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571 - ABSTRACT

In a database management system that operates accord-
ing to the Structured Query Language standard, a
query containing a reference to a view is processed by
dynamically materializing the view through execution
of the view definition. Once the view is materialized, it
is treated as any other base table. To enable a query
optimization plan to refer to the materialized view, a
view node is introduced into the execution plan. The
view node includes a subquery that results in the cre-
ation of the virtual table defined by the view. This cre-
ated table is temporarily stored in a memory. The query
optimizer can treat view nodes in the same manner as
stored base tables, and thereby overcomes restrictions
that were placed upon views by previous view decom-
position approaches.

3 Claims, 3 Drawing Sheets
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VIEW COMPOSITION IN A DATA BASE
MANAGEMENT SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

This is a continuation of copending application
7/131,876 filed on Dec. 11, 1987, now abandoned.

BACKGROUND OF THE INVENTION

The present invention is directed to data base sys-
tems, and more particularly to a technique which ena-
bles data to be efficiently retrieved with the use of views
having complex definitions. Although not limited
thereto, the invention is particularly concerned with the
standard for relational data bases known as “Structured
Query Language” (SQL) and the constraints imposed
thereby. For further detailed information relating to
this standard, reference is made to Date, 4 Guide To The
SQL Standard (1987) and Date, 4 Guide To DB2 (1985).

In relational data base management systems of the
type to which the SQL standard pertains, data is stored
in the form of base tables. Each base table essentially
consists of a series of fields which define columns of the
table. Each row of the table comprises a single record,
also referred to as a “tuple.” For each row of data in a
table, a counterpart of that data is physically stored in
the data base. When the data base user accesses a base
table, the appropriate portion of the stored data is re-
trieved and presented to him in the form of a table.

In addition to base tables, data can also be accessed by
means of “views.” In contrast to a base table, a view is
a “virtual” table in that the table does not directly exist
in the data base as such, but appears to the user as if it
did. In fact, the view is stored in the data base only in
terms of its definition. For example, a view might com-
prise a subset of a base table, such as those tuples of the
table which have a predetermined value in a particular
field. As another example, a view could comprise a join
operation, e.g. union, of two or more tables, where
these other tables can be base tables, other views or a
combination of both.

In relational data base systems that comply with the
SQL standard. desired information is searched for and
retrieved by means of expressions known as queries.
For example, if a table named “Employee” contains the
fields “Name”, “Dept”, “Age” and “Salary”, and a user
desires to find the subset of employees who work in the
toy department, the following query can be used:

SELECT Name, Salary, Age
FROM  Employee
WHERE Dept = “Toy”

OCKET
L M

If it is known that the information produced by this
query will be used several times, a view can be defined,
to thereby avoid the need to reformulate the query each
time the information is desired. A view named “Emp-
toy” which produces the same information can be de-
fined by means of the following statement:

CREATE VIEW Emptoy (Name, Salary, Age) AS

SELECT Name, Salary. Age
FROM Employee
WHERE Dept = “Toy"
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With this view created, the original query would then
become:

SELECT *
FROM Emptoy

(where the character “*” is a universal character to
designate all fields in the table or view). As can be seen,
the prior definition of the view makes the query much
easier to formulate.

In addition, this view can be the subject of a further
query. For example, to obtain the salary of all employ-
ees named Johnson in the toy department, the following
query can be entered:

SELECT Salary
FROM  Emptoy
WHERE Name = “Johnson™

As noted above, the data which makes up the virtual
table Emptoy is not actually stored as such in the data
base. Rather, only the definition of the view is stored.
Accordingly, when a query which references a view is
entered, a process known as view decomposition is
carried out to translate the query into an equivalent
query which references only stored base tables. In es-
sence, the view decomposition process comprises the
steps of replacing the reference to the view in the query
with the definition of that view. Thus, in the example
given above, the query for obtaining the salary of the
employees named Johnson in the toy department would
be modified to produce the following equivalent query:

SELECT
FROM
WHERE

Salary
Employee
Name = “Johnson™ and Dept = “Toy”

As can be seen, the modified query refers only to base
tables and fields within that table.

In principle, it should be possible for a query to refer-
ence any view defined by an arbitrary query, and to
translate that query into an equivalent operation on the
underlying base tables. In practice, however, the appli-
cability of this procedure is quite limited because of
restrictions imposed by the SQL standard. For example,
a view labeled ““Avgsal” can be defined from two base
tables Dept and Emp. The table Dept contains the fields
“Dno” (department number), “Dname”, “Mgrname”
and “Loc”, and the table Emp contains the fields “Eno”
(employee number), “Dno”, “Salary” and “Jobtitle”.
The definition of the view Avgsal which describes a
department by its department number, department
name and the average salary of its employees could
appear as follows:

CREATE VIEW Avgsal  (Dno, Dname, Avgsalary) AS

SELECT Dno, Dname, AVG(Salary)
FROM Dept, Emp

WHERE Dept.Dno = Emp.Dno
GROUP BY Dno

A query that asks for the location of all departments
whose employees have an average salary greater than
$30,000 would require a join operation on the base table
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