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CHAPTER 1

Core SQL

Karen Morton

Whether you're relatively new to writing SQL or you’'ve been writing it for years, learning to write
“good” SQL is a process that requires a strong foundation knowledge of core syntax and concepts. This
chapter provides a review of the core concepts of the SQL language and its capabilities along with
descriptions of the common SQL commands with which you should already be familiar. For those of
you who have worked with SQL previously and have a good grasp on the basics, this will be a brief
refresher, and it will prepare you for the more detailed treatment of SQL we’ll cover in the chapters
ahead. If you're a new SQL user, you may want to read Beginning Oracle SQL first to make sure you're
comfortable with the basics. Either way, Chapter 1 is intended to “level set” you with a whirlwind tour
of the five core SQL statements and provide a quick review of the tool we’ll be using to execute SQL,
SQL*Plus.

The SQL Language

The SQL language was originally developed in the 1970s by IBM and called Structured English QUEry
Language, or SEQUEL. The language was based on the model for relational database management
systems (RDBMS) developed by E.F. Codd in 1969. The acronym was later shortened to SQL due to a
trademark dispute. In 1986, ANSI adopted SQL as a standard, and in 1987, ISO did so as well. A piece of
not-so-common knowledge is that the official pronunciation of the language was declared to be “ess
queue ell” by ANSI. Most people, including me, still use the sequel pronunciation just because it flows a
bit easier linguistically.

The purpose of SQL is to simply provide an interface to the database, in our case, Oracle. Every
SQL statement is a command, or instruction, to the database. It differs from other programming
languages like C and Java in that it is intended to process data in sets, not individual rows. The
language also doesn’t require that you provide instructions on how to navigate to the data—that
happens transparently under the covers. But, as you'll see in the chapters ahead, knowing about your
data and how and where it is stored can be very important if you want to write efficient SQL in Oracle.

While there are minor differences in how vendors (like Oracle, IBM and Microsoft) implement the
core functionality of SQL, the skills you learn in one database will transfer to another. You will be able
to use basically the same SQL statements to query, insert, update, and delete data and create, alter, and
drop objects regardless of the database vendor.

Although SQL is the standard for use with various RDBMS, it is not particularly relational in
practice. I'll expand on this a bit later in the book; I would also recommend that you read C.J. Date’s
book entitled SQL and Relational Theory for a more detailed review. Keep in mind that the SQL
language doesn’t always follow the relational model precisely—it doesn’t implement some elements
of the relational model at all while implementing other elements improperly. The fact remains that
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since SQL is based on this model you must not only understand SQL but you must understand the
relational model as well in order to write SQL as correctly and efficiently as possible.

Interfacing to the Database

Numerous ways have been developed over the years for transmitting SQL to a database and getting
results back. The native interface to the Oracle database is the Oracle Call Interface (OCI). The OCI
powers the queries that are sent by the Oracle kernel internally to the database. You use the OCI anytime
you use one of Oracle’s tools like SQL*Plus or SQL Developer. Various other Oracle tools like
SQL*Loader, Data Pump, and Real Application Testing (RAT) use OCI as well as language specific
interfaces such as Oracle JDBC-OCI, ODP.Net, Oracle Precompilers, Oracle ODBC, and the Oracle C++
Call Interface (OCCI) drivers.

When you use programming languages like COBOL or C, the statements you write are known as
Embedded SQL statements and are preprocessed by a SQL preprocessor before the application
program is compiled. Listing 1-1 shows an example of a SQL statement that could be used within a
C/C++ block.

Listing 1-1. Embedded SQL Statement Used Within C/C++ Block

{
int a;
VAV
EXEC SQL SELECT salary INTO :a

FROM hr.employees
WHERE employee id = 108;

VA
printf("The salary is %d\n", a);
VA

}

Other tools, like SQL*Plus and SQL Developer, are interactive tools. You enter and execute
commands, and the output is displayed back to you. Interactive tools don’t require you to explicitly
compile your code before running it. You simply enter the command you wish to execute. Listing 1-2
shows an example of using SQL*Plus to execute a statement.

Listing 1-2. Using SQL*Plus to Execute a SQL Statement

SOL> select salary
2 from hr.employees
3 where employee id = 108;

SALARY

In this book, we’ll use SQL*Plus for our example listings just for consistency, but keep in mind that
whatever method or tool you use to enter and execute SQL statements, everything ultimately goes
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through the OCI. The bottom line is that the tool you use doesn’t matter, the native interface is the
same for all.

