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About This Book

Audience

How to use this book

Transact-SQL User’s Guide

This manual, the Transact-SQL User’s Guide, documents Transact-
SQL®, an enhanced version of the SQL relational database language. The
Transact-SQL User's Guideisintended for both beginners and those who
have experience with other implementations of SQL.

Users of the Sybase® Adaptive Server™ Enterprise database
management systems who are unfamiliar with SQL can consider this
guide as atextbook and start at the beginning. Novice SQL users should
concentrate on the first part of this book. The second part describes
advanced topics.

This manual is useful both as areview, for those acquainted with other
versions of SQL, and as a guide to Transact-SQL enhancements. SQL
experts should study the capabilities and features that Transact-SQL has
added to standard SQL, especially the material on stored procedures.

This book is a complete guide to Transact-SQL. It contains an
introductory chapter, which gives an overview of SQL. The remaining
chapters are divided into two subjects: Basic Concepts and Advanced
Topics.

Chapter 1, “SQL Building Blocks,” describes the naming conventions
used by SQL and the enhancements (al so known as extensions) added by
Transact-SQL. It also includes adescription of how to get started with
Transact-SQL using theisgl utility. Sybase recommendsthat all usersread
this chapter.

Chapters 2-9 introduce you to the basic functionality of SQL. Users new
to SQL should become familiar with the concepts described in these
chapters before moving on to Chapters 10-18. Experienced users of SQL
may want to skim through these chaptersto learn about the Transact-SQL
extensions introduced there and to review the material.

Chapters 1018 describe Transact-SQL in more detail. Most of the
Transact-SQL extensionsare described here. Usersfamiliar with SQL, but
not Transact-SQL, should concentrate on these chapters.
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The examples in this guide are based on the pubs2 and, where noted, pubs3
sampl e databases. For best use of the Transact-SQL User’s Guide, new users
should work through the examples. Ask your System Administrator how to get
aclean copy of pubs2 and pubs3. For acompl ete description of these databases,
see Appendix A, “The pubs2 Database,” and Appendix B, “The pubs3
Database.”

You can use Transact-SQL with the Adaptive Server standal one program isgl.
Theisgl program is autility program called directly from the operating system.

Related documents The Sybase® Adaptive Server® Enterprise documentation set consists of the
following:

e Therelease bulletin for your platform — contains last-minute information
that was too late to be included in the books.

A more recent version of the release bulletin may be available on the
World Wide Web. To check for critical product or document information
that was added after the release of the product CD, use the Sybase
Technical Library.

e Thelnstallation Guidefor your platform —describesinstal lation, upgrade,
and configuration procedures for all Adaptive Server and related Sybase
products.

e What's New in Adaptive Server Enterprise? — describes the new features
in Adaptive Server version 12.5.1, the system changes added to support
those features, and the changes that may affect your existing applications.

e ASE Replicator User’s Guide — describes how to use the ASE Replicator
feature of Adaptive Server to implement basic replication from a primary
server to one or more remote Adaptive Servers.

e Component Integration Services User’s Guide — explains how to use the
Adaptive Server Component Integration Services feature to connect
remote Sybase and non-Sybase databases.

e Configuring Adaptive Server Enterprise for your platform — provides
instructions for performing specific configuration tasks for Adaptive
Server.

e EJB Server User’s Guide — explains how to use EJB Server to deploy and
execute Enterprise JavaBeans in Adaptive Server.

«  Error Messages and Troubl eshooting Guide — explains how to resolve
frequently occurring error messages and describes solutions to system
problems frequently encountered by users.
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About This Book

Transact-SQL User’s Guide

Full-Text Search Specialty Data Sore User’s Guide —describes how to use
the Full-Text Search feature with Verity to search Adaptive Server
Enterprise data.

Glossary — defines technical terms used in the Adaptive Server
documentation.

Historical Server User’s Guide—describes how to use Historical Server to
obtain performance information for SQL Server® and Adaptive Server.

Javain Adaptive Server Enterprise—describes how toinstall and use Java
classes as data types, functions, and stored procedures in the Adaptive
Server database.

Job Scheduler User’s Guide — providesinstructions on how to install and
configure, and create and schedule jobs on alocal or remote Adaptive
Server using the command line or agraphical user interface (GUI).

Monitor Client Library Programmer’s Guide — describes how to write
Monitor Client Library applications that access Adaptive Server
performance data.

Monitor Server User’s Guide — describes how to use Monitor Server to
obtain performance statistics from SQL Server and Adaptive Server.

Performance and Tuning Guide —is a series of four books that explains
how to tune Adaptive Server for maximum performance:

e Basics—the basics for understanding and investigating performance
questions in Adaptive Server.

e Locking —describes how the various |ocking schemas can be used for
improving performance in Adaptive Server.

e Optimizer and Abstract Plans — describes how the optimizer
processes queries and how abstract plans can be used to change some
of the optimizer plans.

e Monitoring and Analyzing — explains how statistics are obtained and
used for monitoring and optimizing performance.

Quick Reference Guide — provides a comprehensive listing of the names
and syntax for commands, functions, system procedures, extended system
procedures, datatypes, and utilities in a pocket-sized book.

Reference Manual —is a series of four books that contains the following
detailed Transact-SQL® information:
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e Building Blocks — Transact-SQL datatypes, functions, global
variables, expressions, identifiers and wildcards, and reserved words.

e Commands — Transact-SQL commands.

e Procedures — Transact-SQL system procedures, catalog stored
procedures, system extended stored procedures, and dbcc stored
procedures.

e Tables— Transact-SQL system tables and dbcc tables.

e System Administration Guide — provides in-depth information about
administering servers and databases. This manual includes instructions
and guidelines for managing physical resources, security, user and system
databases, and specifying character conversion, international language,
and sort order settings.

e System Tables Diagram — illustrates system tables and their entity
relationships in a poster format. Available only in print version.

e Transact-SQL User’s Guide — documents Transact-SQL, Sybase's
enhanced version of the relational database language. This manual serves
as a textbook for beginning users of the database management system.
This manual also contains descriptions of the pubs2 and pubs3 sample
databases.

e Using Adaptive Server Distributed Transaction Management Features —
explains how to configure, use, and troubleshoot Adaptive Server DTM
features in distributed transaction processing environments.

e Using Sybase Failover in a High Availability System— provides
instructions for using Sybase’s Failover to configure an Adaptive Server
as a companion server in ahigh availability system.

«  Utility Guide — documents the Adaptive Server utility programs, such as
isgl and bep, which are executed at the operating system level.

e Wb Services User’s Guide — explains how to configure, use, and
troubleshoot Web Services for Adaptive Server.

e XAlnterface Integration Guide for CICS Encina, and TUXEDO —
providesinstructions for using the Sybase DTM XA interface with
X/Open XA transaction managers.

e XML Servicesin Adaptive Server Enterprise— describesthe Sybase native
XML processor and the Sybase Java-based XML support, introduces
XML in the database, and documents the query and mapping functions
that comprise XML Services.
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About This Book

Other sources of Use the Sybase Getting Started CD, the Sybase Technical Library CD and the
information Technical Library Product Manuals Web site to learn more about your product:

The Getting Started CD contains release bulletins and installation guides
in PDF format, and may also contain other documents or updated
information not included on the Technical Library CD. It isincluded with
your software. To read or print documents on the Getting Started CD you
need Adobe Acrobat Reader (downloadable at no charge from the Adobe
Web site, using a link provided on the CD).

The Technical Library CD contains product manuals and isincluded with
your software. The DynaText reader (included on the Technical Library
CD) allows you to access technical information about your product in an
easy-to-use format.

Refer to the Technical Library Installation Guide in your documentation
package for instructions on installing and starting the Technical Library.

The Technical Library Product Manuals Web site isan HTML version of
the Technical Library CD that you can access using a standard Web
browser. In addition to product manuals, you will find linksto
EBFs/Updates, Technical Documents, Case Management, Solved Cases,
newsgroups, and the Sybase Developer Network.

To access the Technical Library Product Manuals Web site, go to Product
Manuals at http://www.sybase.com/support/manuals/.

Sybasecertifications Technical documentation at the Sybase Web site is updated frequently.

on the Web

O Finding the latest information on product certifications

1

a b W DN

Point your Web browser to Technical Documents at
http://www.sybase.com/support/techdocs/.

Select Products from the navigation bar on the left.

Select a product name from the product list and click Go.

Select the Certification Report filter, specify atime frame, and click Go.
Click a Certification Report title to display the report.

0 Creating a personalized view of the Sybase Web site (including support
pages)
Set up aMySybase profile. MySybaseisafree service that allowsyouto create
apersonalized view of Sybase Web pages.

Transact-SQL User’s Guide
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Sybase EBFs and
software updates

Conventions

1 Point your Web browser to Technical Documents at
http://lwww.sybase.com/support/techdocs/.

2 Click MySybase and create a MySybase profile.

Finding the latest information on EBFs and software updates
1 Point your Web browser to the Sybase Support Page at
http://lwww.sybase.com/support.

2 Select EBFs/Updates. Enter user name and password information, if
prompted (for existing Web accounts) or create a new account (afree
service).

Select a product.
4  Specify atime frame and click Go.

Click the Info icon to display the EBF/Update report, or click the product
description to download the software.

The following sections describe conventions used in this manual.

SQL isafree-formlanguage. There are no rules about the number of wordsyou
can put on aline or where you must break aline. However, for readability, all
exampl es and most syntax statementsin this manual are formatted so that each
clause of astatement beginson anew line. Clausesthat have morethan one part
extend to additional lines, which are indented. Complex commands are
formatted using modified Backus Naur Form (BNF) notation.

Table 1 showsthe conventionsfor syntax statementsthat appear in thismanual:

Table 1: Font and syntax conventions for this manual

Element

Example

Command names,procedure names, utility names, and  select
other keywords display in sans serif font. sp_configure

Database names and datatypes are in sans serif font.  master database

Book names, file names, variables, and pathnamesare  System Administration Guide

initalics. sql.ini file
column_name
$SYBASE/ASE directory
Variables—or words that stand for valuesthat you fill sel ect col um_nane
in—when they are part of aquery or statement, arein from tabl e_nane
italicsin Courier font. where search_conditions
Type parentheses as part of the command. conput e row_aggregate (col um_nane)
XXiv Adaptive Server Enterprise
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Element

Example

Double colon, equals sign indicates that the syntax is
written in BNF notation. Do not type this symbol.
Indicates “is defined as”.

Curly braces mean that you must choose at least one
of the enclosed options. Do not type the braces.

{cash | check | credit}

Brackets mean that to choose one or more of the
enclosed optionsisoptional. Do not type the brackets.

[cash | check | credit]

The comma means you may choose as many of the
options shown as you want. Separate your choices
with commas as part of the command.

cash, check, credit

The pipeor vertical bar(|) meansyou may select only
one of the options shown.

cash | check | credit

Aneéllipsis(...) meansthat you can repeat the last unit
as many timesasyou like.

buy thing = price [cash | check | credit]

[, thing = price [cash | check |

credit]]...
Youmust buy at least onething and giveitsprice. You may
choose amethod of payment: one of the items enclosed in
square brackets. You may also choose to buy additional
things: as many of them asyou like. For each thing you
buy, give its name, its price, and (optionally) a method of
payment.

e Syntax statements (displaying the syntax and all options for a command)

appear asfollows:

sp_dropdevice [device_name]

For a command with more options:

select column_name
from table_name
where search_conditions

In syntax statements, keywords (commands) are in normal font and
identifiers are in lowercase. Italic font shows user-supplied words.

«  Examples showing the use of Transact-SQL commands are printed like

this:

sel ect

* from publishers

«  Examples of output from the computer appear as follows:

pub_id pub_nane
0736 New Age Books
0877 Bi nnet & Hardl ey

Transact-SQL User’s Guide
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(3 rows affected)

In this manual, most of the examples arein lowercase. However, you can
disregard case when typing Transact-SQL keywords. For example, SELECT,
Select, and select are the same.

Adaptive Server’s sengitivity to the case of database objects, such astable
names, depends on the sort order installed on Adaptive Server. You can change
case sensitivity for single-byte character sets by reconfiguring the Adaptive
Server sort order. For more information, see the System Administration Guide.

If you need help Each Sybase installation that has purchased a support contract has one or more
designated people who are authorized to contact Sybase Technical Support. If
you cannot resolve a problem using the manual s or online help, please have the
designated person contact Sybase Technical Support or the Sybase subsidiary
inyour area
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This chapter discusses:

Topic Page
SQL in Adaptive Server 1
Naming conventions 6
Expressionsin Adaptive Server 13
Transact-SQL extensions 20
Compliance to ANSI standards 26
Adaptive Server login accounts 31
How to use Transact-SQL with theisql utility 35
Using the pubs2 and pubs3 sample databases 37

SQL in Adaptive Server

SQL (Structured Query Language) is a high-level language used in
relational database systems. Originally developed by IBM’s San Jose
Research Laboratory in the late 1970s, SQL has been adopted by, and
adapted for, many relational database management systems. It has been

approved as the official relational query language standard by the

American National Standards Institute (ANSI) and the International

Organization for Standardization (1SO).

Transact-SQL, Sybase’s extension of SQL, iscompatible with IBM SQL

and most other commercia implementations of SQL. It provides

important extra capabilities and functions, such as summary calculations,
stored procedures (predefined SQL statements), and error handling.
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SQL includes commands not only for querying (retrieving datafrom) a
database, but also for creating new databases and database obj ects, adding
new data, modifying existing data, and other functions.

Note If Javaisenabled on your Adaptive Server, you can install and use Java
classes in the database. You can invoke Java operations and store Java classes
using standard Transact-SQL commands. Refer to Java in Adaptive Server
Enterprise for a complete description of this feature.

Queries, data modification, and commands

In SQL, aquery requests data using the select command. For example, this
query asksfor alisting of authors who live in the state of California:

sel ect au_l nane, city, state
from authors
where state = "CA"

Data modification refersto the addition, deletion, or change of data using the
insert, delete, or update commands. For example:

insert into authors (au_l nanme, au_fnane, au_id)
values ("Smth", "Gabriella", "999-03-2346")

Other SQL commands, such as dropping tables or adding users, perform
administrative operations. For example:

drop table authors

Each command or SQL statement begins with a keyword, such asinsert, that
names the basi c operation performed. Many SQL commands also have one or
more keyword phrases, or clauses, that tailor the command to meet a
particular need. When you run aquery, Transact-SQL displaystheresults. If no
data meets the criteria specified in the query, the user gets a message to that
effect. Data modification statements and administrative statements do not
retrieve data, and therefore, do not display results. Transact-SQL provides a
message to let the user know whether the data modification or other command
has been performed.

Adaptive Server Enterprise
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Tables, columns, and rows

In relational database management systems, users access and modify data
stored in tables. SQL is specifically designed for the relational model of
database management.

Each row, or record, in atable describes one occurrence of a piece of data—a
person, acompany, asale, or some other thing. Each column, or field, describes
one characteristic of the data—a person’s name or address, acompany’s name
or president, quantity of items sold.

A relational database is made up of a set of tables that can be related to each
other.

Figure 1-1: Multiple tables in a database

Datal:-aseh -

ablezs 1
Tabl -slﬂ

The relational operations

The basic query operationsin arelational system are selection (also called
restriction), projection, and join. These can all be combined in the SQL select
command.

A selection is asubset of the rowsin atable. You specify the limiting
conditionsin the select query. For example, you might want to look only at the
rows for all authorswho livein California.

sel ect *
from aut hors
where state = "CA"

A projection isasubset of the columnsin atable. For example, this query
displays only the name and city of all authors, omitting the street address, the
phone number, and other information.

sel ect au_fnane, au_lnane, city
from aut hors

Transact-SQL User’'s Guide 3
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Compiled objects

A join links the rowsin two or more tables by comparing the valuesin
specified fields. For example, suppose you have one table containing
information about authors, including the columns au_id (author identification
number) and au_Iname (author’s last name). A second table containstitle
information about books, including a column that gives the ID number of the
book’s author (au_id). You might join the authors table and the titles table,
testing for equality of the valuesin theau_id columns of each table. Whenever
thereisamatch, a new row—containing columns from both tables—is created
and displayed as part of the result of the join. Joins are often combined with
projections and selections so that only selected columns of selected matching
rows display.

sel ect *
from authors, publishers
where authors.city = publishers.city

Adaptive Server uses compiled objectsto contain vital information about each
database and to hel p you access and manipul ate data. A compiled object isany
object that requires entries in the sysprocedures table, including:

*  Check congtraints

+ Defaults

* Rules

e Stored procedures

e Extended stored procedures
e Triggers

* Views

Compiled objects are created from sour ce text, which are SQL statementsthat
describe and define the compiled object. When a compiled object is created,
Adaptive Server:

1 Parsesthe sourcetext, catching any syntactic errors, to generate a parsed
tree.

2 Normalizesthe parsed tree to create a normalized tree, which represents
the user statementsin a binary tree format. Thisisthe compiled object.

3 Storesthe compiled object in the sysprocedures table.

Adaptive Server Enterprise
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Saving source text

4  Storesthe source text in the syscomments table.

Note If you are upgrading from Adaptive Server version 11.5 or earlier,
and you have deleted source text from syscomments, you must restore the
deleted portions before you upgrade. To do so, follow the processin the
installation documentation for your platform.

In Adaptive Server version 11.5 and in SQL Server® versions prior to that

rel ease, the source text was saved in syscomments so it could be returned to a
user who executed sp_helptext. Because thiswasthe only purpose of saving the
text, usersoften deleted the source text from the syscomments tableto save disk
space and to remove confidential information from this public area. However,
you should not del ete the source text because this may cause a problem for
future upgrades of Adaptive Server. If you have removed the source text from
syscomments, use the procedures in this section to restore the source text.

Restoring source text

If a compiled object does not have matching source text in the syscomments
table, you can restore the source text to syscomments using any of the
following methods:

e Load the source text from a backup.
e Re-create the source text manually.
e Reingtall the application that created the compiled object.

Verifying and encrypting source text

Transact-SQL User’s Guide

Adaptive Server versions 11.5 and later allow you to verify the existence of
sourcetext, and encrypt the text if you choose. Use these commands when you
are working with source text:

e sp_checkresource —verifiesthat source text is present in syscomments for
each compiled object.

e sp_hidetext — encrypts the source text of a compiled object in the
syscomments table to prevent casual viewing.

e sp_helptext — displays the source text if it is present in syscomments, or
notifies you of missing source text.
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e dbcc checkcatalog — notifies you of missing source text.

Naming conventions

The characters recognized by Adaptive Server are limited in part by the
language of the installation and the default character set. Therefore, the
characters allowed in SQL statements and in the data contained in the server
vary from installation to installation and are determined in part by definitions
in the default character set.

SQL statements must follow precise syntactical and structural rules, and can
contain operators, constants, SQL keywords, special characters, and
identifiers. Identifiers are objects within the server, such as database names or
table names. Naming conventions vary for some parts of the SQL statement.
Operator, constants, SQL keywords, and Transact-SQL extensions must adhere
to stricter naming restrictions than identifiers, which themselves cannot
contain operators and special characters. However, the data contained within
the server can be named following more permissiverules. Figure 1-2illustrates
these relationships.

Figure 1-2: Naming conventions governing SQL statements

operatars
& =pecial
chataders

SAEL
idertifiers

SaL
language

data characters

The sectionsthat follow describethe sets of charactersthat can be used for each
part of a statement. The section on identifiers also describes naming
conventions for database objects.
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SQL data characters

The set of SQL data charactersisthelarger set from which both SQL language
characters and identifier characters are taken. Any character in Adaptive
Server'scharacter set, including both single-byte and multibyte characters, can
be used for data values.

SQL language characters

SQL keywords, Transact-SQL extensions, and special characters such asthe
comparison operators> and <, can be represented only by 7-bit ASCII values
A-Z, a—z, 0-9, and the following ASCII characters:

Table 1-1: ASCII characters used in SQL

; (semicolon) ( (open parenthesis) ) (close parenthesis)

,  (comma) : (colon) % (percent sign)

- (minussign) ?  (question mark) ' (single quote)
(double quote) + (plussign) _ (underscore)

*  (asterisk) | (dash) (space)

< (lessthan operator) > (greater than operator) = (equals operator)

& (ampersand) | (vertical bar) A (circumflex)

[ (left bracket) ] (right bracket) \  (backslash)

@ (atsign) ~ (tilde) I (exclamation point)

$ (dollar sign) # (number sign) . (period)

Identifiers

Conventions for naming database objects apply throughout Adaptive Server
software and documentation. Identifiers can be as many as 30 bytesin length,
whether or not multibyte characters are used. Thefirst character of anidentifier
must be declared as an al phabetic character in the character set definitionin use
on Adaptive Server.

