`Some Useful SQL Rules

•Aggregate functions can be used in both the SELECT and HAVING clauses 

•Aggregate functions cannot be used in a WHERE clause.
•The GROUP BY clause does have some limitations. For example, you cannot use an aggregate function in a GROUP BY clause. However, it is possible to use an expression (of columns) already listed in the SELECT statement. 
•When a query with a GROUP BY clause processes data columns that contain NULL values, all data rows containing a NULL value are placed into a distinct group. 

•If your SELECT clause includes both column names and aggregate functions, then you must also have a GROUP BY clause in your query. Furthermore, the column name(s) in the GROUP BY clause must match the column name(s) listed in the SELECT clause.

•The power of aggregate functions is greater when combined with the GROUP BY clause. In fact, the GROUP BY clause is rarely used without an aggregate function (in the SELECT). While it is possible to use the GROUP BY clause without aggregates, such a construction has very limited functionality, and could lead to a result table that is confusing or misleading. We will focus on using the GROUP BY clause with aggregate clauses. 

•You can combine the WHERE and GROUP BY clauses. The WHERE clause works to eliminates data table rows from consideration before any grouping takes place. 

•The difference between HAVING and WHERE are:

i. A WHERE clause is used to filter rows BEFORE the GROUPING action (i.e., before the calculation of the aggregate functions).
ii. A HAVING clause filters rows AFTER the GROUPING action (i.e., after the calculation of the aggregate functions).

•The most common use of a HAVING clause is to create result tables containing one row per group, with one or more summary values in a row. To do this your query must meet the following conditions:

i. Columns listed in a SELECT clause must also be listed in the GROUP BY expression or they must be arguments of aggregate functions. 

ii. A GROUP BY expression can only contain column names that are in the SELECT clause listing.

iii. Columns in a HAVING expression must be either:

- Single-valued---arguments of an aggregate function, for instance, or 

- Listed in the SELECT clause listing or GROUP BY clause. 

•Various software vendors, such as Oracle, provide extensions to the standard SQL. These extensions provide flexibility in displaying data in result tables by allowing references to columns and expressions that are not used to create groups or summary calculations. You need to understand that these extensions are not part of the ANSI standard for SQL. Before using these, ensure that the database management system software that you are using supports these language extensions.

i. A SELECT clause listing that includes aggregate functions can also include columns that are not arguments of aggregate functions, or that are not included in the GROUP BY clause.
ii.  The GROUP BY clause can include column names or expressions that are    not included in the SELECT clause listing.

iii. The GROUP BY ALL clause displays all groups, even those excluded from calculations by a WHERE clause.

iv. The HAVING clause can include columns or expressions that are not 

            listed in the SELECT clause or in a GROUP BY clause.