Review of SQL*Plus

SQL*Plus is a command line tool provided with every Oracle installation regardless of platform
(Windows, Unix). Itis used to enter and execute SQL commands and to display the resulting outputin a
text-only environment. The tool allows you to enter and edit commands, save and execute commands
individually or via script files, and display the output in nicely formatted report form. To start
SQL*Plus you simply start sqlplus from your host’s command prompt.

Connect to a Database

There are multiple ways to connect to a database from SQL*Plus. Before you can connect however, you
will likely need to have entries for the databases you will need to connect to entered in the
$ORACLE_HOME/network/admin/tnsnames.ora file. Two common ways are to supply your connection
information when you start SQL*Plus, as shown in Listing 1-3; the other is to use the SQL*Plus connect
command after SQL*Plus starts, as shown in Listing 1-4.

Listing 1-3. Connecting to SQL*Plus from the Windows Command Prompt
E:\pro_oracle_sql>sqlplus hr@oralir2
SQL*Plus: Release 11.2.0.1.0 - Production on Sun Jun 6 11:22:24 2010

Copyright (c) 1982, 2010, Oracle. All rights reserved.
Enter password:

Connected to:

Oracle Database 11g Enterprise Edition Release 11.2.0.1.0 - Production
With the Partitioning, OLAP and Data Mining and Real Appliation Testing
options

SQL>

To start SQL*Plus without being prompted to login to a database, you can start SQL*Plus with the
/nolog option.
Listing 1-4. Connecting to SQL*Plus and Logging into the Database from The SQL> Prompt
E:\pro_oracle_sql>sqlplus /nolog
SQL*Plus: Release 11.2.0.1.0 - Production on Sun Jun 6 11:22:24 2010
Copyright (c) 1982, 2010, Oracle. All rights reserved.

SQL> connect hr@orailir2
Enter password:
Connected.

SQL>
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Configuring the SQL*Plus environment

SQL*Plus has numerous commands that allow you to customize the working environment and display
options. Listing 1-5 shows the SQL*Plus commands available after entering the SQL*Plus help index
command at the SQL> prompt.

Listing 1-5. SQL*Plus Command List
SQL> help index

Enter Help [topic] for help.

@ CoPY PAUSE SHUTDOWN

e@ DEFINE PRINT SPOOL

/ DEL PROMPT SQLPLUS

ACCEPT DESCRIBE QuIT START

APPEND DISCONNECT RECOVER STARTUP

ARCHIVE LOG EDIT REMARK STORE

ATTRIBUTE EXECUTE REPFOOTER TIMING

BREAK EXIT REPHEADER TTITLE

BTITLE GET RESERVED WORDS (SQL) UNDEFINE

CHANGE HELP RESERVED WORDS (PL/SQL) VARIABLE

CLEAR HOST RUN WHENEVER OSERROR
COLUMN INPUT SAVE WHENEVER SOLERROR
COMPUTE LIST SET XQUERY

CONNECT PASSWORD SHOW

The set command is the primary command used for customizing your environment settings.
Listing 1-6 shows the help text for the set command.

Listing 1-6. SQL*Plus SET Command
SOL> help set

SET

Sets a system variable to alter the SQL*Plus environment settings
for your current session. For example, to:

- set the display width for data

- customize HTML formatting

- enable or disable printing of column headings

- set the number of lines per page

SET system_variable value
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where system_variable and value represent one of the following clauses:

APPI[NFO]{OFF|ON|text}
ARRAY[SIZE] {15|n}
AUTO[COMMIT] {OFF|ON|IMM[EDIATE]|n}
AUTOP[RINT] {OFF|ON}
AUTORECOVERY {OFF|ON}
AUTOT[RACE] {OFF|ON|TRACE[ONLY]}
[EXP[LAIN]] [STAT[ISTICS]]
BLO[CKTERMINATOR] {.|c|ON|OFF}
CMDS[EP] {;|c|OFF|ON}
COLSEP {_|text}
CON[CAT] {.|c|ON|OFF}
COPYC[OMMIT] {0|n}
COPYTYPECHECK {ON|OFF}
DEF[INE] {&|c|ON|OFF}
DESCRIBE [DEPTH {1|n|ALL}]
[LINENUM {OFF|ON}] [INDENT {OFF|ON}]
ECHO {OFF|ON}
EDITF[ILE] file name[.ext]
EMB[EDDED] {OFF|ON}
ERRORL[OGGING] {ON|OFF}
[TABLE [schema.]tablename]
[TRUNCATE] [IDENTIFIER identifier]