The @ sign or _(underscore character) can also be used. The @ sign asthefirst
character of an identifier indicates alocal variable.

Temporary table names must either begin with # (the pound sign) if they are
created outside tempdb or be preceded by “tempdb.”. Table names for
temporary tables that exist outside tempdb should not exceed 13 bytesin
length, including the number sign, since Adaptive Server givesthem an
internal numeric suffix.

Transact-SQL User’s Guide 7
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After thefirst character, identifiers can include characters declared as
alphabetic, numeric, or the character $, #, @, _, ¥ (yen), or £ (pound sterling).
However, you cannot use two @@ symbols together at the beginning of a
named object, asin “ @@myobject.” This naming convention is reserved for
global variables, which are system-defined variables that Adaptive Server
updates on an ongoing basis.

The case sensitivity of Adaptive Server is set when the server isinstalled and
can be changed only by a System Administrator. To see the setting for your
Server, execute:

sp_hel psort

On aserver that isnot case-sensitive, theidentifiersMYOBJECT, myobject, and
MyObject (and all combinations of case) are considered identical. You can
create only one of these objects, but you can use any combination of caseto
refer to that object.

No embedded spaces are allowed in identifiers, and none of the SQL reserved
keywords can be used. The reserved words are listed in the Adaptive Server
Reference Manual.

You can use the function valid_name to determine if an identifier you have
created is acceptable to Adaptive Server. For example:

select valid_name (“string")

string is the identifier you want to check. If string is not valid as an identifier,
Adaptive Server returns a0 (zero). If string isavalid identifier, Adaptive
Server returns a number other than 0. Adaptive Server returnsa O if illegal
characters are used or if string is longer than 30 bytes.

Using multibyte character sets

In multibyte character sets, awider range of charactersis available for usein
identifiers. For example, on a server with the Japanese language installed, the
following types of characters can be used as thefirst character of an identifier:
Zenkaku or Hankaku Katakana, Hiragana, Kanji, Romaji, Cyrillic, Greek, or
ASCII.

Although Hankaku K atakana characters are legal in identifiers on Japanese
systems, they are not recommended for use in heterogeneous systems. These
characters cannot be converted between the EUC-JIS and Shift-JIS character
sets.

8 Adaptive Server Enterprise
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Delimited identifiers

The same istrue for some 8-hit European characters. For example, the
character “(E,” the OE ligature, is part of the Macintosh character set (code
point OXCE), but does not exist inthe SO 8859-1 (iso_1) character set. If “@&’
existsin databeing converted from the Macintosh to the SO 8859-1 character
set, it causes a conversion error.

If an object identifier contains a character that cannot be converted, the client
loses direct access to that object.

Delimited identifier s are object names enclosed in double quotes. Using
delimited identifiers allows you to avoid certain restrictions on object names.
You can use double quotes to delimit table, view, and column names; you
cannot use them for other database objects.

Delimited identifiers can be reserved words, can begin with non-al phabetic
characters, and can include characters that would not otherwise be allowed.
They cannot exceed 28 bytes. A pound sign (#) isillegal asafirst character of
any quoted identifier. (Thisrestriction appliesto Adaptive Server 11.5 and all
later versions.)

Before you create or reference a delimited identifier, you must execute:
set quoted_identifier on

This allows Adaptive Server to recognize delimited identifiers. Each timeyou
use the quoted identifier in a statement, you must enclose it in double quotes.
For example:

create table "lone"(col 1l char(3))
select * from"1lone"
create table "include spaces” (coll int)

Note Delimited identifiers cannot be used with bcp, may not be supported by
al front-end products, and can produce unexpected results when used with
system procedures.

Whilethe quoted_identifier option isturned on, do not use doubl e quotesaround
character or date strings; use single quotes instead. Delimiting these strings
with double quotes causes Adaptive Server to treat them as identifiers. For
example, to insert acharacter string into col1 of 1table, use:

insert "lone"(col1l) values ('abc’)

not:

Transact-SQL User’'s Guide 9
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Syntax that includes
quotes

insert "lone"(col1l) values ("abhc")

To insert asingle quote into a column, use two consecutive single quotation
marks. For example, to insert the characters “a'b” into col1, use:

insert "lone"(coll) values('a 'b")

When the quoted_identifier option is set to on, you do not need to use double
quotes around an identifier if the syntax of the statement requiresthat a quoted
string contain an identifier. For example:

create table 'lone' (cl int)
The quotes are included in the name of table'1one’:

sel ect object_id(' lone")

896003192

You can include an embedded double quote in a quoted identifier by doubling
the quote:

create tabl e "enbedded""quote"” (cl int)

However, there is no need to double the quote when the statement syntax
requires the object name to be expressed as a string:

sel ect object _id(' erbedded" quote')

Uniqueness and qualification conventions

10

The names of database objects do not have to be unique in a database.
However, column names and index names must be unique within atable, and
other object names must be unique for each owner within adatabase. Database
names must be unique in Adaptive Server.

If you try to create a column using a name that is not uniquein the table, or to
create another database object, such as atable, aview, or astored procedure,
with aname that you have already used in the same database, Adaptive Server
responds with an error message.

You can uniquely identify atable or column by adding other namesthat qualify
it. The database name, the owner’s name, and, for a column, the table name or
view name may be used to create a unique ID. Each of these qualifiersis
separated from the next by a period:

For example, if the user “sharon” owns the authors table in the pubs2 database,
the unique identifier of the city columniin that tableis:

pubs2. sharon. authors.city

Adaptive Server Enterprise
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The same naming syntax appliesto other database objects. You can refer to any
object in asimilar fashion;

pubs2.dbo.titl eview
dbo. post al coderul e

If the quoted_identifier option of the set command is on, you can use double
quotes around individual parts of a qualified object name. Use a separate pair
of quotes for each qualifier that requires quotes. For example, use:

dat abase. owner. "t abl e_nane". "col utm_nane"
rather than:
dat abase. owner. "t abl e_nane. col um_nane"

Thefull naming syntax isnot always allowed in create statements because you
cannot createaview, procedure, rule, default, or trigger in adatabase other than
the one you are currently in. The naming conventions are indicated in the
syntax as.

[[ dat abase. ] owner. ] obj ect _nan®e
or
[ owner . ] obj ect _nane

The default value for owner isthe current user, and the default value for
database is the current database. When you reference an object in any SQL
statement, other than acreate statement, without qualifying it with the database
name and owner name, Adaptive Server first looks at all the objects you own,
and then at the objects owned by the Database Owner. Aslong as Adaptive
Server is given enough information to identify an object, you need not type
every element of its name. You can omit intermediate el ements and indicate
their positions with periods:

dat abase. . t abl e_nane

In the example above, you must include the starting element if you are using
this syntax to create tables. If you omit the starting element, you would create
atable named ..mytable. The naming convention preventsyou from performing
certain actions on such atable, such as cursor updates.

When qualifying a column name and a table name in the same statement, use
the same naming abbreviationsfor each; they are evaluated as strings and must
match, or an error isreturned. Here are two exampleswith different entriesfor
the column name. The second exampl e does not run because the syntax for the
column name does not match the syntax for the table name.

sel ect pubs2. dbo. publishers.city

from pubs2. dbo. publ i shers

Transact-SQL User’s Guide 11
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Bost on
Washi ngt on
Ber kel ey

sel ect pubs2.sa.publishers.city

from pubs2. . publishers

The col um prefix "pubs2.sa. publishers" does not match
a table nane or alias nane used in the query.

Identifying remote servers

You can execute stored procedures on a remote Adaptive Server. The results
from the stored procedure display on the terminal that callsthe procedure. The
syntax for identifying a remote server and the stored procedureis:

[ execute] server.[database].[owner]. procedure_nane

You can omit the execute keyword when the remote procedure call (RPC) isthe
first statement in a batch. If other SQL statements precede the RPC, you must
use execute or exec. You must give the server name and the stored procedure
name. If you omit the database name, Adaptive Server looks for
procedure_name in your default database. If you give the database name, you
must also give the procedure owner’s name, unless you own the procedure or
the procedure is owned by the Database Owner.

The following statements execute the stored procedure byroyalty in the pubs2
database located on the GATEWAY server:;

Statement Notes
GATEWAY. pubs?2. dbo. byroyal ty byroyalty is owned by the Database Owner.
GATEWAY. pubs2. . byroyal ty
GATEWAY. . . byroyal ty Useif pubs2 isthe default database.
declare @ar int Use when the statement is not the first statement in a
exec GATEWAY. .. byroyalty batch.

12
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See the System Administration Guide for information on setting up Adaptive

Server for remote access. A remote server name (GATEWAY in the previous
example) must match a server namein your local Adaptive Server’'sinterfaces
file. If the server namein interfacesis in uppercase letters, you must also use
uppercase lettersin the RPC.

Expressions in Adaptive Server

An expression is a combination of one or more constants, literals, functions,
column identifiers, and variables, separated by operators, that returnsasingle
value. Expressions can be of severa types, including arithmetic, relational,
logical (or Boolean), and character string. In some Transact-SQL clauses, a
subquery can be used in an expression. A case expression can be used in an
expression.

Use parentheses to group the elements in an expression. When “expression” is
given asavariablein a syntax statement, a simple expression is assumed.
“Logical expression” isspecified when only alogical expression isacceptable.

Arithmetic and character expressions
The general pattern for arithmetic and character expressionsis:

{constant | column_name | function | (subquery)
| (case_expression)}
[{arithmetic_operator | bitwise_operator |
string_operator | comparison_operator }
{constant | column_name | function | (subquery)
| case_expression}]...

Operator precedence

Operators have the following precedence levels, where 1 isthe highest level
and 6 is the lowest:

1 unary (single argument) - + ~
2 * %

3 binary (two argument) + - & |~
4

not

Transact-SQL User’'s Guide 13
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Arithmetic operators

Bitwise operators

14

5 and
6 or

When all operatorsin an expression are of the same level, the order of
execution is |eft to right. You can change the order of execution with
parentheses—the most deeply nested expression is handled first.

Adaptive Server uses these arithmetic operators:

Table 1-2: Arithmetic operators

Operator Meaning
+ Addition
- Subtraction
* Multiplication
/ Division
% Modulo (Transact-SQL extension)

You can use addition, subtraction, division, and multiplication on exact
numeric, approximate numeric, and money type columns.

Author comment: numeric added re CR 315018 4/17/03, rjoly

You cannot use the modulo operator on smallmoney, money, float, numeric, or
real columns. Modulo finds the integer remainder after adivision involving
two whole numbers. For example, 21% 11 = 10 because 21 divided by 11
equals 1 with aremainder of 10.

When you perform arithmetic operations on mixed datatypes (for example,
float and int) Adaptive Server follows specific rulesfor determining the type of
the result. See Chapter 7, “Using and Creating Datatypes,” for more
information.

The bitwise operators are a Transact-SQL extension for use with data of the
type integer. These operators convert each integer operand into its binary
representation and then eval uate the operands column by column. A value of 1
corresponds to true; avalue of 0 correspondsto false.

Adaptive Server Enterprise
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Table 1-3 and Table 1-4 summarize the resultsfor operandsof 0 and 1. If either
operand is NULL, the bitwise operator returns NULL:

Table 1-3: Truth tables for bitwise operations

& (and) 1 0
1 1 0
0 0 0
| (or) 1 0
1 1 1
0 1 0
A (exclusive or) 1 0
1 0 1
0 1 0
~ (not)
1 FALSE
0 0

The following examples use two tinyint arguments: A = 170
(10101010 in binary form) and B = 75 (01001011 in binary form).

Table 1-4: Examples of bitwise operations

Operation Binary form Result Explanation

(A & B) 10101010 10 Result column equals 1 if both A and B are 1.
01001011 Otherwise, result column equals 0.
00001010

(A |B) 10101010 235 Result column equals 1 if either A or B, or both, is 1.
01001011 Otherwise, result column equals 0.
11101011

(A"B) 10101010 225 Result column equals 1 if either A or B, but not both,
01001011 isl.
11100001

Transact-SQL User’s Guide
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Operation Binary form Result Explanation

(~A) 10101010 85 All 1s are changed to Os and all
------------ Osto 1s.
01010101

The String concatenation operator

The string operator + can concatenate two or more character or binary
expressions. For example:

Sel ect Nane = (au_lname + ", " + au_fnane)
from aut hors

Displays author names under the column heading “Name” in last-name,
first-name order, with acommaafter the last name; for example, “Bennett,
Abraham.”

sel ect "abc" + "" + "def"

Returns the string “abc def”. The empty string isinterpreted asasingle
spacein al char, varchar, nchar, nvarchar, and text concatenation, and in
varchar insert and assignment statements.

When concatenating non-character, non-binary expressions, use convert:

sel ect "The date is " +
convert (varchar(12), getdate())

The comparison operators
Adaptive Server uses these comparison operators:
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Table 1-5: Comparison operators

Operator

Meaning

Equal to

Greater than

Less than

Greater than or equal to

Less than or equal to

Not equal to

Not equal to (Transact-SQL extension)

Not greater than (Transact-SQL extension)

Not less than (Transact-SQL extension)

In comparing character data, < means closer to the beginning of the server’s
sort order and > means closer to the end of the sort order. Uppercase and
lowercase letters are equal in a sort order that is not case sensitive. Use
sp_helpsort to see the sort order for your Adaptive Server. Trailing blanks are
ignored for comparison purposes.

In comparing dates, < means earlier than and > means later than.

Put single or double quotes around all character and date and time data used
with a comparison operator:

= "Bennet"

> "My 22 1947"

Nonstandard operators

The following operators are Transact-SQL extensions:

Transact-SQL User’s Guide

Modulo operator: %

Negative comparison operators: !>, I<, I=

Bitwise operators: ~, », |, &

Join operators: *= and =*
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Comparing character expressions

Adaptive Server treats character constant expressions as varchar. If they are
compared with non-varchar variables or column data, the datatype precedence
rules are used in the comparison (that is, the datatype with lower precedenceis
converted to the datatype with higher precedence). If implicit datatype
conversion is not supported, you must use the convert function. See the
Reference Manual for more information on supported and unsupported
conversions.

Comparison of achar expression to a varchar expression follows the datatype
precedencerule; the“lower” datatypeisconverted tothe®higher” datatype. All
varchar expressionsare converted to char (that is, trailing blanks are appended)
for the comparison.

Using the empty string

The empty string (“”) or (*’) isinterpreted as a single blank in insert or
assignment statements on varchar data. When varchar, char, nchar, or nvarchar
datais concatenated, the empty string is interpreted as a single space. For
example, thisis stored as “ abc def”:

"abc” + "" + "def”

The empty string is never evaluated as NULL.

Including quotation marks in character expressions

18

There are two ways to specify literal quotes within achar or varchar entry. The
first method isto use an additional quote with aquote of the sametype. Thisis
called “escaping” the quote. For example, if you begin acharacter entry with a
single quote, but you want to include asingle quote as part of the entry, usetwo
single quotes:

"l don’t understand.’

Here is an example containing internal double and single quotes. The single
guote does not have to be escaped, but the double quote does:

"He said, ""It’s not really confusing."""

The second method isto enclose aquotein the oppositekind of quotation mark.
In other words, surround an entry containing a double quote with single quotes
(or vice versa). Here are some examples:

'CGeorge said, "There nust be a better way."’
"Isn’t there a better way?"
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" CGeorge asked, "lIsn”"t there a better way?"’

To continue a character string that would go off the end of one line on your
screen, enter a backslash (\) before going to the following line.

Note If the quoted_identifier option is set to on, do not use double quotes
around character or date data. You must use single quotes, or Adaptive Server
treats the data as an identifier. For more information about quoted identifiers,
see “Delimited identifiers” on page 9.

Relational and logical expressions

A logical expression or relational expression returns TRUE, FALSE, or
UNKNOWN. The general patterns are:

expression comparison_operator [any | all] expression
expression [not] in expression

[not] exists expression

expression [not] between expression and expression

expression [not] like “match_string" [escape "escape_character"]
not expression like "match_string" [escape "escape_character"]
expression is [not] null

not logical_expression

logical_expression {and | or} logical_expression

Using any, all, and in

any is used with <, >, or = and a subquery. It returns results when any value
retrieved in the subguery matchesthe value in the where or having clause of the
outer statement. all is used with < or > and a subquery. It returns results when
all valuesretrieved in the subquery arelessthan (<) or greater than (>) thevalue
in the where or having clause of the outer statement. See Chapter 4,
“Subqueries. Using Queries Within Other Queries,” for more information.

in returns results when any value returned by the second expression matches
the valuein the first expression. The second expression must be a subquery or
alist of values enclosed in parentheses. in is equivalent to = any.
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Connecting expressions with and and or

Transact-SQL

20

and connects two expressions and returns results when both are true. or
connects two or more conditions and returns results when either of the
conditionsistrue.

When more than one logical operator isused in a statement, and is evaluated
before or. Use parentheses to change the order of execution.

Table 1-6 shows the results of logical operations, including those that involve
null values:

Table 1-6: Truth tables for logical expressions

and TRUE FALSE NULL

TRUE TRUE FALSE UNKNOWN
FALSE FALSE FALSE FALSE
NULL UNKNOWN FALSE UNKNOWN
or TRUE FALSE NULL

TRUE TRUE TRUE TRUE
FALSE TRUE FALSE UNKNOWN
NULL TRUE UNKNOWN UNKNOWN
not

TRUE FALSE

FALSE TRUE

NULL UNKNOWN

Theresult UNKNOWN indicatesthat one or more of the expressions evaluates
to NULL, and that the result of the operation cannot be determined to be either
TRUE or FALSE.

extensions

Transact-SQL enhances the power of SQL and minimizes the occasions on
which users must resort to a programming language to accomplish a desired
task. Transact-SQL's capabilities go beyond the | SO standards and the many
commercial versions of SQL.
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Most of the Transact-SQL enhancements (known as extensions) are
summarized here. The Transact-SQL extensions for each command are in the
Reference Manual.

The compute clause

The Transact-SQL compute clause extension is used with the row aggregate
functions sum, max, min, avg, and count to cal culate summary values. Queries
that include a compute clause display results with both detail and summary
rows. These reports resemble those produced by almost any Database
Management System (DBMS) with areport generator. compute displays
summary values as additional rows in the results, instead of as new columns.
The compute clauseis covered in Chapter 3, “Using Aggregates, Grouping,
and Sorting.”

Control-of-flow language

Transact-SQL provides control-of-flow language that can be used as part of
any SQL statement or batch. These constructs are available: begin...end, break,
continue, declare, goto label, if...else, print, raiserror, return, waitfor, and while.
Local variables can be defined with declare and assigned values. A number of
predefined global variables are supplied by the system.

Transact-SQL also supports case expressions, which include the keywords
case, when, then, coalesce, and nullif. case expressions replacethe if statements
of standard SQL . case expressions are allowed anywhere avalue expressionis
used.

Stored procedures

One of the most important Transact-SQL extensions is the ability to create
stored procedures. A stored procedureisacollection of SQL statements and
optional control-of-flow statements stored under a name. The creator of a
stored procedure can also define parameters to be supplied when the stored
procedure is executed.
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The ability to write your own stored procedures greatly enhances the power,
efficiency, and flexibility of the SQL database language. Since the execution
plan is saved after stored procedures are run, stored procedures can
subsequently run much faster than standal one statements.

Adaptive Server-supplied stored procedures, called system procedures, aidin
Adaptive Server system administration. Chapter 15, “Using Stored
Procedures,” discusses system procedures and explains how to create stored
procedures. System procedures are discussed in detail in the Reference
Manual.

Users can execute stored procedures on remote servers. All Transact-SQL
extensions support return values from stored procedures, user-defined return
status from stored procedures, and the ability to pass parameters from a
procedureto its caller.

Extended stored procedures
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An extended stored procedure (ESP) hasthe interface of astored procedure,
but instead of containing SQL statements and control-of-flow statements, it
executes procedural language code that has been compiled into adynamic link
library (DLL).

The procedural language in which an ESP function is written can be any
language capable of calling C language functions and manipulating C
datatypes.

ESPsallow Adaptive Server to perform atask outside the RDBM S in response
to an event occurring within the database. For example, you could use an ESP
to send an e-mail notification or network-wide broadcast in response to an
event occurring within the Relational Database M anagement System
(RDBMS).

