHERE THEMEPARK.PARK_CODE = ATTRACTION.PARK_CODE;

[image: image2.emf]Figure 2: Query output for task 
2 Joining tables with an alias 
An alias may be used to identify the source table from which the data are taken. For example, the aliases P and T can be used to label the THEMEPARK and TICKET tables as shown in the query below (which produces the same output as shown in Figure 1). Any legal table name may be used as an alias.
 SELECT P.PARK_CODE, PARK_NAME, TICKET_NO, TICKET_TYPE, TICKET_PRICE 
FROM THEMEPARK P, TICKET T WHERE P.PARK_CODE =T.PARK_CODE; 
3 Cross Join 
A cross join performs a relational product (also known as the Cartesian product) of two tables. The cross join syntax is: 

SELECT column-list FROM table1 CROSS JOIN table2
For example, 

SELECT * FROM SALES CROSS JOIN SALES_LINE; 

Performs a cross join of the SALES and SALES_LINE tables. That CROSS JOIN query generates 589 rows. (There were 19 sales rows and 31 SALES_LINE rows, thus giving 19 × 31 = 589 rows.) 

Task Write a CROSS JOIN query which selects all rows from the EMPLOYEE and HOURS tables. How many rows were returned? 

SELECT TRANSACTION_NO, SALE_DATE, LINE_NO, LINE_QTY, LINE_PRICE 

FROM SALES NATURAL JOIN SALES_LINE; 
[image: image3.emf]
4 Natural Join 
The natural join returns all rows with matching values in the matching columns and eliminates duplicate columns. That style of query is used when the tables share one or more common attributes with common names. 
The natural join syntax is: 

SELECT column-list FROM table1 NATURAL JOIN table2
The natural join will perform the following tasks: 

• Determine the common attribute(s) by looking for attributes with identical names and compatible data types 

• Select only the rows with common values in the common attribute(s) 

• If there are no common attributes, return the relational product of the two tables 

The following example performs a natural join of the SALES and SALES_LINE tables and returns only selected attributes: 
[image: image4.emf]
Figure: Results of SALES NATURAL JOIN SALES_LINE; 
One important difference between the natural join and the “old-style” join syntax as illustrated in Figure1, is that the NATURAL JOIN command does not require the use of a table qualifier for the common attributes. 

Task Write a query that displays the employees first and last name (EMP_FNAME and EMP_LNAME), the attraction number (ATTRACT_NO) and the date worked. You will have to join the HOURS and the EMPLOYEE tables. Check your results with those shown in Figure.

[image: image5.emf]
Figure: Query results for Task 
Join USING 
A second way to express a join is through the USING keyword. That query returns only the rows with matching values in the column indicated in the USING clause—and that column must exist in both tables. 
The syntax is: 

SELECT column-list FROM table1 JOIN table2 USING (common-column) 

To see the JOIN USING query in action, let’s perform a join of the SALES and SALEs_LINE tables by writing: 

SELECT TRANSACTION_NO, SALE_DATE, LINE_NO, LINE_QTY, LINE_PRICE 

FROM SALES JOIN SALES_LINE USING (TRANSACTION_NO); 
The SQL statement produces the results shown [image: image6.emf]Figure: Query results for SALES JOIN SALES_LINE USING TRANSACTION_NO
As was the case with the NATURAL JOIN command, the JOIN USING operand does not require table qualifiers.
 Task Rewrite the query you wrote in Task so that the attraction name (ATTRACT_NAME located in the ATTRACTION table) is also displayed. Express the joins through the USING keyword. Hint: You will need to join three tables. Your output should match that shown in Figure .[image: image7.emf]
Figure: Query results for Task 
Join ON 
The previous two join styles used common attribute names in the joining tables. Another way to express a join when the tables have no common attribute names is to use the JOIN ON operand. That query will return only the rows that meet the indicated join condition. The join condition will typically include an equality comparison expression of two columns. (The columns may or may not share the same name but, obviously, must have comparable data types.) 
The syntax is: 

SELECT column-list FROM table1 JOIN table2 ON join-condition
The following example performs a join of the SALES and SALES_LINE tables, using the ON clause. The result is shown in Figure 52. 

SELECT SALES.TRANSACTION_NO, SALE_DATE, LINE_NO, LINE_QTY, LINE_PRICE 

FROM SALES JOIN SALES_LINE ON 

SALES.TRANSACTION_NO = SALES_LINE.TRANSACTION_NO;

[image: image8.emf]
Figure: Query results for SALES JOIN SALES_LINE ON
Note that unlike the NATURAL JOIN and the JOIN USING operands, the JOIN ON clause requires a table qualifier for the common attributes. If you do not specify the table qualifier, you will get a “column ambiguously defined” error message. 

The Outer Join 
An outer join returns not only the rows matching the join condition (that is, rows with matching values in the common columns), but also the rows with unmatched values. The ANSI standard defines three types of outer joins: left, right, and full. The left and right designations reflect the order in which the tables are processed by the DBMS. Remember that join operations take place two tables at a time. The first table named in the FROM clause will be the left side, and the second table named will be the right side. If three or more tables are being joined, the result of joining the first two tables becomes the left side; the third table becomes the right side. 

LEFT OUTER JOIN 
The left outer join returns not only the rows matching the join condition (that is, rows with matching values in the common column), but also the rows in the left side table with unmatched values in the right side table. 
The syntax is: 

SELECT column-list FROM table1 LEFT [OUTER] JOIN table2 ON join-condition
For example, the following query lists the park code, park name, and attraction name for all attractions and includes those Theme parks with no currently listed attractions: 

SELECT THEMEPARK.PARK_CODE, PARK_NAME, ATTRACT_NAME 

FROM THEMEPARK LEFT JOIN ATTRACTION 
ON THEMEPARK.PARK_CODE = ATTRACTION.PARK_CODE; 
[image: image9.emf]
Figure: LEFT OUTER JOIN example 
RIGHT OUTER JOIN 
The right outer join returns not only the rows matching the join condition (that is, rows with matching values in the common column), but also the rows in the right side table with unmatched values in the left side table. 
The syntax is: 

SELECT column-list  FROM table1 RIGHT [OUTER] JOIN table2 ON join-condition
For example, the following query lists the park code, park name, and attraction name for all attractions and also includes those attractions that do not have a matching park code: 

SELECT THEMEPARK.PARK_CODE, PARK_NAME, ATTRACT_NAME 

FROM THEMEPARK RIGHT JOIN ATTRACTION  

ON THEMEPARK.PARK_CODE = ATTRACTION.PARK_CODE; 

[image: image10.emf]
Figure: RIGHT OUTER JOIN example 