ESC[APE] {\|c|OFF|ON}
ESCCHAR {@|?|%|$|OFF}
EXITC[OMMIT] {ON|OFF}
FEED[BACK] {6|n|ON|OFF}

NEWP[AGE] {1|n|NONE}

NULL text
NUMF[ORMAT] format
NUM[WIDTH] {10|n}
PAGES[IZE] {14|n}

PAU[SE] {OFF|ON|text}
RECSEP {WR[APPED]|EA[CH]|OFF}
RECSEPCHAR { |c}
SERVEROUT[PUT] {ON|OFF}

[SIZE {n | UNLIMITED}]

[FOR[MAT] {WRA[PPED] |

WOR[D_WRAPPED] |

TRU[NCATED]}]

SHIFT[INOUT] {VIS[IBLE] |
INV[ISIBLE]}

SHOW[MODE] {OFF|ON}

SOLBL[ANKLINES] {OFF|ON}
SOLC[ASE] {MIX[ED] |

LO[WER] | UP[PER]}
SOLCO[NTINUE] {> | text}
SOLN[UMBER] {ON|OFF}
SQOLPLUSCOMPAT[IBILITY]

{x.y[.2]}

SOLPRE[FIX] {#|c}
SOLP[ROMPT] {SOL>|text}
SOLT[ERMINATOR] {;|c|ON|OFF}
SUF[FIX] {SOL|text}

FLAGGER {OFF |ENTRY|INTERMED[IATE]|FULL} TAB {ON|OFF}

FLU[SH] {ON|OFF}
HEA[DING] {ON|OFF}
HEADS[EP] {||c|ON|OFF}
INSTANCE [instance path|LOCAL]
LIN[ESIZE] {80|n}
LOBOF[FSET] {1|n}
LOGSOURCE [pathname]
LONG {80|n}
LONGC[HUNKSIZE] {80|n}
MARK[UP] HTML [OFF|ON]
[HEAD text] [BODY text] [TABLE text]
[ENTMAP {ON|OFF}]
[SPOOL {OFF|ON}]
[PRE[FORMAT] {OFF|ON}]
SQL>

TERM[OUT] {ON|OFF}
TI[ME] {OFF|ON}
TIMI[NG] {OFF|ON}
TRIM[OUT] {ON|OFF}
TRIMS[POOL] {OFF|ON}
UND[ERLINE] {-|c|ON|OFF}
VER[IFY] {ON|OFF}
WRA[P] {ON|OFF}
XQUERY {BASEURI text|
ORDERING{UNORDERED |
ORDERED | DEFAULT} |
NODE {BYVALUE | BYREFERENCE |
DEFAULT}|
CONTEXT text}
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Given the number of commands available, you can easily customize your environment to best suit
you. One thing to keep in mind is that the set commands aren’t retained by SQL*Plus when you
exit/close the tool. Instead of typing in each of the set commands you want to apply each time you use
SQL*Plus, you can create a file named login.sql. There are actually two files which SQL*Plus reads by
default each time you start it. The first is glogin.sql and it can be found in the directory
$ORACLE_HOME/sqlplus/admin. If this file is found, it is read and the statements it contains are executed.
This will allow you to store the SQL*Plus commands and SQL statements that customize your
experience across SQL*Plus sessions.

After reading glogin.sql, SQL*Plus looks for the login.sql file. This file must exist in either the
directory from which SQL*Plus was started or in a directory included in the path the environment
variable SQLPATH points to. Any commands in login.sql will take precedence over those in
glogin.sql. Since 10g, Oracle reads both glogin.sql and login.sql each time you either start SQL*Plus
or execute the connect command from within SQL*Plus. Prior to 10g, the login.sql script was only
executed when SQL*Plus started. The contents of a common login.sql file are shown in Listing 1-7.