There are some Adaptive Server-supplied ESPs, called system extended
stored procedures. One of these, xp_cmdshell, allows you to execute an
operating system command from within Adaptive Server. Chapter 16, “Using
Extended Stored Procedures,” describes ESPs. The Reference Manual
includes detailed information about system ESPs.

ESPs are implemented by an Open Server™ application called XP Server™,
which runs on the same machine as Adaptive Server. Remote execution of a
stored procedure is called aremote procedure call (RPC). Adaptive Server and
XP Server communicate through RPCs. XP Server isautomatically installed
with Adaptive Server.
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Triggers

A trigger isastored procedure that instructs the system to take one or more
actions when a specific change is attempted. By preventing incorrect,
unauthorized, or inconsistent changes to data, triggers help maintain the
integrity of a database.

Triggers can also protect referential integrity—enforcing rules about the
relationships among datain different tables. Triggersgo into effect when auser
attempts to modify data with an insert, delete, or update command.

Triggers can nest to adepth of 16 levels, and can call local or remote stored
procedures or other triggers.

Defaults and rules

Transact-SQL provides keywords for maintaining entity integrity (ensuring
that avalue is supplied for every column requiring one) and domain integrity
(ensuring that each valuein acolumn belongsto the set of legal valuesfor that
column). Defaults and rules define integrity constraints that come into play
during data entry and modification.

A default isavalue linked to a particular column or datatype, and inserted by
the system if no valueis provided during data entry. Rules are user-defined
integrity constraints linked to a particular column or datatype, and enforced at
data entry time. Rules and defaults are discussed in Chapter 13, “ Defining
Defaults and Rules for Data.”

Error handling and set options

A number of error handling techniques are available to the Transact-SQL
programmer, including the ability to capture return status from stored
procedures, define customized return values from stored procedures, pass
parameters from aproceduretoits caller, and get reports from global variables
such as @@error. The raiserror and print statements, in combination with
control-of-flow language, can direct error messages to the user of a Transact-
SQL application. Developers can localize print and raiserror to use different
languages.

set options customize the display of results, show processing statistics, and
provide other diagnostic aids for debugging your Transact-SQL programs. All
set options except showplan and char_convert take effect immediately.
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Thefollowing paragraphs list the available set options. For more information,
refer to the Reference Manual.

o parseonly, noexec, prefetch, showplan, rowcount, nocount, and tablecount
control the way a query is executed. The statistics options display
performance statistics after each query. flushmessage determines when
Adaptive Server returns messages to the user. See the Performance and
Tuning Guide for more information.

e arithabort determines whether Adaptive Server aborts queries with
arithmetic overflow and numeric truncation errors. arithignore determines
whether Adaptive Server prints awarning messageif aquery resultsin an
arithmetic overflow. For more information, see “ Arithmetic errors’” on

page 29.

e offsets and procid are used in DB-Library™ to interpret results from
Adaptive Server.

»  datefirst, dateformat, and language affect date functions, date order, and
message display.

e char_convert controls character-set conversion between Adaptive Server
and aclient.

» textsize controlsthe size of text or image data returned with a select
statement. See“ Text functions used for text and image data” on page 389.

e cursor rows and close on endtran affect the way Adaptive Server handles
cursors. See “Fetching data rows using cursors’ on page 604.

e identity_insert allows or prohibits inserts that affect atable’'sIDENTITY
column. See “ Gaps due to insertions, deletions, identity grab size, and
rollbacks’ on page 261.

e chained andtransaction isolation level control how Adaptive Server handles
transactions. See “ Selecting the transaction mode and isolation level” on
page 641.

e self_recursion allows Adaptive Server to handle triggers that cause
themselves to fire. See “ Trigger self-recursion” on page 580.

e ansinull, ansi_permissions, and fipsflagger control whether Adaptive Server
flags the use of nonstandard SQL. string_rtruncation controls whether
Adaptive Server raises an exception error when truncating a char or nchar
string. See “ Compliance to ANSI standards’ on page 26.
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quoted_identifier controlswhether Adaptive Server treats character strings
enclosed in double quotes asidentifiers. See “ Delimited identifiers’” on
page 9 for more information.

role controls the roles granted to you. For information about roles, see the
System Administration Guide.

Additional Adaptive Server extensions to SQL
Other unique or unusual features of Transact-SQL include:

Transact-SQL User’s Guide

Thefollowing extensionsto SQL search conditions: modul o operator (%),
negative comparison operators (!>, <, and =), bitwise operators (-, *, |,
and &), join operators (*= and =*), wildcard characters ([ ] and -), and the
not operator (*). See Chapter 2, “Queries: Selecting Data from a Table.”

Fewer restrictions on the group by clause and the order by clause. See
Chapter 3, “Using Aggregates, Grouping, and Sorting.”

Subqueries, which can be used almost anywhere an expression isallowed.
See Chapter 4, “ Subqueries: Using Queries Within Other Queries.”

Temporary tables and other temporary database objects, which exist only
for the duration of the current work session, and disappear thereafter. See
Chapter 8, “ Creating Databases and Tables.”

User-defined datatypes built on Adaptive Server-supplied datatypes. See
Chapter 7, “Using and Creating Datatypes,” and Chapter 13, “ Defining
Defaults and Rules for Data.”

The ability to insert data from a table into that same table. See Chapter 9,
“Adding, Changing, and Deleting Data.”

The ability to extract data from one table and put it into another with the
update command. See Chapter 9, “Adding, Changing, and Deleting
Data”

The ability to remove data based on datain other tables using thejoinin a
delete statement. See Chapter 9, “ Adding, Changing, and Deleting Data.”

A fast way to delete all rowsin aspecified tableand reclaim the space they
took up with the truncate table command. See Chapter 9, “Adding,
Changing, and Deleting Data.”

IDENTITY columns, which provide system-generated val ues that
uniquely identify each row within atable. See Chapter 9, “Adding,
Changing, and Deleting Data.”
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Updates and selectionsthrough views. Unlike most other versions of SQL,
Transact-SQL places no restrictions on retrieving data through views, and
few restrictions on updating data through views. See Chapter 10, “ Views:
Limiting Accessto Data.”

Dozens of built-in functions. See Chapter 11, “Using the Built-In
Functionsin Queries.”

Options to the create index command for fine-tuning aspects of
performance determined by indexes, and controlling the treatment of
duplicate keys and rows. See Chapter 12, “ Creating Indexes on Tables.”

Control over what happenswhen auser attemptsto enter duplicate keysin
aunique index, or duplicate rowsin atable. See Chapter 12, “ Creating
Indexes on Tables.”

Bitwise operators for use with integer and bit type columns. See “Bitwise
operators’ on page 49 and Chapter 7, “Using and Creating Datatypes.”

Support for text and image datatypes. See Chapter 7, “Using and Creating
Datatypes.”

The ability to gain access to both Sybase and non-Sybase databases. With
Component Integration Services, you can accomplish the following types
of actions between tablesin remote, heterogeneous servers; accessremote
tables asif they werelocal, perform joins, transfer data between tables,
maintain referential integrity, provide applications such as PowerBuilder®
with transparent access to heterogeneous data, and use native remote
server capabilities. For more information, see the Component Integration
Services User’s Guide.

Compliance to ANSI standards
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The progression of standards for relational database management systemsis
ongoing. These standards have been, and are being, adopted by 1 SO and several
national standards bodies. SQL 86 was the first of these standards. This was
replaced by SQL 89, whichin turn wasreplaced by SQL 92, whichisthe current
standard. SQL 92 definesthree levels of conformance: entry, intermediate, and
full. In the United States, the National Institute for Standards and Technology
(NIST) has defined the transitional level, which falls between the entry and
intermediate levels.
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Certain behaviors defined by the standards are not compatible with existing
SQL Server and Adaptive Server applications. Transact-SQL provides set
options that allow you to toggle these behaviors.

By default, compliant behavior is enabled for all Embedded SQL ™
precompiler applications. Other applications needing to match SQL standard
behavior can use the optionsin Table 1-7 for entry-level SQL92 compliance.
For more information on setting these options, see set in the Reference Manual.

Table 1-7: Set command flags for entry-level SQL92 compliance

Option Setting
ansi_permissions on
ansinull on
arithabort off
arithabort numeric_truncation on
arithignore off
chained on
close on endtran on
fipsflagger on
quoted_identifier on
string_rtruncation on
transaction isolation level 3

Thefollowing sections describe the differences between standard behavior and
default Transact-SQL behavior.

Federal Information Processing Standards (FIPS) flagger

For customers writing applications that must conform to the SQL 92 standard,
Adaptive Server provides a set fipsflagger option. When this option is turned
on, all commands containing Transact-SQL extensions that are not allowed in
entry-level SQL92 generate an informational message. This option does not
disable the extensions. Processing completes when you issue the non-ANS|
SQL command.
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Chained transactions and isolation levels

Identifiers

Delimited identifiers

Adaptive Server provides SQL standard-compliant “chained” transaction
behavior as an option. In chained mode, all data retrieval and modification
commands (delete, insert, open, fetch, select, and update) implicitly begin a
transaction. Since such behavior isincompatible with many Transact-SQL
applications, Transact-SQL style (or “unchained”) transactions remain the
default.

You can initiate chained transaction mode using the set chained option. The set
transaction isolation level option controls transaction isolation levels. See
Chapter 19, “ Transactions; Maintaining Data Consistency and Recovery,” for
more information.

To be compliant with entry-level SQL92, identifiers cannot:
*  Beginwith apound sign (#)
* Have morethan 18 characters

* Contain lowercase letters

Adaptive Server supports delimited identifiers for table, view, and column
names. Delimited identifiers are object names enclosed within double
quotation marks. Using them allows you to avoid certain restrictions on object
names.

Use the set quoted_identifier option to recognize delimited identifiers. When
this option ison, all characters enclosed in double quotes are treated as
identifiers. Because this behavior isincompatible with many existing
applications, the default setting for this option is off.

SQL standard-style comments
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In Transact-SQL, comments are delimited by “/*” and “*/”, and can be nested.
Transact-SQL also supports SQL standard-style comments, which consist of
any string beginning with two connected minus signs, a comment, and a
terminating new line:
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select "hello" -- this is a comment

The Transact-SQL “/*” and “*/” comment delimiters are fully supported, but
“--" within Transact-SQL commentsis not recognized.

Right truncation of character strings

The string_rtruncation set option controls silent truncation of character strings
for SQL standard compatibility. Set this option to on to prohibit silent
truncation and enforce SQL standard behavior.

Permissions required for update and delete statements

Theansi_permissions set option determines permissionsrequired for delete and
update statements. When this option is on, Adaptive Server uses the more
stringent SQL 92 permission requirements for these statements. Because this
behavior isincompatible with many existing applications, the default setting
for thisoption is off.

Arithmetic errors

The arithabort and arithignore set options allow compliance with the SQL 92
standard as follows:

e arithabort arith_overflow specifies behavior following a divide-by-zero
error or alossof precision. The default setting, arithabort arith_overflow on,
rolls back the entire transaction in which the error occurs. If the error
occursin abatch that does not contain a transaction, arithabort
arith_overflow on does not roll back earlier commands in the batch, but
Adaptive Server does not execute statements in the batch that follow the
error-generating statement.

If you set arithabort arith_overflow off, Adaptive Server abortsthe statement
that causes the error but continues to process other statementsin the
transaction or batch.
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arithabort numeric_truncation specifies behavior following aloss of scale
by an exact numeric type. The default setting, on, aborts the statement that
causes the error but continues to process other statementsin the
transaction or batch. If you set arithabort numeric_truncation off, Adaptive
Server truncates the query results and continues processing. For
compliance with the SQL 92 standard, enter set arithabort
numeric_truncation on.

arithignore arith_overflow determines whether Adaptive Server displaysa
message after adivide-by-zero error or aloss of precision. The default
setting, off, displays awarning message after these errors. Setting
arithignore arith_overflow on suppresses warning messages after these
errors. For compliance to the SQL 92 standard, enter set arithignore off.

Synonymous keywords

Several keywords added for SQL standard competibility are synonymouswith
existing Transact-SQL keywords.

Table 1-8: ANSI-compatible keyword synonyms

Treatment of nulls
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Current syntax Additional syntax
commit tran, commit transaction commit work
rollback tran, rollback transaction rollback work
any some
grant all grant all privileges
revoke all revoke all privileges
max (expression) max ([all | distinct]) expression
min (expression) min ([all | distinct]) expression
user_name() built-in function user keyword
The set option ansinull determines whether or not evaluation of null-valued

oper
func

ands in SQL equality (=) or inequality (=) comparisons and aggregate
tionsis SQL standard-compliant. This option does not affect how

Adaptive Server evaluates null valuesin other kinds of SQL statementssuch as
create table.

Adaptive Server Enterprise



CHAPTER 1 SQL Building Blocks

Adaptive Server login accounts

Each Adaptive Server user must have alogin account identified by a unique
login name and a password. The account is established by a System Security
Officer. Login accounts have the following characteristics:

e Alogin name, unique on that server.
e A password.

e A default database (optional). If adefault is defined, the user starts each
Adaptive Server session in the defined database without having to issue
theuse command. If no default is defined, each session startsin the master
database.

e A default language (optional). This specifies the language in which
prompts and messages display. If alanguage is not defined, Adaptive
Server's default language, which is set at installation, is used.

e A full name (optional). Thisisyour full name, which can be useful for
documentation and identification purposes.

Group membership

In Adaptive Server, you can use groups to grant and revoke permissions to
more than one user at atime within adatabase. For example, if everyone who
worksin the “ Sales” department needs access to certain tables, all of those
users can be put into a group called “sales’. The Database Owner can grant
specific access permissionsto that group rather than having to grant permission
to each user individually.

A group is created within a database, not on the server asawhole. The
Database Owner isresponsiblefor creating groupsand assigning usersto them.
You are always a member of the “public” group, which includes all userson
Adaptive Server. You can also belong to one other group. You can use
sp_helpuser to find out what group you are a member of:

sp_hel puser user_nane
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Role membership

In Adaptive Server, a System Security Officer can define and create rolesasa
convenient way to grant and revoke permissions to several users at atime,
server-wide. For example, clerical staff may need to be ableto insert and select
from tablesin several databases, but they may not need to update them. A
System Security Officer could define arole called “clerical_user_role’ and
grant the role to everyone in the clerical staff. Database object owners could
then grant “clerical_user_rol€” the required privileges.

Roles can be defined in arole hierarchy, where arole such as
“office_manager_role” containsthe “clerical_user_role’. Userswho are
granted rolesin a hierarchy automatically have all the permissions of the roles
that are lower in the hierarchy. For example, the Office Manager can perform
all the actions permitted for the clerical staff. Hierarchies can include either
system or user-defined roles.

To find out more about roles assigned to you use;

»  sp_displayroles —to find out all roles assigned to you, whether or not they
are active.

e sp_activeroles —to find out which of your assigned roles are active. If you
specify the expand_down parameter, Adaptive Server displays any roles
contained within your currently active roles.

The syntax is:
sp_di spl ayrol es user_nane
sp_activerol es expand_down

For more information about roles, see the System Administration Guide.

Getting information about your Adaptive Server account
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You can get information about your own Adaptive Server login account by
using:

sp_di spl ayl ogi n
Adaptive Server returns the following information:
e Your server user ID
e Your login name

e Your full name
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« Any roles granted to you (regardless of whether they are currently active)
e Whether your account is locked

e Thedate you last changed your password

Changing your password

It isagood ideato change your password periodically. The System Security
Officer can configure Adaptive Server to require that you change your
password at preset, regular intervals. If thisisthe case onyour server, Adaptive
Server notifies you when it istime to change your password.

Note If you use remote servers, you must change your password on all remote
servers that you access before you change it on your local server. For more
information, see “Changing your password on a remote server” on page 35.

You can change your password at any time using sp_password:
sp_password old_passwd, new_passwd

When you create a new password:
e It must be at least six byteslong.
e It can beany printable letters, numbers, or symbols.

e The maximum size for a password is 30 bytes. If your password exceeds
30 bytes, Adaptive Server uses only the first 30 characters.

When you specify a password, enclose it in quotation marksif;

e Itincludes characters other than A-Z, a—z, 0-9, , #, valid single-byte or
multibyte al phabetic characters, or accented al phabetic characters.

e It begins with a number 0-9.

The following example shows how to change the password “terrible2” to
“3blindmice’:

sp_password terrible2, "3blindmce"

A return status of 0 means that the password was changed. For more
information about sp_password, see the Reference Manual.
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Understanding remote logins
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You can execute stored procedures on aremote Adaptive Server using RPCsif
you have been granted accessto the remote server and an appropriate database
on that server. Remote execution of a stored procedure is a remote procedure
call (RPC).

To obtain access to a remote server:

e Theremote server must be known to your local server. This occurs when
the System Security Officer executes sp_addserver.

e You must acquire alogin on the remote server. This happens when the
System Administrator executes sp_addremotelogin.

e You must be added as a user to the appropriate database on the remote
server. Thisis accomplished when the Database Owner executes
sp_adduser.

These procedures are discussed in the System Administration Guide.

When you can access the remote server, you can execute an RPC by qualifying
the stored procedure name with the name of the remote server. For example, to
execute sp_help on the GATEWAY server, enter:

GATEWAY. . . sp_hel p

Or, to fully qualify the name of the procedure, include the name of the database
containing the procedure and the name of its owner:

GATEVWAY. sybsyst enprocs. dbo. sp_hel p

Inaddition, if a System Security Officer has set up thelocal and remote servers
to use network-based security services, one or more of thefollowing functions
may bein effect when you execute RPCs:

»  Mutual authentication—thelocal server authenticatesthe remote server by
retrieving the credential of the remote server and verifying it with the
security mechanism. With this service, the credentials of both servers are
authenticated and verified.

*  Message confidentiality via encryption — messages are encrypted when
sent to the remote server, and results from the remote server are encrypted.

*  Message integrity — messages between the servers are checked for
tampering.
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If you are using the unified login feature of network-based security, a System
Security Officer can use sp_remoteoption on the remote server to establish you
as atrusted user who does not need to supply a password to the remote server.
If you are using Open Client™ Client-Library ™/C, you can usect_remote_pwd
to specify a password for the remote server.

For more information about network-based security services, see the System
Administration Guide.

Changing your password on a remote server

You must change your password on all remote servers that you access before
you change it on your local server. If you changeit on the local server first,
when you issue the RPC to execute sp_password on the remote server, the
command fails because your local and remote passwords do not match.

The syntax for changing your password on the remote server is:
remote_server...sp_password old_passwd, new_passwd
For example:
GATEVAY. . . sp_password terrible2, "3blindnce"

For information on changing your password on the local server, review
“Changing your password” on page 33.

How to use Transact-SQL with the isql utility

You can use Transact-SQL directly from the operating system with the
standalone utility program isq|.

You must first set up an account, or login, on Adaptive Server. To useisq|, type
acommand similar to the following at your operating system prompt:

isql -Unhoratio -Ptall ahassee -Shaze -w300

where “horatio” is the user, “tallahassee” isthe password, and “haze” isthe
name of the Adaptive Server to which you are connecting. The -w parameter
displaysisql output at a width of 300 characters. Login names and passwords
are case-sensitive.
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If you start isql without using alogin name, Adaptive Server assumesthat your
login name is the same as your operating system name. For details about
specifying your server login name and other parametersfor isql, see the Utility
Programs manual for your platform.

Note Do not usethe-P optiontoisgl to specify your password, because another
user might see your password.

After you start isql, you see:
1>
You can now start issuing Transact-SQL commands.

To connect to a non-Sybase database using Component Integration Services,
use the connect to command. For more information, see the Component
Integration Services User’s Guide. See also connect to...disconnect in the
Reference Manual.

Default databases
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When your Adaptive Server account was created, you may have been assigned
adefault database to which you are connected when you log in. For example,
your default database might be pubs2, the sample database. If you were not
assigned a default database, you are connected to the master database.

You can change your default database to any database that you have permission
to use, or to any database that allows guests. Any user with an Adaptive Server
login can be aguest. To change your default database, use sp_modifylogin,
which is described in the Reference Manual.

To change to the pubs2 database, which is used for most examplesin this
manual, enter:

1> use pubs2
2> go

Enter theword “go” onalineby itself and do not precede it with blanks or tabs.
It is the command terminator; it lets Adaptive Server know that you have
finished typing, and you are ready for your command to be executed.

