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Chapter 4 / An Introduction to SQL 89

SELECT S#, STATUS
FROM GOOD SUPFLIER
WHERE CITY = 'London' ;

Substituting the view definition for the reference to the view name, we obtain an ex-
pression that looks something like this (note the nested subquery in the FROM clause):

SELECT GOOD_SUPPLIER.S#, GOOD_SUPPLIER.STATUS
FROM ( SELECT S#, STATUS, CITY

FROM S

WHERE STATUS > 15 ) AS GOOD SUPPLIER
WHERE GOOD_ SUPPLIER.CITY = 'London® ;

And this expression can then be simplified to something like this:

SELECT S#, STATUS

FROM 5

WHERE STATUS > 15

AND CITY = 'London' ;

This latter is the query that is actually executed.
By way of another example, consider the following DELETE operation:

DELETE
FROM GOOD SUPPLIER
WHERE CITY = 'London' ;

The DELETE that is actually executed looks something like this:

DELETE

FROM s

WHERE STATUS > 15

AND CITY = 'London' ;

4.5 TRANSACTIONS

SQL’s analogs of our COMMIT and ROLLBACK statements are called COMMIT
WORK and ROLLBACK WORK, respectively (the keyword WORK is optional in both
cases). However, SQL does not include any explicit BEGIN TRANSACTION statement.
Instead, a transaction is begun implicifly whenever the program executes a *“transaction-
initiating” statement and does not already have a transaction in progress. Details of exactly
which SQL stalements are transaction-initiating would be out of place here; suffice it to say
that all of the statements discussed in this chapter arc transaction-initiating (except for
COMMIT and ROLLBACK themselves, of course).

- EMBEDDED SQL

N_[Ost SQL products allow SQL statements to be executed both directly (i.e., interactively
from an online terminal) and as part of an application program (i.e., the SQL statements can
be embedded, meaning they can be intermixed with the programming language statements
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Chapter 4 / An Introduction to SQL 97

2. The name SQLPREPPED, by contrast, identifies an SQI. variable, not a PL/I variable,
that will be used (conceptually) to hold the compiled form of the SQL statement whose
source form is given in SQLSOURCE. (The names SQLSOURCE and SQLPREPPED

arc arbitrary, of course.)

3. The PL/I assignment statement “SQLSOURCE = ... ;" assigns to SQLSOURCE the
source form of an SQL DELETE statement. In practice, of course, the process of con-
structing such a source statement is likely to be much more complex —perhaps in-
volving the input and analysis of some request from the end user, expressed in natural
language or some other form more user-friendly than SQI..

4. The PREPARE statement then fakes that source statement and “prepares” (i.e., com-
piles) it to produce an executable version, which it stores in SQI.PREPPED.

5. Finally. the EXECUTE statement executes that SQLLPREPPED version and thus causes
the actual DELETE to occur. SQLSTATE information from the DELETE is returned
exactly as if the DEILLETE had been executed directly in the narmal way.

Note that since it denotes an SQL variable, not a PL/T variable, the name SQLPREPPED
does not have a colon prefix when it is referenced in the PREPARE and EXECUTE state-
ments. Note too that such SQL. variables do not have to be explicitly declared.

Incidentally, the process just described is exactly what happens when SQL statements
themselves are entered interactively. Most systems provide some kind of interactive SQL
query processor. That query processor 1s in fact just a particular kind of generalized online
application; it is ready to accept an extremely wide variety of input, viz. any valid (or in-
valid!) SQL statement. [t uses the facilities of dynamic SQL te construct suitable SQL state-
ments corresponding to its input, to compile and execute those constructed statements, and
to return messages and results back to the terminal.

We conclude this subsection (and this section) with a brief mention of a more recent
(1995) addition to the standard known as the SQL Call-Level Interface ("SQL/CLL" CL/
for short). CLI is heavily based on Microsoft’s Open Database Connectivity interface,
ODBC. CLI permits an application written in one of the usual host languages to issue data-
base requests by invoking certain vendor-provided CLI routines. Those routines, which
must have been linked to the application in question, then use dynamic SQL. to perform the
requested database operations on the application’s behalf. (From the DBMS’s point of
view, in other words, the CLI routines can be thought of as just another application.)

As you can see, SQL/CLI (and ODBC too, come (o that) both address the same gen-
cral problem as dynamic SQL does: They both allow applications to be written for which
the exact SQL statements (o be executed are not known until run time. However, they ac-
tually represent a better approach to the problem than dynamic SQL does. There are two
principal reasons for this state of afTairs:

® First, dynamic SQL is a source code standard. Any application using dynamic SQL
Ehys requires the services of some kind of SQL compiler in order to process the oper-
aunons—PREPARE, EXECUTE, etc.—prescribed by that standard. CLI, by contrast,
merely standardizes the details of certain routine invocations (i.e., subroutine calls,
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98 Part | / Prelinninaries

basicaily); no special compiler services are needed, only the regular services of the
standard host language compiler. As a result, applications can be distributed (perhaps
by third-party software vendors) in “shrink-wrapped” object code form.