Listing 1-7. A Common login.sql File

SET LINES 3000

Sets width of display line (default 80 characters)
SET PAGES 1000

Sets number of lines per page (default 14 lines)

SET TIMING ON

Sets display of elapsed time (default OFF)

SET NULL <null>

Sets display of nulls to show <null> (default empty)
SET SQLPROMPT '& user@®_connect_identifier> '

Sets the prompt to show connected user and instance

Note the use of the variables _user and _connect_identifier in the SET SQLPROMPT command.
These are two examples of predefined variables. You may use any of the following predefined
variables in your login.sql file or in any other script file you may create:

e _connect_identifier

e _date

» _editor (This variable specifies the editor which is started when you use the edit command.)
e _o_version

e _o_release

* _privilege

e _sqlplus_release

¢ _user

Executing Commands

There are two types of commands that can be executed within SQL*Plus: SQL statements and SQL*Plus
commands. The SQL*Plus commands shown in Listing 1-5 and 1-6 are specific to SQL*Plus and can be
used for customizing the environment and executing commands that are specific to SQL*Plus, like
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DESCRIBE and CONNECT. Executing a SQL*Plus command requires only that you type the command at the
prompt and hit Enter. The command is automatically executed. On the other hand, in order to execute
SQL statements, you must use a special character to indicate you wish to execute the entered command.
Youmay use either a semi-colon (;) or a forward slash (/). A semi-colon may be placed directly at the
end of the typed command or on a following blank line. The forward slash must be placed on a blank
line in order to be recognized. Listing 1-8 shows how these two execution characters are used.

Listing 1-8. Execution Character Usage

SOL>select empno, deptno from scott.emp where ename = 'SMITH' ;
EMPNO DEPTNO
7369 20

SOL>select empno, deptno from scott.emp where ename = 'SMITH'

EMPNO DEPTNO
7369 20
SOL>select empno, deptno from scott.emp where ename = 'SMITH'
2/
EMPNO DEPTNO

7369 20
SOL>select empno, deptno from scott.emp where ename = 'SMITH'
2
SQL>/
EMPNO DEPTNO
7369 20
SQL>select empno, deptno from scott.emp where ename = 'SMITH'/
2
SoL>1
1* select empno, deptno from scott.emp where ename = 'SMITH'/
SOL>/

select empno, deptno from scott.emp where ename = 'SMITH'/
*

ERROR at line 1:
ORA-00936: missing expression

Notice the fifth example that puts the / at the end of the statement. The cursor moves to a new line
instead of executing the command immediately. Then, if you press Enter again, the statement is
entered into the SQL*Plus buffer but not executed. In order to view the contents of the SQL*Plus buffer,
the 1ist command is used (abbreviated to only 1). If you then attempt to execute the statement in the
buffer using /, which is how the / command is intended to be used, you get an error. That’s because you
had typed in the / on the end of the SQL statement line originally. The / is not a valid SQL command
and thus causes an error when the statement attempts to execute.
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Another way to execute commands is to place them in a file. You can produce these files with the
text editor of your choice outside of SQL*Plus or you may invoke an editor directly from SQL*Plus using
the EDIT command. The EDIT command will either open a named file or create a file if it doesn’t exist.
The file must be in the default directory or you must specify the full path. To set the editor to one of
your choice, you simply set the predefined _editor variable using the following command: define
_editor="/<full path>/myeditor.exe’. Files with the extension of .sql will execute without having to
include the extension and can be ran using either the @ or START command. Listing 1-9 shows the use of
both commands.

Listing 1-9. Executing .sql Script Files

SOL> @list_depts
DEPTNO DNAME Loc

10 ACCOUNTING NEW YORK

20 RESEARCH DALLAS
30 SALES CHICAGO
40 OPERATIONS BOSTON

SQL>

SOL> start list_depts

DEPTNO DNAME Loc
10 ACCOUNTING NEW YORK
20 RESEARCH DALLAS
30 SALES CHICAGO
40 OPERATIONS BOSTON

SQL>

SoL>1

1* select * from scott.dept
SQL>

SQL*Plus has many features and options—way too many to cover here. For what we’ll need in this
book, this brief overview should suffice. However, the Oracle documentation provides guides for
SQL*Plus usage and there are numerous books, including Beginning Oracle SQL, that go into more
depth if you're interested.