In general, examples of Transact-SQL statements shown in this manual do not
include the line prompts used by theisql utility, nor do they include the
terminator go.
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Using network-based security services with isql

You can specify the -v option of isqgl to use network-based security services
such as unified login. With unified login, you can be authenticated with a
security mechanism offered by a third-party provider and thenlogin to
Adaptive Server without specifying alogin name or apassword. Other security
services you can usg, if they are supported by the third-party security
mechanism, include:

e Dataconfidentiality

e Dataintegrity

e Mutual authentication

e Dataorigin checking

e Datareplay detection

e Out-of-sequence detection

See the System Administration Guide for more information about the options
you can specify to use network-based security.

Logging out of isql
You can log out of isqgl at any time by typing:
qui t
or
exit

Either of these commands returns you to the operating system prompt, and do
not require the terminator “go”.

For more details on isql, see the Utility Guide.

Using the pubs2 and pubs3 sample databases

The pubs2 sample database is used for most examples in this manual. Where
noted, the pubs3 database is used instead. You can try any of the examples on
your own workstation.
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The query results you see on your screen may not look exactly asthey doin
thismanual. That is because some of the examples here have been reformatted
(for exampl e, the columns have been realigned) for visual clarity or to take up
less space on the page.

To change the sample database using create or data modification statements,
you may need to get additional permissions from a System Administrator. If
you do change the sample database, Sybase suggests that you return it to its

original state for the sake of future users. Ask a System Administrator if you
need help restoring the sample databases.

What is in the sample databases?

38

The sample database, pubs2, contains these tables: publishers, authors, titles,
titleauthor, roysched, sales, salesdetail, stores, discounts, au_pix, and blurbs. The
pubs3 sample database adds store_employees but does not include au_pix.
pubs3 isan updated version of pubs2 and can be used for referential integrity
examples. Itstables differ slightly from the tables defined in pubs2.

Hereisabrief description of each table:

e  publishers contains the identification numbers, names, cities, and states of
three publishing companies.

e authors contains an identification number, first and last name, address
information, and contract status for each author.

» titles contains the book ID, name, type, publisher ID, price, advance,
royalty, year-to-date sales, comments, and publication date for each book.

» titleauthor links the titles and authors tables together. It contains each
book’s title ID, author ID, author order, and the royalty split among the
authors of a book.

*  roysched lists the unit sales ranges and the royalty connected with each
range. The royalty is some percentage of the net receipts from sales.

» sales recordsthe store ID, order number, and date of book sales. It actsas
the master table for the detail rows in salesdetail.

» salesdetail records the bookstore sales of titlesin thetitles table.
* stores lists bookstores by store ID.

* store_employees lists employees for the stores described in the stores
table.
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discounts lists three types of discounts for bookstores.

au_pix contains pictures of the authorsin binary form using the image
datatype. au_pix isin pubs2 only.

blurbs contains long book descriptions using the text datatype.

The pubs2 databaseisillustrated in Appendix A, “The pubs2 Database,” while
pubs3 isillustrated in Appendix B, “The pubs3 Database.”

Transact-SQL User’s Guide
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CHAPTER 2

Queries: Selecting Data from a
Table

The select command retrieves data stored in the rows and columns of
database tables using a procedure called a query. A query has three main
parts: the select clause, the from clause, and the where clause.

This chapter explains queries, provides examples, and discusses:

Topic Page
What are queries? 41
Choosing columns: the select clause 44
Eliminating duplicate query results with distinct 55
Specifying tables: the from clause 57
Selecting rows: the where clause 58
Pattern matching 65

This chapter focuses on basic single-table select statements. Many
sections contain sampl e statements that you can use to practice writing
queries. If youwant to integrate other Transact-SQL functionality, such as
joins, subqueries, and aggregates, you can find more complex query
examples later in this book.

What are queries?

Transact-SQL User’s Guide

A SQL query requests data from the database and receives the results.
This process, also known asdataretrieval, is expressed using the select
statement. You can useit for selections, whichretrieve asubset of therows
in one or moretables, and you can useit for projections, which retrievea
subset of the columns in one or more tables.

A simple example of a select statement is:

sel ect select _list
fromtable |ist
where search_conditions
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select syntax

42

The select clause specifies the columns you want to retrieve. The from clause
specifies the tables to search. The where clause specifies which rowsin the
tables you want to see. For example, the following select statement finds the
first and the last names of writersliving in Oakland from the authors table, in
the pubs2 database.

sel ect au_fnane, au_l nane
from authors
where city = "Qakl and"

Results of this query appear in columnar format:

au_f nane au_| nane
Marj orie G een

Di ck Strai ght
Dirk Stringer
St ear ns MacFeat her
Livia Kar sen

(5 rows affected)

The select syntax can be simpler or more complex than shown in the previous
example. A simple select statement contains only the select clause; the from
clauseisamost alwaysincluded, but isnecessary only in select statementsthat
retrieve data from tables. All other clauses, including the where clause, are
optional. The full syntax of the select statement includes these phrases and
keywords:

select [all | distinct] select_list
[into [[database.]owner.] table_name]
[from [[database.Jowner.]{view_name|table_name
[(index {index_name | table_name}
[parallel [degree_of parallelism] ]
[prefetch size] [Iru | mru])]}
[holdlock | noholdlock] [shared]
[,[[database.]owner.}{view_name| table_name
[(index {index_name | table_name}
[parallel [degree_of parallelism] ]
[prefetch size] [Iru | mrul)]}
[holdlock | noholdlock] [shared]]...]

[where search_conditions]

[group by [all] aggregate_free_expression

Adaptive Server Enterprise



CHAPTER 2 Queries: Selecting Data from a Table

[, aggregate_free_expression]...]
[having search_conditions]

[order by
{[[[database.]owner.]{table_name.|view_name.}]
column_name | select_list_number | expression} [asc | desc]
[{[[[database.]Jowner.]{table_name|view_name.}]
column_name | select_list_number | expression}
[asc | desc]]...]

[compute row_aggregate(column_name)
[, row_aggregate(column_name)]...
[by column_name [, column_name]...]]

[for {read only | update [of column_name_list]}]
[at isolation {read uncommitted | read committed | serializable}]

[for browse]

Usethe clausesin aselect statement in the order shown above. For example, if
the statement includes a group by clause and an order by clause, the group by
clause must precede the order by clause.

Qualify the names of database objectsif there isambiguity about which object
is being referred to. If several columnsin multiple tables are called “name”,
you may haveto qualify “name” with the database name, owner name, or table
name. For example:

sel ect au_l nane from pubs2. dbo. aut hors

Since the examplesin this chapter involve single-table queries, column names
in syntax models and examples are usually not qualified with the names of the
tables, owners, or databases to which they belong. These elements are left out
for readability; it is never wrong to include qualifiers. The remaining sections
in this chapter analyze the syntax of the select statement in more detail.

This chapter describes only some of the clauses and keywords included in the
syntax of the select command. The following clauses are discussed in other
chapters:

e group by, having, order by, and compute are described in Chapter 3, “Using
Aggregates, Grouping, and Sorting.”

« into isdescribed in Chapter 8, “ Creating Databases and Tables.”

e atisolation is described in Chapter 19, “Transactions: Maintaining Data
Consistency and Recovery.”
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The holdlock, noholdlock, and shared keywords (which deal with locking in
Adaptive Server) and the index clause are described in the Performance and
Tuning Guide. For information about the for read only and for update clauses,
see the declare cursor command in the Reference Manual.

Note The for browse clauseis used only in DB-Library applications. See the
Open Client DB-Library/C Reference Manual for details. See also “Using
browse mode instead of cursors’ on page 618.

Choosing columns: the select clause

The items in the select clause make up the select list. When the select list
consists of acolumn name, agroup of columns, or the wildcard character (*),
the datais retrieved in the order in which it is stored in the table (create table
order).

Choosing all columns: select *

44

The asterisk (*) selectsall the column namesin all the tables specified by the
from clause. Useit to save typing time and errors when you want to see dl the
columnsin atable. * retrieves the data in create table order.

The syntax for selecting all the columnsin atableis:

sel ect *
fromtable_list

The following statement retrieves all columns in the publishers table and
displays them in create table order. This statement retrieves all rows since it
contains no where clause:

sel ect *
from publishers

Theresultslook like this:

pub_id pub_nane city state
0736 New Age Books Bost on WA
0877 Bi nnet & Hardl ey Washi ngt on DC
1389 Al godata | nfosystens Berkel ey CA
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(3 rows affected)

If you listed all the column namesin thetablein order after the select keyword,
you would get exactly the same results:

sel ect pub_id, pub_name, city, state
from publishers

You can also use “*” more than once in a query:

select *, *
from publishers

This query displays each column name and each piece of column data twice.
Like a column name, you can qualify an asterisk with atable name. For
example:

sel ect publishers.*
from publishers

However, because select * finds al the columns currently in atable, changesin
the structure of atable such as adding, removing, or renaming columns
automatically modify theresults of select *. Listing columnsindividually gives
you more precise control over the results.

Choosing specific columns
To select only specific columnsin atable, use:

select column_name[, column_name]...
from table_name

Separate column names with commas, for example:

sel ect au_l nane, au_fname
from aut hors

Rearranging the order of columns

The order in which you list the column names in the select clause determines
the order in which the columns display. The examplesthat follow show how to
specify column order, displaying publisher names and identification numbers
from all threerowsin the publishers table. Thefirst example printspub_id first,
followed by pub_name; the second reverses that order. Theinformation is the
same but the organization changes.
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sel ect pub_id, pub_nane
from publishers
pub_id pub_nane

0736 New Age Books
0877 Bi nnet & Hardl ey
1389 Al godat a I nfosystens

(3 rows affected)
sel ect pub_nane, pub_id
from publishers

pub_nane pub_id
New Age Books 0736
Bi nnet & Hardl ey 0877
Al godat a | nfosystens 1389

(3 rows affected)

Renaming columns in query results

46

When query results display, the default heading for each column is the name

givento it when it was created. You can rename a column heading for display
purposes by using one of the following instead of only the column namein a
select list.

column_heading = column_name
or:

column_name column_heading
or:

column_name as column_heading

This provides a substitute name for the column. For example, to change
pub_name to “Publisher” in the previous query, type any of the following
statements:

sel ect Publisher = pub_name, pub_id
from publishers

sel ect pub_name Publisher, pub_id
from publishers

sel ect pub_nane as Publisher, pub_id
from publishers

The results of these statements ook like this:
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Publ i sher pub_id
New Age Books 0736
Bi nnet & Hardl ey 0877
Al godat a | nfosystens 1389

(3 rows affected)

Expressions

The select statement can also include one or more expressions, which allow
you to manipul ate the data retrieved.

select expression [, expression]...
from table_list

An expression is any combination of constants, column names, functions,
subqueries, or case expressions, connected by arithmetic or bitwise operators
and parentheses.

If any table or column namein the list does not conform to the rules for valid
identifiers, set the quoted_identifier option on and enclose the identifier in
double quotes.

Quoted strings in column headings

You can include any characters—even blanks—in a column heading if you
enclose the entire heading in quotation marks. You do not need to set the
quoted_identifier option on. If the column heading is not enclosed in quotation
marks, it must conform to the rules for identifiers. Both of the following
queries produce the same resullt:

sel ect "Publisher’s Name" = pub_nane
from publishers

sel ect pub_nane "Publisher’s Nange"
from publishers

Publ i sher’ s Nane

New Age Books

Bi nnet & Hardl ey

Al godat a | nfosyst ens

(3 rows affected)
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In addition, you can use Transact-SQL reserved words in quoted column
headings. For example, the following query, using the reserved word sum as a
column heading, isvalid:

sel ect "sum' = sunm(total sales) fromtitles

Quoted column headings cannot be more than 30 bytes long.

Note Before using quotes around a column namein a create table, alter table,
select into, or create view Statement, you must set quoted_identifier on.

Character strings in query results

The select statements you have seen so far produce results showing datain the
database. You can also write queries so that the results contain strings of
characters.

Enclose the string you want to include in single or double quotation marks and
separate it from other elementsin the select list with acomma. Use double
quotation marksif there is an apostrophe in the string—otherwise, the
apostrophe is interpreted as a single quotation mark.

Hereis aquery with a character string:

sel ect "The publisher’s nanme is", Publisher = pub_nane

from publishers

Publ i sher
The publisher’s nane is New Age Books
The publisher’s nane is Bi nnet & Hardl ey
The publisher’s nanme is Al godat a | nf osyst ens

(3 rows affected)

Computed values in the select list

48

You can perform computati ons with data from numeric columns or on numeric
constantsin a select list.
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Bitwise operators

The bitwise operators are a Transact-SQL extension that you can use with
integers. These operators convert each integer operand into its binary
representation, then evaluates the operands column by column. A value of 1
corresponds to true; avalue of 0 corresponds to false.

Table 2-1 shows the bitwise operators.

Table 2-1: Bitwise operators

Operator Meaning

& Bitwise and (two operands)

| Bitwise or (two operands)

A Bitwise exclusive or (two operands)

~ Bitwise not (one operand)

For more information on bitwise operators, see the Reference Manual.

Arithmetic operators
Table 2-2 shows the available arithmetic operators.

Table 2-2: Arithmetic operators

Operator Operation

+ Addition
Subtraction

/ Division

* Multiplication

% Modulo

With the exception of the modul o operator, you can use any arithmetic operator
on any numeric column (int, smallint, tinyint, numeric, decimal, float, Or money)
A modulo, which can be used on all numeric columns except money, finds the
integer remainder after adivision involving two whole numbers. For example,
21 % 11 = 10 because 21 divided by 11 equals 1, with aremainder of 10.

You can perform certain arithmetic operations on date/time columns using the
date functions. See Chapter 11, “Using the Built-In Functionsin Queries,” for
information. You can use al of these operatorsin the select list with column
names and numeric constants in any combination. For example, to see what a
projected salesincrease of 100 percent for al the books in thetitles table looks
like, enter:

select title_id, total_sales, total _sales * 2
fromtitles
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Here are the results:

title_id total sales

BU1032 4095 8190
BU1111 3876 7752
BU2075 18722 37444
BU7832 4095 8190
MC2222 2032 4064
MC3021 22246 44492
MC3026 NULL NULL
PC1035 8780 17560
PC3888 4095 8190
PC9999 NULL NULL
PS1372 375 750
PS2091 2045 4090
PS2106 111 222
PS3333 4072 8144
PS7777 3336 6672
TC3218 375 750
TC4203 15096 30192
TCr777 4095 8190

(18 rows affected)

Noticethenull valuesin the total_sales column and the computed column. Null
values have no explicitly assigned values. When you perform any arithmetic
operation on anull value, the result isNULL. You can give the computed
column aheading, “proj_sales’ for example, by entering:

select title_id, total _sales,
proj _sales = total _sales * 2
fromtitles

title_id total sales proj _sal es

BU1032 4095 8190

Try adding character stringssuch as* Current sales=" and “ Projected salesare’
to the select statement. The column from which the computed column is
generated does not have to appear inthe select list. The total_sales column, for
example, is shown in these sample queries only for comparison of its values
with the values from the total_sales* 2 column. To see only the computed
values, enter:

select title_id, total _sales * 2
fromtitles
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Arithmetic operators also work directly with the data values in specified

columns, when no constants are involved. For example;

select title_id,

fromtitles
title_id
BU1032
BU1111
BU2075
BU7832
MC2222
MC3021
MC3026
PC1035
PC8888
PC9999
PS1372
PS2091
PS2106
PS3333
PS7777
TC3218
TC4203
TCr777

NULL

201, 501.
81, 900.

00
00

NULL

8, 096.
22,392.
777.

81, 399.
26, 654.
7, 856.
180, 397.
61, 384.

(18 rows affected)

25
75
00
28
64
25
20
05

total _sales * price

Computed columns can also come from more than one table. The joining and
subqueries chapters in this manual include information on multitable queries.

As an example of ajoin, this query multiplies the number of copies of a

psychology book sold by an outlet (the gty column from the salesdetail table)
by the price of the book (the price column from the titles table).
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sel ect sal esdetail .title_id,
sal esdet ai |

fromtitles,

stor_id, qty * price

where titles.title id = salesdetail.title_id
and titles.title_id = "PS2106"

title_id

PS2106
PS2106
PS2106

stor_id

(3 rows affected)
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Arithmetic operator precedence

52

When there is more than one arithmetic operator in an expression,
multiplication, division, and modulo are calcul ated first, followed by
subtraction and addition. If al arithmetic operatorsin an expression have the
same level of precedence, the order of execution isleft to right. Expressionsin
parentheses take precedence over al other operations.

For example, thefollowing select statement multipliesthe total sales of abook
by its priceto calculate atotal dollar amount, then subtracts from that one half
of the author’s advance.

select title_id, total _sales * price - advance / 2
fromtitles

The product of total_sales and price is calculated first, because the operator is
multiplication. Next, the advance is divided by 2, and the result is subtracted
from total_sales * price.

To avoid misunderstandings, use parentheses. The following query hasthe
same meaning and gives the same results asthe previous one, but it is easier to
understand:

select title_id,(total _sales * price) - (advance /2)
fromtitles

title_id
BU1032 79, 359. 05
BU1111 43, 818. 20
BU2075 50, 916. 28
BU7832 79, 359. 05
MC2222 40, 619. 68
MC3021 59, 015. 54
MC3026 NULL
PC1035 198, 001. 00
PC8888 77,900. 00
PC9999 NULL
PS1372 4, 596. 25
PS2091 1, 255.25
PS2106 -2,223.00
PS3333 80, 399. 28
PS7777 24, 654. 64
TC3218 4, 356. 25
TC4203 178, 397. 20
TCr777 57, 384. 05

(18 rows affected)
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Use parentheses to change the order of execution; calculationsinside

parentheses are handled first. If parentheses are nested, the most deeply nested

calculation has precedence. For example, the result and meaning of the

preceding exampleis changed if you use parentheses to force evaluation of the

subtraction before the division:

select title_id, (total _sales * price - advance) /2

fromtitles
title_id

BU1032
BUL111
BU2075
BU7832
MC2222
MC3021
MC3026
PC1035
PC8888
PC9999
PS1372
PS2091
PS2106
PS3333
PS7777
TC3218
TC4203
TC7777

(18 rows affected)

Selecting text and image values

text and image values can be quite large. When a select list includes text and

image values, thelimit on thelength of the datareturned depends on the setting
of the @@textsize global variable. The default setting for @@textsize depends
on the software you use to access Adaptive Server; the default valueis 32K for
isql. To change the value, use the set command:
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set textsize 25

97, 250.
36, 950.

50
00

NULL

548.
10, 058.
-2,611.
39, 699.
11, 327.

428.
88, 198.
26, 692.

13
88
50
64
32
13
60
03
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Using readtext

54

With this setting of @@textsize, aselect statement that includes atext column
displays only the first 25 bytes of the data.

Note When you select image data, the returned value includes the characters
“0x”, which indicates that the data is hexadecimal. These two characters are
counted as part of @@textsize.

To reset @@textsize to the Adaptive Server default value, use;
set textsize O

The default display is the actual length of the data when its size isless than
textsize. For more information about text and image datatypes, see Chapter 7,
“Using and Creating Datatypes.”

The readtext command provides away to retrieve text and image valuesif you
want to retrieve only asel ected portion of acolumn’sdata. readtext requiresthe
name of the table and column, the text pointer, a starting offset within the
column, and the number of characters or bytesto retrieve. This example finds
six charactersin the copy column in the blurbs table:

decl are @al binary(16)

sel ect @al = textptr(copy) from bl urbs
where au_id = "648-92-1872"

readt ext blurbs.copy @al 2 6 using chars

In the example, after the @val local variable has been declared, readtext
displays characters 3 - 8 of the copy column, since the offset was 2.

Instead of storing potentially large text and image data in the table, Adaptive
Server storesitin aspecial structure. A text pointer (textptr) which pointsto the
pagewherethe dataisactually stored isassigned. When you retrieve datausing
readtext, you actually retrieve textptr, which is a 16-byte varbinary string. To
avoidthis, declarealocal variableto hold textptr, and then use the variable with
readtext, asin the example above.

See* Text functions used for text and image data’ on page 389 for an advanced
discussion of the readtext command.
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Select list summary

Theselect list caninclude* (all columnsin create table order), alist of column
names in any order, character strings, column headings, and expressions
including arithmetic operators. You can also include aggregate functions,
which are discussed in Chapter 3, “Using Aggregates, Grouping, and Sorting.”
Here are some select lists to try with the tables in the pubs2 sample database:

. select titles.*
fromtitles

e select Name = au_fnane, Surnane = au_l nanme
from aut hors

e select Sales = total _sales * price,
ToAut hor = advance,
ToPubl i sher = (total _sales * price) - advance
fromtitles

e select "Social security #", au_id
from aut hors

e select this_year = advance, next_year = advance
+ advance/ 10, third_year = advance/ 2,
"for book title #", title_id
fromtitles

e select "Total incone is",
Revenue = price * total _sales,
"for", Book# =title_id
fromtitles

Eliminating duplicate query results with distinct

The optional distinct keyword eliminates duplicate rows from the default
results of a select statement.