= Sccond, those applications can be DBMS-independent; that is, CLI includes features
that permit the creation (again, perhaps by third-party software vendors) of generic ap-
plications that can be used with several different DBMSs, instead of having to be spe-
cific to some particular DBMS,

Interfaces such as CLI, ODBC, and IDBC (a Java variant of ODBC) are becoming in-
creasingly important in practice, for reasons o be discussed (in part) in Chapter 20.

4.7 SQL IS NOT PERFECT

As stated in the introduction to this chapter, SQL is very far from being the “perfect” rela-
tional language—it suffers from numerous sins of both omission and commission. Specific
criticisms will be offered at appropriate points in subsequent chapters, but the overriding
issue is simply that SQL fails in all too many wiys to support the relational model prop-
erly. As a consequence, it is not at all clear that taday’s SQL products really deserve the
label “relational™ at all! Indeed, so far as this writer is aware, there is no product on the mar-
ket today that supports every detail of the relational model, This is notto say that some parts
of the model are unimportant; on the contrary, every deraif of the model is important, and
important, moreover, for genuinely practical reasons. Indeed, the point cannol be stressed
too strongly that the purpose of relational theory is not just “theory for its own sake™,
rather, the purpose is Lo provide a base on which to build systems that are /00 percent prec-
tical. But the sad fact is that the vendors have not yet really stepped up 1o the challenge of
implementing the theory in ils entirety. As a consequence, the “relational”™ products of
loday all fail, in one way or another, to deliver on the full promise of relational technology.

4.8 SUMMARY

This concludes our introduction to some of the major features of the SQL standard
(*SQL/92). We emphasized the fact that SQL is very important from a commercial per-
spective, though it is unfortunately somewhat deficient from a pure relational point of view.

SQL includes both a data definition language (DDL) component and a data manip-
ulation language (DML) component. The SQL DML can operate at both the external level
(on views) and the conceptual level (on base tables), Likewise, the SQL DDL can be used
to define objects at the external level (views), the conceptual level (base tables), and even— |
in most commercial systems, though not in the standard per se—ihe internal level as well
(i.e., indexes and other physical storage structures), Morcover, SQL also provides certain
data control facilitiecs—i.e., facilities that cannot really be classified as belonging to either
the DDL or the DML. An example of such a facility is the GRANT statement, which al-
lows users to grant access privileges to cach other (see Chapter 16),
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Chapter 4 / An Introduction to SQL 101

PART_STRUCTURE MAJOR_P# | MINCR_P# | QTY
Pl P2 2
Pl P3 4
P2 P3 1
P2 P4 2
P3 P5 9
P4 P5 8
PS5 213 3

Fig. 46 Table PART STRUCTURE (sample value)

part, to all levels (the part explosion problem). Note: The sample data shown in Fig. 4.6 might help
you visualize this problem. We remark that table PART_STRUCTURE shows how bill-of-materials
data—see Chapter 1, Section 1.3, subsection “Entities and Relationships”—is typically represented
in a relational system,
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106 Part I / Preliminaries

tic functions (defined by the authors as “devices that allow programmers to encode conditional
logic as . . . expressions within SELECT, WHERE, GROUP BY, and SET clauses™). Although
expressed in terms of Transact-SQL specifically, the ideas are acally of wider applicability.
Naie: We should perhaps add that the “optimizing™ mentioned in the book’s title refers not to
the DBMS optimizer component, but rather to “optimizations™ that can be done by users them-
selves, by hand.

ANSWERS TO SELECTED EXERCISES

4,1 CREATE TABLE S
( s# CHAR(S),
SNAME  CHAR(20),
STATUS NUMERIC(S),
CcITY CHAR (15) ,
PRIMARY KEY ( S# ) ) ;

CREATE TABLE P
( p# CHAR(6),
PNAME CHAR(20),
COLOR  CHAR(6),
WEIGHT NUMERIC(5,1),
CITY CHAR(15),
PRIMARY KEY ( P# ) ) ;

CREATE TABLE J
( a# CHAR (4),
JNAME  CHAR(20),
CITY CHAR(15) ,
PRIMARY KEY ( J# ) ) ;

CREATE TABLE SPJ

( s# CHAR(5),
P# CHAR(6),
ag CHAR(4),
QTY NUMERIC(9),

PRIMARY KEY ( S#, P#, J# ),
FOREIGN KEY ( §# ) REFERENCES S,
FOREIGN KEY ( P# ) REFERENCES P,
FOREIGN KEY ( J# ) REFERENCES J ) ;

44 2. INSERT INTO § ( S#, SNAME, CITY )
VALUES ( 's10', 'Smith', 'New York' ) ;

STATUS here is set to the applicable default value.

b. UPDATE P
SET COLOR = 'Orange'
WHERE COLOR = 'Red' ;

C. DELETE
FROM J
WHERE J# NOT IN
( SELECT J#
FROM SPJ ) ;

Note the nested subquery and the IN operator (actually, the negated IN operator) in the solution 10
part ¢. here. See Chapler 7 for further explanation.
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