The Five Core SQL Statements

The SQL language contains many different statements. In your professional career you may end up
using just a small percentage of what is available to you. Butisn’t that the case with almost any
product you use? Ionce heard a statistic quoted stating that most people use 20 percent or less of the
functionality available in the software products or programming languages they regularly use. I don’t
know if that’s actually true or not, but in my experience, it seems fairly accurate. I have found the same
basic SQL statement formats in use within most applications for almost 20 years. Very few people ever
use everything SQL has to offer—and often improperly implement those they do use frequently.
Obviously, we will not be able to cover all the statements and their options found in the SQL language.
This book is intended to provide you deeper insight into the most commonly used statements and help
you learn to apply them more effectively.
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In this book, we will examine five of the most frequently used SQL statements. These statements
are SELECT, INSERT, UPDATE, DELETE, and MERGE. Although we’ll address each of these core statements in
some fashion, the focus will be primarily on the SELECT statement. Developing a good command of
these five statements will provide a strong foundation for your day-to-day work with the SQL
language.

The SELECT Statement

The SELECT statement is used to retrieve data from one or more tables or other database objects. You
should already be familiar with the basics of the SELECT statement so instead of reviewing the
statement from that beginner point of view, I wanted to review how a SELECT statement processes
logically. You should have already learned the basic clauses that form a common SELECT statement, but
in order to build the foundation mindset you'll need to write well-formed and efficient SQL
consistently, you need to understand how SQL processes.

How a query statement is processed logically may be quite different from its actual physical
processing. The Oracle cost-based optimizer (CBO) is responsible for generating the actual execution
plan for a query and we will cover what the optimizer does, how it does it, and why in the chapters
ahead. For now, note that the optimizer will determine how to access tables and in which order to
process them, and how to join multiple tables and apply filters. The logical order of query processing
occurs in a very specific order. However, the steps the optimizer chooses for the physical execution
plan can end up actually processing the query in a very different order. Listing 1-10 shows a query
stub containing the main clauses of a SELECT statement with step numbers assigned to each clause in
the order it is logically processed.

Listing 1-10. Logical Query Processing Order

5 SELECT <column list>

FROM <source object list>
1.1 FROM <left source object> <join type>

JOIN <right source object> ON <on predicates>

2 WHERE <where predicates>
3 GROUP BY <group by expression(s)>
4 HAVING <having predicates>
6 ORDER BY <order by list>

You should notice right away that SQL differs from other programming languages in that the first
written statement (the SELECT) is not the first line of code that is processed; the FROM clause is processed
first. Note that I have shown two different FROM clauses in this listing. The one marked as 1.1 is
provided to show the difference when ANSI syntax is used. It may be helpful to imagine that each step
in the processing order creates a temporary dataset. As each step is processed, the dataset is
manipulated until a final result is formulated. It is this final result set of data that the query returns to
the caller.

In order to walk through each part of the SELECT statement in more detail, you'll use the query in
Listing 1-11 that returns a result set containing a list of female customers that have placed more than
four orders.
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Listing 1-11. Female Customers Who Have Placed More Than Four Orders

SOL> select c.customer_id, count(o.order_id) as orders_ct
2 from oe.customers c

join oe.orders o

on c.customer_id = o.customer_id

where c.gender = 'F'

group by c.customer_id

having count(o.order_id) > 4

order by orders_ct, c.customer_id
9 /

CUSTOMER_ID ORDERS_CT

oo ~N oYU B~ W

The FROM Clause

The FROM clause lists the source objects from which data is selected. This clause can contain tables,
views, materialized views, partitions or subpartitions, or may specify a subquery that identifies objects.
If multiple source objects are used, this logical processing phase also applies each join type and ON
predicates (shown as step 1.1). You'll cover join types in more detail later but note that as joins are
processed, they occur in the following order:

1. Cross join, also called a Cartesian product
2.Inner join
3. Outer join

In the example query in Listing 1-11, the FROM clause lists two tables: customers and orders. They
are joined on the customer_id column. So, when this information is processed, the initial dataset that
will be produced by the FROM clause will include rows where the customer_id matches in both tables.
The result set will contain 105 rows at this point. To verify this is true, simply execute only the first
four lines of the example query as shown in Listing 1-12.

Listing 1-12. Partial Query Execution Through the FROM Clause Only

SOL> select c.customer_id cust_id, o.order_id ord_id, c.gender
2 from oe.customers c
3 join oe.orders o
4 on c.customer_id = o.customer_id;

CUST ID ORD_ID G CUST ID ORD_ID G CUST ID ORD_ID G

147 2450 F 101 2430 M 109 2394 M
147 2425 F 101 2413 M 116 2453 M
147 2385 F 101 2447 M 116 2428 M
147 2366 F 101 2458 M 116 2369 M
147 2396 F 102 2431 M 116 2436 M
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