For compatibility with other implementations of SQL, Adaptive Server syntax
allows the use of all to explicitly ask for all rows. The default for select
statementsisall. If you do not specify distinct, you will get, by default, all rows
including duplicates.

For example, hereisthe result of searching for all the author identification
codes in the titleauthor table without distinct:
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select au_id

fromtitleauthor

au_id

172-32- 1176
213-46- 8915
213-46- 8915
238-95- 7766
267-41- 2394
267-41-2394
274-80-9391
409- 56- 7008
427-17-2319
472-27- 2349
486-29- 1786
486- 29- 1786
648-92-1872
672-71- 3249
712- 45- 1867
722-51-5454
724-80-9391
724-80-9391
756- 30- 7391
807-91- 6654
846-92- 7186
899- 46- 2035
899- 46- 2035
998- 72- 3567
998- 72- 3567

(25 rows affected)

select distinct au_id
fromtitleauthor

au_id

172-32-1176
213-46- 8915
238-95- 7766
267-41- 2394
274-80-9391
409- 56- 7008
427-17-2319
472-27- 2349
486-29-1786

There are some duplicate listings. Use distinct to eliminate them.
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648-92-1872
672-71-3249
712-45-1867
722-51-5454
724-80-9391
756-30- 7391
807-91- 6654
846-92- 7186
899- 46- 2035
998- 72- 3567

(19 rows affected)

distinct treats multiple null values as duplicates. In other words, when distinct is
included in aselect statement, only one NULL isreturned, no matter how many
null values are encountered.

When used with the order by clause, distinct can return multiple values. See
“order by and group by used with select distinct” on page 105 for more
information.

Specifying tables: the from clause

Thefrom clauseisrequired in every select statement involving datafrom tables
or views. Useit tolist all the tables and views containing columnsincluded in
the select list and in thewhere clause. If the from clause includes more than one
table or view, separate them with commas.

The maximum number of tables and views allowed in aquery is 16. This
includes tables listed in the from clause, base tables referenced by aview
definition, any tables referenced in subqueries, atable being created with the
into keyword, and any tables referenced as part of referential integrity
constraints.

The from syntax looks like this:

select select_list
[from [[database.]Jowner.] {table_name |view_name}
[holdlock | noholdlock] [shared]
[, [[database.]Jowner.] {table_name | view_name}
[holdlock | noholdlock] [shared]]...]
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Table names can be between 1 and 30 byteslong. You can use aletter, @, #, or
_ asthefirst character. The characters that follow can be digits, letters, or @,
#,$, _, ¥, or £ Temporary table names must begin either with“#” (pound sign),
if they are created outsidetempdb, or with “tempdb..”. If you create atemporary
table outside tempdb, its name must be less than 13 bytes, since Adaptive
Server attaches an internal numeric suffix to the name to ensure that the name
isunique. For more information, see Chapter 8, “Creating Databases and
Tables.”

The full naming syntax for tables and views is aways permitted in the from
clause:

database.owner.table_name
database.owner.view_name

However, the full naming syntax is necessary only if there is some confusion
about the name.

You can give table names correlation names to save typing. Assign the
correlation namein the from clause by giving the correlation name after the
table name, like this:

sel ect p.pub_id, p.pub_nanme
from publishers p

All other referencesto that table (for example, in awhere clause) must also use
the correlation name. Correlation names cannot begin with a numeral.

Selecting rows: the where clause

The where clausein aselect statement specifies the search conditions that
determine which rows are retrieved. The general format is:

select select_list
from table_list
where search_conditions

Search conditions, or qualifications, in the where clause include:
e Comparison operators (=, <, >, and so on)

where advance * 2 > total _sales * price
e Ranges (between and not between)

where total _sal es between 4095 and 12000
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e Lists(in, not in)
where state in ("CA", "IN', "M")
e Character matches (like and not like)
where phone not |ike "415%
e Unknown values (is null and is not null)
where advance is null
e Combinations of search conditions (and, or)

where advance < 5000 or total _sal es between 2000
and 2500

The where keyword can also introduce;

e Join conditions (see Chapter 6, “ Joins: Retrieving Data from Several
Tables”)

e Subqueries (see Chapter 4, “ Subqueries: Using Queries Within Other
Queries’)

Note Theonly where condition that you can use ontext columnsislike (or
not like).

For more information on search conditions, see the “where Clause” sectionin
the Reference Manual.

Comparison operators

Transact-SQL uses these comparison operators:
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Table 2-3: Comparison operators

Operator Meaning

= Equal to

> Greater than

< Less than

>= Greater than or equal to

<= Less than or equal to

<> Not equal to

I= Not equal to (Transact-SQL extension)

1> Not greater than (Transact-SQL extension)
I< Not less than (Transact-SQL extension)

The operators are used in this syntax:
where expression comparison_operator expression

An expression is a constant, column name, function, subguery, case
expression, or any combination of these, connected by arithmetic or bitwise
operators. In comparing character data, < means earlier in the sort order and >
means | ater in the sort order. Use the sp_helpsort to display the sort order for
your Adaptive Server.

Trailing blanks are ignored for the purposes of comparison. For example,
“Dirk” isthesame as“Dirk ”. In comparing dates, < means earlier than and >
means later than. Put apostrophes or quotation marks around all char, nchar,
unichar, varchar, nvarchar, univarchar, text, and date/time data. For more
information on entering date and time data, see Chapter 9, “ Adding, Changing,
and Deleting Data.”

Here are some sample select statements that use comparison operators:

sel ect *

fromtitl eaut hor

where royal typer < 50

sel ect authors. au_l nane, authors. au_f name
from aut hors

where au_l name > "MBadden"

sel ect au_id, phone

from aut hors

where phone !'= "415 658-9932"

select title_id, newprice = price * $1.15
from pubs2..titles

wher e advance > 5000
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not negates an expression. Either of thefollowing two queriesfindsall business
and psychology books that have advances of less than $5500. Note the
difference in position between the negative logical operator (not) and the

negative comparison operator (!>).

select title_id, type, advance

fromtitles
where (type = "business"
and not advance >5500

or type

select title_id, type, advance

fromtitles

where (type = "business" or type

and advance ! >5500
title_id type
BU1032 busi ness
BU1111 busi ness
BU7832 busi ness
PS2091 psychol ogy
PS3333 psychol ogy
PS7777 psychol ogy

(6 rows affected)

Ranges (between and not between)

advance

"psychol ogy")

"psychol ogy")

Use the between keyword to specify an inclusive range.

For example, to find all the books with sales between and including 4095 and

12,000, you can write this query:

select title_ id, total _sales

fromtitles

where total _sal es between 4095 and 12000

title_id total _sales

BU1032 4095
BU7832 4095
PC1035 8780
PC8888 4095
TCr777 4095

(5 rows affected)

You can specify an exclusive range with the greater than (>) and less than (<)

operators:
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select title_id, total _sales

fromtitles

where total _sales > 4095 and total _sales < 12000
title_id total_sales

(1 row affected)

not between finds all rows outside the specified range. To find all the books
with sales outside the $4095 to $12,000 range, type:

select title_id, total _sales
fromtitles
where total _sal es not between 4095 and 12000

title_id total _sal es
BU1111 3876
BU2075 18722
MC2222 2032
MC3021 22246
PS1372 375
PS2091 2045
PS2106 111
PS3333 4072
PS7777 3336
TC3218 375
TC4203 15096

(11 rows affected)

Lists (in and not in)

Thein keyword allows you to select values that match any one of alist of
values. The expression can be aconstant or acolumn name, and the valueslist
can be a set of constants or a subquery.

For example, to list the names and states of all authorswho livein California,
Indiana, or Maryland, you can use;

sel ect au_l nane, state
from aut hors
where state = "CA" or state = "IN' or state = "M’
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Or, to get the same results with less typing, usein. Separate itemsfollowing the
in keyword by commas and enclose them in parentheses. Put single or double
quotes around char, varchar, unichar, univarchar and datatime values. For
example:

sel ect au_l nane, state
from aut hors
where state in ("CA", "IN', "M")

Thisiswhat results from either query:

Car son

O Leary

St rai ght
Bennet

Dul |

G i ngl eshy
Locksl ey
Yokonot o
DeFr ance
Stringer
MacFeat her
Kar sen
Pant el ey
Hunt er
McBadden

RRLLLLLLLY

P

Q7R

(17 rows affected)

Perhaps the most important use for the in keyword isin nested queries, also
called subqueries. For afull discussion of subqueries, see Chapter 4,
“Subqueries: Using Queries Within Other Queries.” The following example
gives an idea of what you can do with nested queries and the in keyword.

Suppose you want to know the names of the authors who receive less than 50
percent of the total royalties on the books they co-author. The authors table
gives author names and the titleauthor table gives royalty information. By
putting the two tables together using in, but without listing the two tablesin the
same from clause, you can extract the information you need. The following
query:

e Searchesthetitleauthor table for al au_ids of authors making less than 50
percent of the royalty on any one book.

Transact-SQL User’'s Guide 63



Selecting rows: the where clause

»  Selectsfrom the authors table all the author names with au_ids that match
the results from the titleauthor query. The results show that several authors
fall into the less than 50 percent category.

sel ect au_l nane, au_fnane
from aut hors
where au_id in
(select au_id
fromtitleauthor
where royal typer <50)

au_l nane au_f nane
G een Marjorie
O Leary M chael
Gri ngl eshy Burt
Yokonot o Aki ko
MacFeat her St ear ns
Ri nger Anne

(6 rows affected)

not in finds the authors that do not match the itemsin thelist. The following
query finds the names of authors who do not make less than 50 percent of the
royalties on at least one book.

sel ect au_l nane, au_fnane

from authors

where au_id not in
(select au_id
fromtitleauthor
wher e royal typer <50)

64

au_l nane au_f nane
Wi te Johnson
Car son Cheryl
Strai ght Di ck
Smith Meander
Bennet Abr aham
Dul | Ann
Locksl ey Chastity
Greene Mor ni ngst ar
Bl ot chet-Halls Regi nal d
del Castillo I nnes
DeFr ance M chel
Stringer Drk

Kar sen Livia
Pant el ey Syl vi a

Adaptive Server Enterprise



CHAPTER 2 Queries: Selecting Data from a Table

Hunt er Sheryl
McBadden Heat her

Ri nger Al bert
Smith Gabriella

(18 rows affected)

Pattern matching

You canincludewildcard charactersin thewhere clauseto search for unknown
characters or to group data according to common features. The sections below
describe pattern matching using SQL and Transact-SQL . For moreinformation
on pattern matching, see the Reference Manual.

Matching character strings: like

The like keyword searches for a character string that matches a pattern. like is
used with char, varchar, nchar, nvarchar, unichar, univarchar binary, varbinary,
text, and date/time data.

The syntax for like is:

{where | having} [not]
column_name [not] like "match_string"

match_string can include the symbolsin Table 2-4:
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Table 2-4: Special symbols for matching character strings

Symbols Meaning

% Matches any string of zero or more characters.
_ Matches asingle character.

[specifier] Brackets enclose ranges or sets, such as[a-f] or

[abcdef]. specifier can take two forms:
e rangespecl-rangespec2:
rangespecl indicates the start of arange of characters.
- isaspecia character, indicating arange.
rangespec? indicates the end of arange of characters.
e set
can be composed of any discrete set of values, in any

order, such as[a2bR].The range [a—], and the
sets[abcdef] and [fcbdag] return the same set of values.

Specifiers are case-sensitive.

["specifier] A caret (") preceding aspecifier indicates non-inclusion. [*a—
f] means “not in the range a—f"; [*a2bR] means“not a, 2, b,
orR”

You can match the column data to constants, variables, or other columns that
contain the wildcard characters shown in Table 2-4. When using constants,
enclose the match strings and character stringsin quotation marks. For
example, using like with the datain the authors table:

like “Mc%” searchesfor every name that beginswith “Mc”” (McBadden).

like “%inger” searches for every namethat ends with *“inger’” (Ringer,
Stringer).

like “%en%" searches for every name containing “‘en” (Bennet, Green,
McBadden).

like “_heryl” searches for every six-letter name ending with *“heryl”
(Cheryl).

like “[CK]argeo]n” searchesfor *“ Carsen,” *‘Karsen,
“Karson” (Carson).

Carson,” and

like “[M-Z]inger” searches for all names ending with *‘inger”” that begin
with any single letter from M to Z (Ringer).

like “M["c]%" searchesfor all namesbeginningwith *“M”’ that do not have
“¢" asthe second letter.
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This query finds all the phone numbers in the authors table that have an area
code of 415:

sel ect phone
from aut hors
where phone |ike "415%

The only where condition you can use on text columnsis like. Thisquery finds
al the rows in the blurbs table where the copy column includes the word
“computer”:

select * from bl urbs
where copy |ike "%onputer %

Adaptive Server interprets wildcard characters used without like as literals
rather than as a pattern; they represent exactly their own values. Thefollowing
query attemptsto find any phone numbers that consist of the four characters
“415%" only. It does not find phone numbers that start with 415.

sel ect phone
from aut hors
where phone = "415%

When you use like with date and time values, Adaptive Server convertsthe
datesto the standard date/time format, and then to varchar or univarchar. Since
the standard storage format does not include seconds or milliseconds, you
cannot search for seconds or milliseconds with like and a pattern.

Itisagood ideato uselike when you search for date and time val ues, since these
datatype entries may contain avariety of date parts. For example, if you insert
the value “9:20” and the current date into a column named arrival_time, this
query will not find the value, because Adaptive Server converts the entry into
“Jan 1 1900 9:20AM":

where arrival _time = "9:20"
However, the clause below finds the 9:20 value:
where arrival _tine |ike "99:20%

You can also use the date and time datatypes for like transactions.

Using not like

You can use the same wildcard characters with not like, that you can use with
like. For example, to find all the phone numbersin the authors table that do not
have 415 as the area code, you can use either of these queries:

sel ect phone
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from authors
where phone not |ike "415%
sel ect phone
from authors
where not phone |ike "415%

not like and » may give different results

You cannot always duplicate not like patterns with like and the negative
wildcard character []. Match strings with negative wildcard characters are
evaluated in steps, one character at atime. If the match fails at any point in the
evaluation, it iseliminated.

For example, this query finds the system tables in a database whose names
begin with “sys’:
sel ect name

from sysobj ects
where nane |ike "sys%

If you have atotal of 32 objects and like finds 13 names that match the pattern,
not like will find the 19 objects that do not match the pattern.

where nane not |ike "sys%
A pattern such as the following may not produce the same results:
like [*s]["y]["s] %
Instead of 19, you might get only 14, with all the namesthat begin with “s’ or

have“y” asthe second letter or have“s” asthe third letter eliminated from the
results, as well as the system table names.

Using wildcard characters as literal characters

You can search for wildcard characters by escaping them and searching for
them asliterals. There are two waysto use thewildcard charactersasliteralsin
alike match string: square brackets and the escape clause. The match string can
also be avariable or avalue in atable that contains awildcard character.

Square brackets (Transact-SQL extension)

Use sguare brackets for the percent sign, the underscore, and right and left
brackets. To search for a dash, rather than using it to specify arange, use the
dash as the first character inside a set of brackets.
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Table 2-5: Using square brackets to search for wildcard characters

like clause Searches for

like "5%" 5 followed by any string of 0 or more characters
like "5[%]" 5%

like" n" an, in, on, and so forth

like "[In" _n

like "[a-cdf]" abcdorf

like "[-acdf]" -,a.c¢cdorf

like "[[]" [
like "[1]" ]

escape clause (SQL-compliant)

Use the escape clause to specify an escape character in the like clause. An
escape character must be asingle character string. Any character inthe server’s

default character set can be used.
Table 2-6: Using the escape clause
like clause Searches for
like "5@%" escape "@" 5%
like "*_n" escape "*" _n
like "%80@%%" escape "@" string containing 80%
like "*_sql**%" escape "*" string containing _sgl*
like "Yo###HH_#%%" escape "#" string containing ##_%

An escape character isvalid only within its like clause and has no effect on
other like clauses in the same statement.

The only characters that are valid following an escape character are the
wildcard characters(_,%,[,],and["]), and the escape character itself. The
escape character affects only the character following it. If a pattern contains
two literal occurrences of a character that happens to be an escape character,
the string must contain four consecutive escape characters (seethelast example
in Table 2-6). Otherwise, Adaptive Server raises a SQL STATE error condition
and returns an error message.

Specifying more than one escape character raises a SQL STATE error
condition, and Adaptive Server returns an error message:

like "OXX % escape "XX'
like "9XX%% % escape " XX"
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Interaction of wildcard characters and square brackets

An escape character retains its special meaning within square brackets, unlike
the wildcard characters. Do not use existing wildcard characters as escape
characters in the escape clause, for these reasons:

* If you specify “_" or “%" as an escape character, it loses its special
meaning within that like clause and acts only as an escape character.

» If you specify “[“or “]” asan escape character, the Transact-SQL meaning
of the bracket is disabled within that like clause.

» If you specify “-" or “/" as an escape character, it loses the special
meaning that it normally has within square brackets and acts only as an
escape character.

Trailing blanks and %

Adaptive Server truncates trailing blanks following “%" in alike clauseto a
singletrailing blank. like “% " (percent sign followed by 2 spaces) matches
“X ‘" (onespace); X (two spaces); ‘X " (three spaces), or any
number of trailing spaces.

Using wildcard characters in columns

You can use wildcard characters for columns and column names. You might
want to create atable called special_discounts in the pubs2 database to run a
price projection for a special sale:

create tabl e special _discounts
id type char(3), discount int)
insert into special_discounts

val ues("BU%, 10)

The table should contain the following data:
i d_type di scount

BU% 10
PS% 12
MC% 15

The following query uses wildcard charactersin id_type in the where clause:

select title_id, discount, price, price -
(price*di scount/ 100)
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from special _discounts, titles
where title_id like id_type

Here are the results of that query:

title_id discount price

BU1032 10 19.99 17.99
BU1111 10 11. 95 10. 76
BU2075 10 2.99 2.69
BU7832 10 19. 99 17.99
pPS1372 12 21.59 19. 00
PS2091 12 10. 95 9. 64
PS2106 12 7.00 6. 16
PS3333 12 19. 99 17.59
PS7777 12 7.99 7.03
MC2222 15 19. 99 16. 99
MC3021 15 2.99 2.54
MC3026 15 NULL NULL

(12 rows affected)

This permits sophisticated pattern matching without having to construct a
series of or clauses.

Character strings and quotation marks

When you enter or search for character and date data (char, nchar, unichar,
varchar, nvarchar, univarchar, datetime, smalldatetime, date and time datatypes),
you must encloseit in single or double quotation marks.

See Chapter 1, “ SQL Building Blocks” for moreinformation on character data
and Chapter 7, “Using and Creating Datatypes’ for more information on
date/time datatypes.

“Unknown” values: NULL

A NULL in acolumn means no entry has been made in that column. A data
value for the column is “unknown” or “not available.”

NULL is not synonymous with “zero” or “blank”. Rather, null values allow
you to distinguish between a deliberate entry of zero for numeric columns (or
blank for character columns) and anon-entry, whichisNULL for both numeric
and character columns.
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NULL can be entered in acolumn wherenull values are permitted in two ways:

e If you do not enter any data, Adaptive Server automatically enters
“NULL".

e Userscan explicitly enter theword “NULL” or “null” without quotation
marks.

If you typetheword *“NULL" in acharacter column and include quotation
marks, it istreated as data, rather than anull value.

Query results display theword NULL. For example, the advance column of the
titles table allows null values. By inspecting the datain that column you can tell
whether a book had no advance payment by agreement (the row MC2222 has
zero in the advance column) or whether the advance amount was not known
when the data was entered (the row MC3026 has NULL in the advance
column).

select title_id, type, advance
fromtitles
where pub_id = "0877"

title_id type advance

MC2222 nod_cook 0. 00
MC3021 nod_cook 15, 000. 00
MC3026 UNDECI DED NULL
PS1372 psychol ogy 7, 000. 00
TC3218 trad_cook 7, 000. 00
TC4203 trad_cook 4, 000. 00
TCr777 trad_cook 8, 000. 00

(7 rows affected)

Testing a column for null values

72

Useis null in where, if, and while clauses (discussed in Chapter 14, “Using
Batches and Control-of-Flow Language”) to compare column valuesto NULL
and to select them or perform a particular action based on the results of the
comparison. Only columns that return a value of TRUE are selected or result
in the specified action; those that return FALSE or UNKNOWN do not.

The following example selects only rows for which advance isless than $5000
or NULL:

select title_id, advance
fromtitles
wher e advance < $5000 or advance is null
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Adaptive Server treats null valuesin different ways, depending on the

oper ator s that you use and the type of values you are comparing. In general,
the result of comparing null valuesis UNKNOWN, sinceit isimpossible to
determine whether NULL isequal (or not equal) to agiven value or to another
NULL. The following cases return TRUE when expression is any column,
variable or literal, or combination of these, which evaluatesas NULL:

e expression is null
e expression = null

e expression = @x where @x is avariable or parameter containing NULL.
This exception facilitates writing stored procedures with null default
parameters.

e expression !=nwherenisaliteral not containing NULL and expression
evaluatesto NULL.

The negative versions of these expressions return TRUE when the expression
does not evaluate to NULL:

e expression is not null
e expression !=null
e expression != @x

When the keywords like and not like are used instead of the operators = and !=,
the opposite occurs. This comparison returns TRUE:

e expression not like null
While this comparison returns FAL SE:
e expression like null

Note that the far right side of these expressionsisalitera null, or avariable or
parameter containing NULL. If the far right side of the comparison isan
expression (such as @nullvar + 1), the entire expression evaluates to NULL.

Null column values do not join with other null column values. Comparing null
column values to other null column values in awhere clause always returns
UNKNOWN, regardless of the comparison operator, and the rows are not
included in the results. For example, this query returns no result rows where
columnl contains NULL in both tables (although it may return other rows):

sel ect columl
fromtablel, table2
where tabl el.columl = tabl e2. col umil

These operators return results when used witha NULL:
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o =returnsall rowsthat contain NULL.
e 1= or <> returns al rows that do not contain NULL.

When set ansinull is“on” for SQL compliance, the = and != operators do not
return results when used with aNULL. Regardless of the set ansinull option
value, the following operators never return values when used withaNULL: <,
<:! !<1 >1 >:1 !>'

Adaptive Server can determine that a column value is NULL. Thus, thiswill
be considered true:

columl = NULL

However, the following comparisons can never be determined, since NULL
means “ having an unknown value”:

where columl > null
There is no reason to assume that two unknown values are the same.

Thislogic a so applieswhen you use two column namesin awhere clause, that
is, when you join two tables. A clause like “where columnl = column2” does
not return rows where the columns contain null values.

You can also find null values or non-null values with this pattern:
where colum_nane is [not] null

For example:
where advance < $5000 or advance is null

Some of the rows in the titles table contain incomplete data. For example, a
book called The Psychology of Computer Cooking (title_id = MC3026) has been
proposed and itstitle, title identification number, and probable publisher have
been entered. However, since the author has no contract yet and details are still
up inthe air, null values appear in the price, advance, royalty, total_sales, and
notes columns. Because null values do not match anything in a comparison, a
query for all thetitle identification numbers and advances for books with
advances of |ess than $5000 will not find The Psychology of Computer Cooking.

select title_id, advance

fromtitles

wher e advance < $5000

title_id advance

MC2222 0. 00
PS2091 2,275.00
PS3333 2, 000. 00
PS7777 4, 000. 00
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TC4203 4, 000. 00

(5 rows affected)

Hereisaquery for books with an advance of lessthan $5000 or anull valuein
the advance column;

select title_id, advance
fromtitles
wher e advance < $5000

or advance is null
title_id advance

MC2222 0.00
MC3026 NULL
PC9999 NULL
PS2091 2,275.00
PS3333 2,000. 00
PS7777 4, 000. 00
TCA4203 4, 000. 00

(7 rows affected)

See Chapter 8, “ Creating Databases and Tables,” for information on NULL in
the create table statement and for information on the relationship between
NULL and defaults. See Chapter 9, “Adding, Changing, and Deleting Data,”
for information on inserting null valuesinto atable.

Difference between FALSE and UNKNOWN

Thereisanimportant logical difference between FALSE and UNKNOWN: the
opposite of false (“not false”) istrue, while the opposite of UNKNOWN isstill
UNKNOWN. For example,

“1=2" evaluatesto false and its opposite, “ 1 != 2", evaluates to true. But “not
unknown” is still unknown. If null values are included in a comparison, you
cannot negate the expression to get the opposite set of rows or the opposite
truth value.

Substituting a value for NULLs

Use theisnull built-in function to substitute a particular value for nulls. The
substitution is made only for display purposes; actual column values are not
affected. The syntax is:

isnull(expression, value)
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For example, use the following statement to select all the rows from titles, and
display al the null valuesin column notes with the value unknown.

sel ect isnull (notes, "unknown")
fromtitles

Expressions that evaluate to NULL

An expression with an arithmetic or bitwise operator evaluatesto NULL if any
of the operandsis null. For example, this evaluatesto NULL if columnl is
NULL:

1 + columl

Concatenating strings and NULL
If you concatenate astring and NUL L, the expression evaluates to the string.
For example:

sel ect "abc" + NULL + "def"

abcdef

System-generated NULLs

In Transact-SQL, system-generated NUL LS, such as those that result from a
system function like convert, behave differently than user-assigned NULLSs.
For example, in the following statement, a not equals comparison of the user-
provided NULL and 1 returns TRUE:

if (1 !'= NULL) print "yes" else print "no"
yes

The same comparison with a system-generated NULL returns UNKNOWN:;

if (1 != convert(integer, NULL))
print "yes" else print "no"
no

For more consistent behavior, set ansinull on. Then both system-generated and
user-provided NULLSs cause the comparison to return UNKNOWN.
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Connecting conditions with logical operators

Thelogical operatorsand, or, and not are used to connect search conditionsin
where clauses. The syntax is:
{where | having} [not]
column_name join_operator column_name
wherejoin_operator isacomparison operator and column_name isthe column
used in the comparison. Qualify the name of the column if thereis any
ambiguity.

and joins two or more conditions and returns results only when all of the
conditions are true. For example, the following query finds only the rowsin
which the author’s last name is Ringer and the author’s first nameis Anne. It
does not find the row for Albert Ringer.

sel ect *
from aut hors
where au_l nane = "Ringer" and au_fnanme = "Anne"

or a'so connects two or more conditions, but it returns results when any of the
conditionsistrue. The following query searches for rows containing Anne or
Anninthe au_fname column.

sel ect *
from aut hors
where au_fname = "Anne" or au_fnane = "Ann"

You can specify as many as 252 and and or conditions.

not negates the expression that follows it. The following query selects all the
authors who do not livein California

select * from aut hors
where not state = "CA"

When more than one logical operator isused in a statement, and operators are
normally evaluated before or operators. You can change the order of execution
with parentheses. For example:

select * fromauthors
where (city = "Qakl and" or city = "Berkel ey") and state
= " CA"
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Arithmetic and bitwise operators are handled before logical operators. When
morethan onelogical operator isused in astatement, not isevaluated first, then
and, and finally or. See “Bitwise operators’ on page 14 for more information.

For example, thefollowing query findsall the businessbooksin thetitles table,
no matter what their advances are, aswell asall psychology booksthat have an
advance of more than $5500. The advance condition pertains only to
psychology books because the and is handled before the or.

select title_id, type, advance

fromtitles

where type = "busi ness" or type = "psychol ogy"
and advance > 5500

title_id type advance

BU1032 busi ness 5, 000. 00
BU1111 busi ness 5, 000. 00
BU2075 busi ness 10, 125. 00
BU7832 busi ness 5, 000. 00

pPS1372 psychol ogy 7, 000. 00
PS2106 psychol ogy 6, 000. 00

(6 rows affected)

You can change the meaning of the query by adding parentheses to force
evaluation of the or first. This query finds all business and psychology books
that have advances of more than $5500:

select title_id, type, advance

fromtitles

where (type = "business" or type = "psychol ogy")
and advance > 5500

title_id type advance

BU2075 busi ness 10, 125. 00

PsS1372 psychol ogy 7, 000. 00

PS2106 psychol ogy 6, 000. 00

(3 rows affected)
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CHAPTER 3

Using Aggregates, Grouping, and
Sorting

This chapter addresses the sum, avg, count, count(*), max, and min
aggregate functions that enable you to summarize the dataretrieved in a
query. Thischapter al so discusses how to organize datainto categories and
subgroups using the group by, having, and order by clauses. Two Transact-
SQL extensions—the compute clause and the union operator, are also
discussed.

This chapter contains the following sections:

Topic Page
Using aggregate functions 79
Organizing query resultsinto groups: the group by clause 85
Selecting groups of data: the having clause 97
Sorting query results: the order by clause 103
Summarizing groups of data: the compute clause 106
Combining queries: the union operator 114

If your Adaptive Server is not case sensitive, see group by and having
Clauses and compute Clause in the Reference Manual for examples on
how case sensitivity affects the data returned by these clauses.

Using aggregate functions
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The aggregate functions are: sum, avg, count, min, max, and count(*). You
can use aggr egate functions to calculate and summarize data. For
example, to find out how many books have been sold in the titles table of
the pubs2 database, type:

sel ect sun{total _sales)
fromtitles
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(1 row affected)
Note that there is no column heading for the aggregate column in the example.

An aggregate function take as an argument the column name on whose values
it will operate. You can apply aggregate functionsto al the rowsin atable, to
asubset of the table specified by awhere clause, or to one or more groups of
rows in the table. From each set of rows to which an aggregate function is
applied, Adaptive Server generates a single value.

Hereis the syntax of the aggregate function:
aggregate_function ( [all | distinct] expression)

Expression is usually a column name. However, it can also be a constant, a
function, or any combination of column names, constants, and functions
connected by arithmetic or bitwise operators. You can also use acase
expression or subquery in an expression.

For example, with this statement you can calculate the average price of all
booksiif prices were doubled:

sel ect avg(price * 2)
fromtitles

(1 row affected)

You can use the optional keyword distinct with sum, avg, and count to eliminate
duplicate values before the aggregate function is applied. all, which performs
the operation on all rows, is the default.

The syntax of the aggregate functions and the results they produce are shown
in Table 3-1:

Table 3-1: Syntax and results of aggregate functions

Aggregate Function Result

sum([all|distinct] expression) Total of the (distinct) values in the expression
avg([all|distinct] expression) Average of the (distinct) values in the expression
count([all|distinct] expression) Number of (distinct) non-null valuesin the expression
count(*) Number of selected rows

max(expression) Highest value in the expression

min(expression)

Lowest value in the expression
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You can use the aggregate functions in a select list, as shown in the previous
example, or in the having clause. For information about the having clause, see
“Selecting groups of data: the having clause” on page 97.

You cannot use aggregate functions in awhere clause, but most select
statements with an aggregate function in the select list include awhere clause
that restricts the rows to which the aggregate is applied. In the examples given
earlier in this section, each aggregate function produced a single summary
value for the whole table.

If aselect statement includes awhere clause, but not a group by clause (see
“Qrganizing query results into groups: the group by clause’ on page 85), an
aggregate function produces a single value for the subset of rows, called a
scalar aggregate. However, aselect statement can also includeacolumninits
select list (a Transact-SQL extension), that repeats the single value for each
row in the result table.

Thisquery returnsthe average advance and the sum of salesfor businessbooks
only, and has a column name preceding it called “advance and sales’:

sel ect “advance and sal es”, avg(advance),
sun{total _sal es)

fromtitles

where type = "busi ness"

advance and sal es 6, 281. 25 30788

(1 row affected)

Aggregate functions and datatypes

You can use the aggregate functions with any type of column, with the
following exceptions:

¢ You can use sum and avg with numeric columns only—int, smallint, tinyint,
decimal, numeric, float, and money.

e You cannot use min and max with bit datatypes.

e You cannot use aggregate functions other than count(*) with text and image
datatypes.

For example, you can use min (minimum) to find the lowest value—the one
closest to the beginning of the alphabet—in a character type column:

sel ect mi n(au_l name)
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from aut hors

Bennet

(1 row affected)
However, you cannot average the contents of atext column:

sel ect avg(au_l nane)
from aut hors

Bennet

(1 row affected)

Msg 257, Level 16, State 1:

Line 1:

Inplicit conversion fromdatatype 'VARCHAR to 'INT is
not allowed. Use the CONVERT function to run this
query.

count vs. count(*)

While count finds the number of non-null values in the expression, count(*)
finds the total number of rowsin atable. This statement finds the total number
of books:

sel ect count (*)
fromtitles

(1 row affected)

count(*) returns the number of rows in the specified table without eliminating
duplicates. It counts each row, including those containing null values.

Likeother aggregate functions, you can combine count(*) with other aggregates
in the select list, with where clauses, and so on:

sel ect count(*), avg(price)
fromtitles
wher e advance > 1000

(1 row affected)
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Using aggregate functions with distinct

You can use the optional keyword distinct only with sum, avg, and count. When
you usedistinct, Adaptive Server eliminates duplicate val ues before performing
calculations.

If you use distinct, you cannot include an arithmetic expression in the argument.
The argument must use a column name only. distinct appears inside the
parentheses and before the column name. For example, to find the number of
different citiesin which there are authors, enter:

sel ect count(distinct city)
from aut hors

(1 row affected)

For an accurate calculation of the average price of all business books, omit
distinct. The following statement returns the average price of all business
books:

sel ect avg(price)
fromtitles
where type = "busi ness”

(1 row affected)

However, if two or more books have the same price and you use distinct, the
shared priceisincluded only once in the calcul ation:

sel ect avg(distinct price)
fromtitles
where type = "busi ness”

(1 row affected)
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Null values and the aggregate functions

Adaptive Server ignores any null valuesin the column on which the aggregate
function is operating for the purposes of the function (except count(*), which
includes them). If you have set ansinull to on, Adaptive Server returns an error
message whenever anull value isignored. For more information, see the set
command in the Reference Manual.

For exampl e, the count of advancesin thetitles tableisnot the sasme asthe count
of title names, because of the null values in the advance column:

sel ect count (advance)
fromtitles

(1 row affected)
sel ect count(title)
fromtitles

(1 row affected)

If all the valuesin acolumn are null, count returns O. If no rows meet the
conditions specified in the where clause, count returns 0. The other functions
all return NULL. Here are examples:

sel ect count(distinct title)
fromtitles
where type = "poetry"

(1 row affected)

sel ect avg(advance)
fromtitles

where type = "poetry"

(1 row affected)
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Organizing query results into groups: the group by

clause

The group by clause divides the output of a query into groups. You can group
by one or more column names, or by the results of computed columns using

numeric datatypes in an expression. When used with aggregates, group by

retrievesthe cal culationsin each subgroup, and may return multiple rows. The
maximum number of columns or expressions you can use in agroup by clause

s 31.

Note You cannot group by columns of text or image datatypes.

While you can use group by without aggregates, such a construction has
limited functionality and may produce confusing results. The following
example groups the results by title type:

sel ect type, advance
fromtitles

group by type

type adv
busi ness 5,
busi ness 5,
busi ness 10,
busi ness 5,
nmod_cook

nmod_cook 15,
UNDECI DED

popul ar _conp 7,
popul ar _conp 8,
popul ar _conp

psychol ogy 7,
psychol ogy 2,
psychol ogy 6,
psychol ogy 2,
psychol ogy 4,
trad_cook 7,
trad_cook 4,
trad_cook 8,

(18 rows affected)

ance

000. 00
000. 00

NULL
000. 00
275.00
000. 00
000. 00
000. 00
000. 00
000. 00
000. 00

With an aggregate for the advance column, the query returns the sum for each
group:
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sel ect type, sum(advance)
fromtitles

group by type

type

UNDECI DED NUL L
busi ness 25,125.00
nod_cook 15, 000. 00
popul ar _conp 15, 000. 00
psychol ogy 21, 275.00
trad_cook 19, 000. 00

(6 rows affected)

The summary valuesin agroup by clause using aggregates are called vector
aggregates, as opposed to scalar aggregates, which result when only one row
isreturned (see “ Using aggregate functions’ on page 79).

group by syntax

The compl ete syntax of the select statement isrepeated here so that you can see
the group by clause in context:

select [all | distinct] select_list
[into [[database.]owner.]table_name]
[from [[database.]owner.]{view_name | table_name
[(index {index_name | table_name}
[parallel [degree_of parallelism]]
[prefetch size ] [Iru | mru])]}
[holdlock | noholdlock] [shared]
[.[[database.Jowner.]{view name | tablel_name
[(index {index_name | table_name}
[parallel [degree_of parallelism]]
[prefetch size] [Iru | mru])]}
[holdlock | noholdlock] [shared]]...]

[where search_conditions]

[aroup by [all] aggregate_free_expression
[. agaregate_free_expression]...]
[having search_conditions]

order by

{[[[database.]Jowner.] {table_name. | view_name.}]
column_name | select_list_number | expression} [asc | desc]

[ {[[[database.]Jowner.]{table_name|view _name.}]
column_name_| select_list_number_| expression
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[asc | desc]]...]

[compute row_aggregate (column_name)
[. row_aqggregate(column_name)]...
[by column_name [, column_name]...]]
[for {read only | update [of column_name_list]}]
[at isolation {read uncommitted | read committed | serializable}]

[for browse

Remember that the order of the clauses in the select statement is significant.
You can omit any of the optional clauses, but when you use them, they must
appear in the order shown above.

group by and SQL standards

The SQL standards for group by are more restrictive than Sybase's standard.
The SQL standard requires that:

¢ Thecolumnsinaselect list must bein the group by expression or they must
be arguments of aggregate functions.

e A group by expression can only contain column namesin the select list, but
not those used only as arguments for vector aggregates.

Several Transact-SQL extensions (described in the following sections) relax
these restrictions, however the more complex result sets may be more difficult
to understand. If you set the fipsflagger option as follows, you will receive a
warning message stating that Transact-SQL extensions are used:

set fipsflagger on

For more information about the fipsflagger option, see the set command in the
Reference Manual.

Nesting groups with group by

You can list more than one column in the group by clause to nest groups. Once
the sets are established with group by, the aggregates are applied. This
statement finds the average price and the sum of book sales, grouped first by
publisher identification number and then by type:

sel ect pub_id, type, avg(price), sun(total _sales)
fromtitles

group by pub_id, type

pub_id type

0736 busi ness 2.99 18,722
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0736
0877
0877
0877
0877
1389
1389

(8 rows

psychol ogy 11. 48

UNDECI DED NULL
nmod_cook 11. 49
psychol ogy 21.59
trad_cook 15. 96
busi ness 17. 31

popul ar _conp 21.48

af fect ed)

9, 564

NULL
24, 278

375
19, 566
12, 066
12, 875

You can nest many groups within groups, up to the maximum of 16 columns or
expressions specified with group by.

Referencing other columns in queries using group by

SQL standards state that the group by must contain items from the select list.
However, Transact-SQL allowsyou to specify any valid column namein either
the group by or select list, whether they employ aggregates or not.

88

Through the following extensions, Sybase lifts restrictions on what you can
include or omit in the select list of a query that includes group by.

e Thecolumnsintheseect list are not limited to the grouping columns and
columns used with the vector aggregates.

e The columns specified by group by are not limited to those non-aggregate
columnsin the select list.

A vector aggregate must be accompanied by agroup by clause. The SQL
standards require that the non-aggregate columns in the select list match the
group by columns. However, thefirst bulleted item described above allowsyou
to specify additional, extended columns in the select list of the query.

For example, many versions of SQL do not allow theinclusion of the extended
title_id column in the select list, but it islegal in Transact-SQL :

select t
fromtit
group by
type

busi ness
busi ness
busi ness
busi ness
nod_cook

ype, title_id, avg(price), avg(advance)

|l es
type

BU1032
BU1111
BU2075
BU7832
MC2222
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nmod_cook
UNDECI DED
popul ar _conp
popul ar _conp
popul ar _conp
psychol ogy
psychol ogy
psychol ogy
psychol ogy
psychol ogy
trad_cook
trad_cook
trad_cook

MC3021
MC3026
PC1035
PC8888
PC9999
PS1372
PS2091
PS2106
PS3333
PS7777
TC3218
TC4203
TCr777

(18 rows affected)

11.

49

NULL

21.
21.
21.
13

13

13

13.
13.
15.
15.
15.

48
48
48
50
50
50
50
50
96
96
96

7, 500. 00

NULL
7,500. 00
7,500. 00
7,500. 00
4, 255. 00
4, 255. 00
4, 255. 00
4, 255. 00
4, 255. 00
6, 333. 33
6, 333. 33
6, 333. 33

Theabove examplestill aggregatesthe price and advance columns based onthe
type column, but its results also display thetitle_id for the books included in
each group.

The second extension described above allows you to group columns that are
not specified as columnsin the select list of the query. These columns do not

appear in the results, but the vector aggregates still compute their summary

values. For example:
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sel ect state,
from aut hors

count (au_i d)

group by state,
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(16 rows affected)

This example groups the vector aggregate results by both state and city, even
though it does not display which city belongsto each group. Therefore, results
are potentially misleading.

You may think the following query should produce similar resultsto the
previous query, since only the vector aggregate seems to tally the number of
each city for each row:

sel ect state, count(au_id)
from aut hors
group by city

However, its results are much different. By not using group by with both the
state and city columns, the query tallies the number of each city, but it displays
thetally for each row of that city in authors rather than grouping them into one
result row per city.

SSRPTRRR==FZLARFLIVERE

(23 rows affected)
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When you use the Transact-SQL extensionsin complex queriesthat includethe
where clause or joins, the results may become even more difficult to
understand. To avoid confusing or misleading results with group by, Sybase
suggeststhat you use the fipsflagger option to identify queriesthat use Transact-
SQL extensions. See “group by and SQL standards” on page 87 for details.

For moreinformation about Transact-SQL extensionsto group by and how they
work, see the Reference Manual.

Expressions and group by

Another Transact-SQL extension allows you to group by an expression that
does not include aggregate functions. For example:

sel ect avg(total sales), total _sales * price
fromtitles
group by total _sales * price

NULL NULL
111 777.00
375 7,856. 25
375 8, 096. 25

2045 22,392.75

3336 26, 654. 64

2032 40, 619. 68

3876 46, 318. 20

18722 55, 978. 78

4095 61, 384. 05

22246 66, 515. 54

4072 81, 399. 28

4095 81, 859. 05

4095 81, 900. 00

15096 180, 397. 20

8780 201, 501. 00

(16 rows affected)
The expression “total_sales * price” is allowed.

You cannot group by a column heading, also known as an alias, although you
can till use onein your select list. This statement produces an error message:

sel ect Category = type, title_id, avg(price),
avg(advance)

fromtitles

group by Category
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The group by clause should be “ group by type”, not “group by Category”.

sel ect Category = type, title_id, avg(price),
avg(advance)
fromtitles

group by type

Nesting aggregates with group by
Another Transact-SQL extension allows you to nest a vector aggregate inside
ascalar aggregate. For example, to find the average price of all types of books
using a non-nested aggregate, enter:
sel ect avg(price)

fromtitles
group by type

(6 rows affected)

Nesting the average priceinside the max function produces the highest average
price of agroup of books, grouped by type:

sel ect max(avg(price))
fromtitles

group by type

(1 row affected)

By definition, the group by clause applies to the innermost aggregate—in this
Case, avg.
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Null values and group by

If the grouping column contains anull value, that row becomesits own group
in the results. If the grouping column contains more than one null value, the
null values form asingle group. Here is an exampl e that uses group by and the
advance column, which contains some null values:

sel ect advance, avg(price * 2)
fromtitles
group by advance

advance

NULL NULL

0. 00 39. 98
2000. 00 39. 98
2275. 00 21.90
4000. 00 19. 94
5000. 00 34.62
6000. 00 14. 00
7000. 00 43. 66
8000. 00 34. 99
10125. 00 5.98
15000. 00 5.98

(11 rows affected)

If you are using the count(column_name) aggregate function, grouping by a
column that contains null values will return a count of zero for the grouping
row, since count(column_name) does not count null values. In most cases, you
should use count(*) instead. This example groups and counts on the price
column from thetitles table, which contains null val ues, and shows count(*) for
comparison:

sel ect price, count(price), count(*)
fromtitles
group by price

price
NULL 0 2
2.99 2 2
7.00 1 1
7.99 1 1
10. 95 1 1
11.95 2 2
14. 99 1 1
19. 99 4 4
20. 00 1 1
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20. 95 1 1
21.59 1 1
22.95 1 1

(12 rows affected)

where clause and group by

You can use awhere clause in a statement with group by. Rows that do not
satisfy the conditionsin the where clause are eliminated before any groupingis
done. Hereis an example:

sel ect type, avg(price)
fromtitles
wher e advance > 5000

group by type

type

busi ness 2.99
nod_cook 2.99
popul ar _conp 21.48
psychol ogy 14. 30
trad_cook 17.97

(5 rows affected)

Only the rows with advances of more than $5000 are included in the groups
that are used to produce the query results.

However, the way that Adaptive Server handles extracolumnsin the select list
and the where clause may seem contradictory. For example:

sel ect type, advance, avg(price)
fromtitles
wher e advance > 5000

group by type

type advance

busi ness 5, 000. 00 2.99
busi ness 5, 000. 00 2.99
busi ness 10, 125. 00 2.99
busi ness 5, 000. 00 2.99
nod_cook 0. 00 2.99
nod_cook 15, 000. 00 2.99
popul ar _conp 7, 000. 00 21. 48
popul ar _conp 8, 000. 00 21.48
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group by and all

popul ar _conp NULL 21.48
psychol ogy 7, 000. 00 14. 30
psychol ogy 2,275.00 14. 30
psychol ogy 6, 000. 00 14. 30
psychol ogy 2, 000. 00 14. 30
psychol ogy 4, 000. 00 14. 30
trad_cook 7, 000. 00 17. 97
trad_cook 4,000. 00 17. 97
trad_cook 8, 000. 00 17.97

(17 rows affected)

It only seems asif the query isignoring the where clause when you look at the
results for the advance (extended) column. Adaptive Server still computes the
vector aggregate using only those rows that satisfy the where clause, but it also
displaysall rows for any extended columns that you include in the select list.
To further restrict these rows from the results, you must use a having clause
(described |ater in this chapter).

The keyword all in the group by clause is a Transact-SQL enhancement. It is
meaningful only if theselect statement inwhich it isused also includesawhere
clause.

If you use all, the query resultsinclude all the groups produced by the group by
clause, even if some groups do not have any rows that meet the search
conditions. Without all, aselect statement that includes group by does not show
groups for which no rows qualify.

Hereisan example:

sel ect type, avg(advance)
fromtitles
wher e advance > 1000 and advance < 10000

group by type

type

busi ness 5, 000. 00
popul ar _conp 7, 500. 00
psychol ogy 4, 255. 00
trad_cook 6, 333. 33

(4 rows affected)
sel ect type, avg(advance)
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fromtitles
wher e advance > 1000 and advance < 10000
group by all type

type

UNDECI DED NULL
busi ness 5, 000. 00
nod_cook NULL
popul ar _conp 7,500. 00
psychol ogy 4, 255. 00
trad_cook 6, 333. 33

(6 rows affected)

The first statement produces groups only for those books that commanded
advances of more than $1000 but less than $10,000. Since no modern cooking
books have an advance within that range, thereisno group in theresultsfor the
mod_cook type.

The second statement produces groupsfor all types, including modern cooking
and “UNDECIDED,” even though the modern cooking group does not include
any rows that meet the qualification specified in the where clause. Adaptive
Server returnsa NULL result for all groups that lack qualifying rows.

Using aggregates without group by

96

By definition, scalar aggregates apply to all rowsin atable, producing asingle
value for the whole table for each function. The Transact-SQL extension that
allowsyou toinclude extended columnswith vector aggregates also allowsyou
to include extended columns with scalar aggregates. For example, look at the
publishers table:

pub_i d pub_nane city state
0736 New Age Books Bost on MA
0877 Bi nnet & Hardl ey Washi ngt on DC
1389 Al godat a | nfosystens Berkel ey CA

It contains three rows. The following query produces athree-row scalar
aggregate based on each row of the table:

sel ect pub_id, count(pub_id)
from publishers
pub_id
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w

0877
1389 3

(3 rows affected)

Because Adaptive Server treats publishers as a single group, the scalar
aggregate appliesto the (single-group) table. The results display every row of
the table for each column you include in the select list, in addition to the scalar

aggregate.

The where clause behaves the same way for scalar aggregates as with vector
aggregates. The where clause restricts the columns included in the aggregate
summary values, but it does not affect the rows that appear in the results for

each extended column you specify in the select list. For example:

sel ect pub_id, count(pub_id)
from publishers
where pub_id < "1000"

pub_id
0736 2
0877 2
1389 2

(3 rows affected)

Like the other Transact-SQL extensions to group by, this extension provides
resultsthat may be difficult to understand, especially for querieson largetables
or queries with multitable joins.

Selecting groups of data: the having clause

Use the having clause to display or reject rows defined by the group by clause.
Thehaving clause sets conditionsfor the group by clausein the sameway where
sets conditions for the select clause, except where cannot include aggregates,
while having often does. This exampleislegal:

select title_id
fromtitles

where title_id |ike "PS%
havi ng avg(price) > $2.0

But this exampleis not:

select title_id
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fromtitles
where avg(price) > $20

having clauses can reference any of the items that appear in the select list.

This statement is an example of a having clause with an aggregate function. It
groupstherowsin thetitles table by type, but eliminatesthe groupsthat include

only one book:

sel ect type
fromtitles

group by type
havi ng count (*) > 1
type

busi ness

nod_cook
popul ar _conp
psychol ogy
trad_cook

(5 rows affected)

Hereis an example of ahaving clause without aggregates. It groups the titles
table by type and displays only those types that start with the letter “p”:

sel ect type
fromtitles

group by type

having type like "p%

type
popul ar _conp
psychol ogy

(2 rows affected)

When you include more than one condition in the having clause, combine the
conditions with and, or, or not. For example, to group the titles table by
publisher, and to include only those publishers who have paid more than
$15,000 in total advances, whose books average less than $18 in price, and
whose identification numbers (pub_id) are greater than 0800, the statement is:

sel ect pub_id, sunm(advance),

fromtitles
group by pub_id

havi ng sun(advance) > 15000

and avg(price) < 18
and pub_id > "0800"

98

avg(price)
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0877 41, 000. 00 15. 41

(1 row affected)

How the having, group by, and where clauses interact

When you include the having, group by, and where clauses in a query, the
seguence in which each clause affects the rows determines the final results:

¢ Thewhere clause excludes rows that do not meet its search conditions.

e Thegroup by clause collects the remaining rows into one group for each
unique value in the group by expression.

*  Aggregate functions specified in the select list calculate summary values
for each group.

¢ Thehaving clause excludesrowsfrom thefinal resultsthat do not meet its
search conditions.

The following query illustrates the use of where, group by, and having clauses
in one select statement containing aggregates:

select stor_id, title_id, sun(qty)
from sal esdet ai |

where title_id |ike "PS%

group by stor_id, title_id

havi ng sunm(qty) > 200

stor_id title_id

5023 PS1372 375
5023 PS2091 1, 845
5023 PS3333 3, 437
5023 PS7777 2,206
6380 PS7777 500
7067 PS3333 345
7067 PS7777 250

(7 rows affected)
The query functioned in this order:

1 Thewhere clause identified only rows with title_id beginning with “PS’
(psychology books),
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2 group by collected the rows by common stor_id and title_id,

3 The sum aggregate calculated the total number of books sold for each
group, and

4 The having clause excluded the groups whose totals do not exceed 200
books from the final results.

All of the previous having examples adhere to the SQL standards, which
specify that columnsin ahaving expression must have asingle value, and must
bein the select list or group by clause. However, the Transact-SQL extensions
to having allow columnsor expressionsnot inthe select list and not in the group
by clause.

The following example determines the average price for each title type, but it
excludes those types that do not have more than $10,000 in total sales, even
though the sum aggregate does not appear in the results.

sel ect type, avg(price)
fromtitles

group by type

havi ng sun(total _sal es) > 10000

type

busi ness 13.73
nod_cook 11. 49
popul ar _conp 21. 48
trad_cook 15. 96

(4 rows affected)

The extension behaves as if the column or expression were part of the select
list but not part of the displayed results. If you include an non-aggregated
columnwith having, but it isnot part of the select list or the group by clause, the
query produces results similar to the “extended” column extension described
earlier in this chapter. For example:

sel ect type, avg(price)
fromtitles

group by type

havi ng total _sal es > 4000

type

busi ness 13.73
busi ness 13.73
busi ness 13.73
nod_cook 11. 49
popul ar _conp 21.48
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popul ar _conp 21. 48
psychol ogy 13.50
trad_cook 15. 96
trad_cook 15. 96

(9 rows affected)

Unlike an extended column, the total_sales column does not appear in thefinal
results, yet the number of displayed rows for each type depends on the
total_sales for each title. The query indicates that three business, one
mod_cook, two popular_comp, one psychology, and two trad_cook, titles
exceed $4000 in total sales.

Asmentioned earlier, the way Adaptive Server handles extended columns may
seem as if the query isignoring the where clause in the final results. To make
the where conditions affect the results for the extended column, you should
repeat the conditions in the having clause. For example:

sel ect type, advance, avg(price)
fromtitles

wher e advance > 5000

group by type

havi ng advance > 5000

type advance

busi ness 10, 125. 00 2.99
nmod_cook 15, 000. 00 2.99
popul ar _conp 7, 000. 00 21.48
popul ar _conp 8, 000. 00 21.48
psychol ogy 7, 000. 00 14. 30
psychol ogy 6, 000. 00 14. 30
trad_cook 7, 000. 00 17. 97
trad_cook 8, 000. 00 17. 97

(8 rows affected)

Using having without group by

A query with a having clause should also have a group by clause. If you omit
group by, al therows not excluded by the where clause return asasingle group.

Because no grouping is done between the where and having clauses, they
cannot act independently of each other. having actslikewhere becauseit affects
the rowsin asingle group rather than groups, except the having clause can still
use aggregates.
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Thisexample usesthe having clausein thefollowing way: it averagestheprice,
excludes from the results titles with advances greater than $4,000, and
produces results where price is less than the average price:

select title_id, advance, price
fromtitles

wher e advance < 4000

havi ng price > avg(price)

title_id advance price

BU1032 5, 000. 00 19. 99
BU7832 5, 000. 00 19. 99
MC2222 0. 00 19. 99
PC1035 7, 000. 00 22.95
PC8888 8, 000. 00 20. 00
PS1372 7, 000. 00 21.59
PS3333 2, 000. 00 19. 99
TC3218 7, 000. 00 20. 95

(8 rows affected)

You can also usethe having clausewith the Transact-SQL extension that allows
you to omit the group by clause from a query that includes an aggregatein its
select list. These scalar aggregate functions calculate values for the table as a
single group, not for groups within the table.

In this example, the group by clause is omitted, which makes the aggregate
function calcul ate avalue for the whole table. The having clause excludes non-
matching rows from the result group.

sel ect pub_id, count(pub_id)
from publishers
havi ng pub_id < "1000"

pub_i d
0736 3
0877 3

(2 rows affected)
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Sorting query results: the order by clause

The order by clause allows you to sort query results by one or more columns,
up to 31. Each sort is either ascending (asc) or descending (desc). If neither is
specified, asc isthe default. The following query orders results by pub_id:

select pub_id, type, title_id
fromtitles
order by pub_id

pub_id type title_id
0736 busi ness BU2075
0736 psychol ogy PS2091
0736 psychol ogy PS2106
0736 psychol ogy PS3333
0736 psychol ogy PS7777
0877 UNDECI DED MC3026
0877 nod_cook MC2222
0877 nod_cook MC3021
0877 psychol ogy PS1372
0877 trad_cook TC3218
0877 trad_cook TC4203
0877 trad_cook TCr777
1389 busi ness BU1032
1389 busi ness BU1111
1389 busi ness BU7832
1389 popul ar _conp PC1035
1389 popul ar _conp PC8888
1389 popul ar _conp PC9999

(18 rows affected)

If you name more than one columnin the order by clause, Adaptive Server nests
the sorts. The following statement sorts the rows in the stores table first by
stor_id in descending order, then by payterms (in ascending order, since desc is
not specified), and finally by country (also ascending). Adaptive Server sorts
null values first within any group.

sel ect stor_id, payternms, country
fromstores
order by stor_id desc, payterns

stor_id payterns country
8042 Net 30 USA
7896 Net 60 USA
7131 Net 60 USA
7067 Net 30 USA
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7066 Net 30 USA
6380 Net 60 USA
5023 Net 60 USA

(7 rows affected)

You can use the position number of acolumnin aselect list instead of the
column name. Column names and sel ect list numbers can bemixed. Both of the
following statements produce the same results as the preceding one.

select pub_id, type, title_id
fromtitles

order by 1 desc, 2, 3

select pub_id, type, title_id
fromtitles

order by 1 desc, type, 3

Most versions of SQL require that order by items appear in the select list, but
Transact-SQL has no such restriction. You could order the results of the
preceding query by title, although that column does not appear in the select list.

Note You cannot use order by on text or image columns.

Adaptive Server does not allow subqueries, aggregates, variables and constant
expressions in the order by list.

With order by, null values come before all others.,

The effects of an order by clause on mixed-case data depend on the sort order
installed on your Adaptive Server. The basic choices are binary, dictionary
order, and case-insensitive. The system procedure sp_helpsort displaysthe sort
order for your server. See the Reference Manual for more information on sort
orders.

order by and group by
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You can use an order by clause to order the results of agroup by in a particular
way.

Put the order by clause after the group by clause. For example, to find the
average price of each type of book and order the results by average price, the
Statement is:

sel ect type, avg(price)
fromtitles
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group by type
order by avg(price)

type

UNDECI DED NULL
nmod_cook 11. 49
psychol ogy 13.50
busi ness 13.73
trad_cook 15. 96
popul ar _conp 21.48

(6 rows affected)

order by and group by used with select distinct

A select distinct query with order by or group by can return duplicate values if
the order by or group by column is not in the select list. For example:

sel ect distinct
fromtitles
order by type
pub_id

pub_i d

(8 rows affected)

If aquery has an order by or group by clause that includes columns not in the
select list, Adaptive Server adds those columns as hidden columnsin the
columns being processed. The columnslisted in the order by or group by clause
are included in the test for distinct rows. To comply with ANSI standards,
include the order by or group by column in the select list. For example:
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sel ect distinct
fromtitles
order by type
pub_id type

pub_id, type
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0877 UNDEC!I DED
0736 busi ness
1389 busi ness
0877 nod_cook
1389 popul ar _conp
0736 psychol ogy
0877 psychol ogy
0877 trad_cook

(8 rows affected)

Summarizing groups of data: the compute clause
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The compute clause is a Transact-SQL extension. Use it with row aggregates
to produce reports that show subtotal's of grouped summaries. Such reports,
usually produced by areport generator, are called control-break reports, since
summary values appear in the report under the control of the groupings
(“breaks”) you specify in the compute clause.

These summary values appear as additional rows in the query results, unlike
the aggregate results of agroup by clause, which appear as new columns.

A compute clause allows you to see detail and summary rows with one select
statement. You can calculate summary values for subgroups and you can
calculate more than one row aggregate (see “ Row aggregates and compute” on
page 109) for the same group.

The general syntax for compute is:

compute row_aggregate(column_name)
[, row_aggregate(column_name)]...
[by column_name [, column_name]...]

The row aggregates you can use with compute are sum, avg, min, max, and
count. You can use sum and avg only with numeric columns. Unlike the order
by clause, you cannot use the positional number of acolumn from the select list
instead of the column name.

Note You cannot use text or image columnsin a compute clause.
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A system test may fail because there are too many aggregates in the compute
clause of a query. The number of aggregates that each compute clause can
accommodateislimitedto 127, and if acompute clause contains morethan 127
aggregates, the system generates an error message when you try to execute the
query.

Each avg() aggregate counts as two aggregates when you are counting toward
thelimit of 127, because an avg() aggregateis actually acombination of asum()

aggregate and a count() aggregate.

Following are two queries and their results. The first one uses group by and
aggregates. The second uses compute and row aggregates. Note the difference
in the results.

sel ect type, sum(price), sun{advance)
fromtitles

group by type

type

UNDECI DED NULL NULL
busi ness 54. 92 25,125. 00
nod_cook 22.98 15, 000. 00
popul ar _conp 42. 95 15, 000. 00
psychol ogy 67.52 21, 275. 00
trad_cook 47. 89 19, 000. 00

(6 rows affected)

sel ect type, price, advance

fromtitles

order by type

conpute sum(price), sumadvance) by type

type price advance

UNDECI DED NULL NULL

Conpute Resul t:

NULL NULL
type price advance
busi ness 2.99 10, 125. 00
busi ness 11.95 5, 000. 00
busi ness 19. 99 5, 000. 00
busi ness 19. 99 5, 000. 00

Conpute Resul t:
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54,92
type price
nod_cook 2.99
nod_cook 19. 99
Conpute Resul t:

22.98
type price

popul ar_conp NULL
popul ar _conp 20. 00
popul ar _conp 22.95

Conpute Resul t:

42.95
type price
psychol ogy 7.00
psychol ogy 7.99
psychol ogy 10. 95
psychol ogy 19. 99
psychol ogy 21.59
Conpute Resul t:

67.52
type price
trad_cook 11. 95
trad_cook 14. 99
trad_cook 20. 95
Conpute Resul t:

47.89

(24 rows affected)

25, 125. 00
advance
15, 000. 00
0. 00

15, 000. 00

advance
NULL
8, 000. 00
7, 000. 00

6, 000. 00
4, 000. 00
2,275.00
2, 000. 00
7,000. 00

21, 275.00

advance

4, 000. 00
8, 000. 00
7,000. 00

19, 000. 00

Each summary valueis treated as a row.
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Row aggregates and compute
The row aggregates used with compute are listed in Table 3-2:

Table 3-2: How aggregates are used with a compute statement

Row aggregates Result

sum Total of the values in the expression
avg Average of the valuesin the expression
max Highest value in the expression

min Lowest value in the expression

cou

nt Number of selected rows

These row aggregates are the same aggregates that can be used with group by,
except thereis no row aggregate function that is the equivalent of count(*). To
find the summary information produced by group by and count(*), use a
compute clause without the by keyword.

Rules for compute clauses
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Adaptive Server does not allow the distinct keyword with the row
aggregates.

The columns in a compute clause must appear in the select list.

You cannot use select into (see Chapter 8, “ Creating Databases and
Tables") inthe same statement as acompute clause because statementsthat
include compute do not generate normal rows.

If you use compute with the by keyword, you must also use an order by
clause. The columns listed after by must be identical to, or a subset of,
those listed after order by, and must be in the same left-to-right order, start
with the same expression, and not skip any expressions.

For example, suppose the order by clauseis:
order by a, b, ¢

The compute clause can be any or al of these:
conput e row aggregate (colum_nane) by a, b, ¢
conpute row aggregate (colum_nanme) by a, b
conput e row_aggregate (columm_nane) by a

The compute clause cannot be any of these:

conput e row_aggregate (colum_nane) by b, c
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conpute row aggregate (colum_nane) by a, c
conpute row _aggregate (colum_nane) by c

You must use a column name or an expression in the order by clause; you
cannot sort by a column heading.

»  The compute keyword can be used without by to generate grand totals,
grand counts, and so on. order by is optional if you use the compute
keyword without by. The compute keyword without by is discussed under
“Grand values: compute without by” on page 113.

Specifying more than one column after compute

110

Listing more than one column after the by keyword affects the query by
breaking a group into subgroups and applying the specified row aggregate to
each level of grouping. For example, this query finds the sum of the prices of
psychology books from each publisher;

sel ect type, pub_id, price
fromtitles

where type = "psychol ogy"

order by type, pub_id, price
conpute sun{price) by type, pub_id

type pub_id price

psychol ogy 0736 7.00
psychol ogy 0736 7.99
psychol ogy 0736 10. 95
psychol ogy 0736 19. 99

Conpute Resul t:

45. 93
type pub_id price
psychol ogy 0877 21.59

Conpute Resul t:

(7 rows affected)
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Using more than one compute clause

You can use different aggregatesin the same statement by including more than
one compute clause. The following query is similar to the preceding one but
adds the sum of the prices of psychology books by publisher:

sel ect type, pub_id, price
fromtitles

where type = "psychol ogy"

order by type, pub_id, price
conpute sum(price) by type, pub_id
conmput e sun(price) by type

type pub_id price

psychol ogy 0736 7.00
psychol ogy 0736 7.99
psychol ogy 0736 10. 95
psychol ogy 0736 19. 99

Conpute Resul t:

psychol ogy 0877 21.59

Conpute Resul t:

(8 rows affected)

Applying an aggregate to more than one column

One compute clause can apply the same aggregate to several columns. This
query finds the sum of the prices and advances for each type of cookbook:

sel ect type, price, advance
fromtitles
where type |ike "% ook"
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order by type
conpute sun{price), sun(advance) by type

type price advance
nod_cook 2.99 15, 000. 00
nod_cook 19. 99 0. 00

22.98 15, 000. 00
type price advance
trad_cook 11. 95 4, 000. 00
trad_cook 14.99 8, 000. 00
trad_cook 20. 95 7, 000. 00

Conpute Resul t:

47. 89 19, 000. 00

(7 rows affected)

Remember, the columns to which the aggregates apply must also be in the
select list.

Using different aggregates in the same compute clause
You can use different aggregates in the same compute clause:

sel ect type, pub_id, price

fromtitles

where type |ike "%ook"

order by type, pub_id

conpute sun(price), max(pub_id) by type

type pub_id price
nod_cook 0877 2.99
nod_cook 0877 19. 99

Conpute Resul t:

22.98 0877

type pub_id price
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trad_cook 0877 11. 95
trad_cook 0877 14.99
trad_cook 0877 20. 95

Conpute Resul t:

47.89 0877

(7 rows affected)

Grand values: compute without by

You can use the compute keyword without by to generate grand totals, grand

counts, and so on.

This statement finds the grand total of the prices and advances of al types of

books that cost more than $20:

sel ect type, price, advance
fromtitles
where price > $20

conpute sum(price), sumadvance)
advance

type price

popul ar _conp 22.95
psychol ogy 21.59
trad_cook 20. 95

Conpute Resul t:

65.49 21, 000. 00

(4 rows affected)

7,000. 00
7,000. 00
7,000. 00

You can use acompute with by and acompute without by in the same query. The
following query finds the sum of prices and advances by type and then
computes the grand total of prices and advances for all types of books.

sel ect type, price, advance
fromtitles

where type |ike "% ook"
order by type

conpute sum(price), sumadvance) by type

conpute sum(price), sumadvance)

type price
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nod_ cook 2.99
nod_cook 19. 99

Conpute Resul t:

type price

trad_cook 11.95
trad_cook 14. 99
trad_cook 20. 95

Conpute Resul t:

47.89 19, 000. 00
Conpute Resul t:

70. 87 34,000. 00

(8 rows affected)

15, 000. 00
0.00

advance
4, 000. 00
8, 000. 00
7, 000. 00

The union operator combines the results of two or more queriesinto asingle
result set. The Transact-SQL extension to union alows you to:

Use union in the select clause of an insert statement.

Specify new column headingsin the order by clause of aselect statement

when union is present in the select statement.

The syntax of the union operator is as follows:

queryl
[union [all] queryN ] ...
[order by clause]
[compute clause]

where querylis:

sel ect select_|ist
[into clause]
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[from cl ause]
[ wher e cl ause]

[ group by cl ause]

[ havi ng cl ause]

and queryN is:

sel ect select_|ist

[from cl ause]
[ wher e cl ause]

[ group by cl ause]

[ havi ng cl ause]

Figure 3-1: Union combining queries

Table T1 Table T2

a h a h
char(4) ind char(4) ind
ahi 1 ghi 3
et 2 jhl 4
ghi 3 T 5

For example, suppose you have the following two tables containing the data
shown:

The following query creates a union between the two tables:
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create
i nsert
i nsert
i nsert
create
i nsert
i nsert
i nsert
sel ect
uni on

sel ect

table T1 (a char(4)
T1 val ues ("abc", 1)
Tl values ("def", 2)
T1 values ("ghi", 3)
table T2 (a char(4),
T2 values ("ghi", 3)
T2 values ("jkl", 4)
T2 val ues ("mmo", 5)
* fromT1l
* from T2
b

1

2

3

b int)

b int)
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j kI 4
mo 5

(5 rows affected)

By default, the union operator removes duplicate rows from the result set. Use
the all option to include duplicate rows. Notice a so that the columns in the
result set have the same names as the columnsin T1. You can use any number
of union operators in a Transact-SQL statement. For example:

X union y union z

By default, Adaptive Server evaluates a statement containing union operators
from left to right. You can use parentheses to specify a different evaluation
order.

For example, the following two expressions are not equivalent:

x union all (y union z)

(x union all y) union z

In the first expression, duplicates are eliminated in the union betweeny and z
Then, in the union between that set and x, duplicates are not eliminated. In the
second expression, duplicates are included in the union between x and y, but
are then eliminated in the subsequent union with z; all does not affect the final
result of this statement.

Guidelines for union queries
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When you use union statements:

* All select listsin the union statement must have the same number of
expressions (such as column names, arithmeti c expressions, and aggregate
functions). The following statement is invalid because the first select list
islonger than the second:

create tabl e stores_east
(stor_id char(4) not null,
stor_nane varchar (40) null,
stor_address varchar (40) null,
city varchar(20) null,

state char(2) null,

country varchar (12) nul I,

post al code char(10) null,
payternms varchar(12) null)
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select stor_id, city, state fromstores
uni on
select stor_id, city from stores_east

drop table stores_east

¢ Corresponding columnsin all tables, or any subset of columns used in the
individual queries, must be of the same datatype, or an implicit data
conversion must be possible between the two datatypes, or an explicit
conversion should be supplied. For example, a union isnot possible
between a column of the char datatype and one of the int datatype, unless
an explicit conversion is supplied. However, aunion is possible between a
column of the money datatype and one of the int datatype. See union and
“Datatype Conversion Functions’ in the Reference Manual for more
information about comparing datatypes in a union statement.

¢ Youmust place corresponding columnsin theindividual queriesof aunion
statement in the same order, because union compares the columns one to
onein the order given in the query. For example, suppose you have the
following tables:

Figure 3-2: Union comparing columns

Table T3 Table T4

a h s a h

nd thar(4)  chan(d) char(4) i

1 dh ikl ahi 1

2 def T def 2

3 ghd P ghi 3
This query:

select a, b fromT3
uni on
select b, a fromT4

produces:

a b
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1 abc
2 def
3 ghi

(3 rows affected)

The following query resultsin an error message, because the datatypes of
corresponding columns are not compatible:

select a, b fromT3
uni on
select a, b fromT4

drop table T3
drop table T4

When you combine different (but compatible) datatypes such as float and
int in aunion statement, Adaptive Server converts them to the datatype
with the most precision.

*  Adaptive Server takesthe column namesin the table resulting from aunion
from thefirst individual query in the union statement. Therefore, to define
anew column heading for the result set, do so in the first query. In
addition, to refer to acolumn in the result set by anew name, for example,
in an order by statement, refer to it in that way in thefirst select statement.

The following query is correct:

select Cities = city fromstores
uni on

select city from authors

order by Gties

Using union with other Transact-SQL commands
When you use union statements with other Transact-SQL commands:

*  Thefirst query in the union statement may contain an into clause that
creates atable to hold the final result set. For example, the following
statement creates a table called results that contains the union of tables
publishers, stores, and salesdetail:

use master
sp_dbopti on pubs2, "select into", true
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use pubs?2

checkpoi nt

sel ect pub_id, pub_name, city into results

from publishers

uni on

select stor_id, stor_nane, city fromstores

uni on

select stor_id, title_id, ord_num from sal esdet ai |

You can use theinto clause only in the first query; if it appears anywhere
else, you get an error message.

¢ You can use order by and compute clauses only at the end of the union
statement to define the order of the final results or to compute summary
values. You cannot use them within theindividual queriesthat make up the
union statement.

¢ You can use group by and having clauses within individua queries only;
you cannot use them to affect the final result set.

¢ You can aso use the union operator within an insert statement. For
example:

create table tour (city varchar(20), state char(2))

insert into tour
select city, state fromstores
uni on
select city, state fromauthors
drop table tour

e Starting with Adaptive Server version 12.5, you can use the union operator
within acreate view statement. If you are using an earlier version of
Adaptive Server, however, you cannot use the union operator within a
create view statement.

e You cannot use the union operator on text and image columns.

e You cannot use the for browse clause in statements involving the union
operator.
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CHAPTER 4

Subqueries: Using Queries
Within Other Queries

A subquery isaselect statement that is nested inside another select, insert,
update, or delete statement, inside a conditional statement, or inside
another subquery.

This chapter discusses:

Topic Page
How subqueries work 121
Types of subqueries 130
Using correlated subqueries 148

You can also express subgueries asjoin operations. See Chapter 6, “ Joins:
Retrieving Data from Several Tables.”

How subqueries work
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Subqueries, also called inner queries, appear within awhere or having
clause of another SQL statement or in the select list of a statement. You
can use subqueries to handle query requests that are expressed as the
results of other queries. A statement that includes a subquery operates on
rows from one table, based on its evaluation of the subquery’s select list,
which can refer either to the same table asthe outer query, or to adifferent
table. In Transact-SQL, a subquery can aso be used almost anywhere an
expression is allowed, if the subquery returnsasingle value. A case
expression can also include a subquery.

For example, this subquery lists the names of all authors whose royalty
split is more than $75:

sel ect au_fnane, au_l name
from aut hors
where au_id in

(select au_id
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Subquery syntax

122

fromtitleauthor
where royal typer > 75)

select statements that contain one or more subqueries are sometimes called
nested queriesor nested select statements.

You can formulate as joins many SQL statements that include a subquery.
Other questions can be posed only with subqueries. Some people find
subqueries easier to understand. Other SQL users avoid subqueries whenever
possible. You can choose whichever formulation you prefer.

The result of a subquery that returns no valuesis NULL. If asubquery returns
NULL, the query failed.

Always enclose the select statement of a subquery in parentheses. The select
syntax for a subquery is somewhat restricted:

(select [all | distinct] subquery_select_list

[from_clause]

[where search_conditions]

[group by aggregate_free_expression |,
aggregate_free_expression]...]

[having search_conditions])

from_clause ::=
from table_reference [,table_reference]...

table_reference ::=
table_view_name | ANSI_join

table_view_name ::=
{table_view_reference | derived_table_reference}
[holdlock | noholdlock]
[shared]

table_view_reference ::=
[[database.]owner.]{table_name | view_name}
[[as] correlation_name ]
[index {index_name | table_name }]
[prefetch size ]
[Iru | mrul}}

derived_table_reference ::=
derived_table [as] correlation_name
[‘( derived_column_list’)’]

derived_column_list ::= column_name [',’ column_name]
derived_table ::="(’ select’)’
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Subquery restrictions
A subquery is subject to the following restrictions:

Transact-SQL User’s Guide

The subquery_select_list can consist of only one column name, except in
the exists subquery, where an (*) is usually used in place of the single
column name. Do not specify more than one column name. Qualify
column names with table or view names if there is ambiguity about the
table or view to which they belong.

Subqueries can be nested inside the where or having clause of an outer
select, insert, update, Or delete statement, inside another subquery, orin a
select list. Alternatively, you can write many statements that contain
subqueries as joins; Adaptive Server processes such statements asjoins.

In Transact-SQL , a subquery can appear almost anywhere an expression
can be used, if it returns asingle value.

A subquery can appear almost anywhere an expression can be used. SQL
derived tables can therefore be used in the from clause of a subquery
wherever the subquery is used.

You cannot use subqueriesin an order by, group by, or compute by list.
You cannot include a for browse clause in a subquery.

You cannot include a union clause in a subquery unlessit is part of a
derived table expression within the subquery. For more information on
using SQL derived tables, see Chapter 5, “SQL Derived Tables.”.

Theselect list of an inner subquery introduced with acomparison operator
can include only one expression or column name, and the subquery must
return asingle value. The column you name in the where clause of the
outer statement must be join-compatible with the column you namein the
subquery select list.

text and image datatypes are not alowed in subqueries.

Subqueries cannot mani pulate their results internally, that is, a subquery
cannot includethe order by clause, the compute clause, or theinto keyword.

Correlated (repeating) subqueriesarenot allowed in the select clause of an
updatable cursor defined by declare cursor.

Thereisalimit of 16 nesting levels.

The maximum number of subqueries on each side of aunion is 16.
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e Thewhere clause of asubquery can contain an aggregate function only if
the subquery isin ahaving clause of an outer query and the aggregate value
isacolumn from atable in the from clause of the outer query.

e Theresult expression from a subquery is subject to the same limits as for
any expression. The maximum length of an expressionis 16K. For more
information, see Chapter 4, “ Expressions, ldentifiers, and Wildcard
“Characters’ in the Adaptive Server Reference Manual.

Example of using a subquery

Suppose you want to find the books that have the same price as Sraight Talk
About Compurters. First, you find the price of Sraight Talk:

sel ect price

fromtitles

where title = "Strai ght Tal k About Conputers"
price

(1 row affected)

You usetheresults of thefirst query in asecond query to find all the books that
cost the same as Sraight Talk:

select title, price
fromtitles
where price = $19.99

title price
The Busy Executive's Database Quide 19. 99
Strai ght Tal k About Conputers 19. 99
Silicon Valley Gastronomic Treats 19. 99

Prol onged Data Deprivation: Four Case Studies 19.99

(4 rows affected)
You can use a subquery to receive the same resultsin only one step:

select title, price
fromtitles
where price =
(select price
fromtitles
where title = "Straight Tal k About Conputers")
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title price
The Busy Executive’s Database Guide 19.99
Strai ght Tal k About Conputers 19. 99
Silicon Valley Gastrononmic Treats 19.99

Prol onged Data Deprivation: Four Case Studies 19.99

(4 rows affected)

Qualifying column names

Column namesin astatement areimplicitly qualified by thetablereferencedin
the from clause at the same level. In the following example, the table name
publishers implicitly qualifies the pub_id column in the where clause of the
outer query. Thereference to pub_id in the select list of the subquery is
qualified by the subquery’s from clause—that is, by thetitles table:

sel ect pub_nane

from publishers

where pub_id in
(select pub_id
fromtitles
where type = "busi ness")

Thisiswhat the query looks like with the implicit assumptions spelled out:

sel ect pub_nane
from publishers
where publishers.pub_id in
(select titles.pub_id
fromtitles
where type = "busi ness")

It is never wrong to state the table name explicitly, and you can override
implicit assumptions about table names by using explicit qualifications.

Subqueries with correlation names

Asdiscussed in Chapter 6, “ Joins: Retrieving Datafrom Several Tables,” table
correlation names are required in self-joins because the table being joined to
itself appears in two different roles. You can also use correlation namesin
nested queries that refer to the same table in both an inner query and an outer
query.
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For example, you can find authorswho livein the samecity as LiviaKarsen by
using this subquery:

sel ect aul.au_l name, aul.au_fnane, aul.city
fromauthors aul
where aul.city in
(select au2.city
from aut hors au2

where au2.au_fnane = "Livia"

and au2. au_l nanme = "Karsen")
au_l nane au_f nane city
G een Marjorie Cakl and
St rai ght Di ck Gakl and
Stringer Dirk Cakl and
MacFeat her St ear ns Gakl and
Kar sen Livia Gakl and

(5 rows affected)

Explicit correlation names make it clear that the reference to authors in the
subquery is not the same as the reference to authors in the outer query.

Without explicit correlation, the subquery is:

sel ect au_l nane, au_fname, city
from authors
where city in
(select city
from aut hors
where au_fname = "Livia"
and au_l nane = "Karsen")

Alternatively, you can state the above query, as well as other statementsin
which the subquery and the outer query refer to the same table, as self-joins:

sel ect aul.au_l nane, aul.au_fname, aul.city
fromauthors aul, authors au2

where aul.city = au2.city

and au2. au_l name = "Karsen"

and au2.au_fname = "Livia"

A subquery restated as ajoin may not return the results in the same order;
additionally, the join may require the distinct keyword to eliminate duplicates.
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Multiple levels of nesting

A subquery can include one or more subqueries. You can nest up to 16
subqueries in a statement.

For example: “Find the names of authors who have participated in writing at
|east one popular computing book:”

sel ect au_l nane, au_fnane
from aut hors
where au_id in
(select au_id
fromtitleauthor
where title_id in
(select title_id
fromtitles
where type = "popul ar_comp") )

au_l nanme au_f nane
Car son Cheryl
Dul | Ann
Locksl ey Chastity
Hunt er Sheryl

(4 rows affected)

Theoutermost query selectsall author names. Thenext query findsthe authors’
IDs, and the innermost query returns the title ID numbers PC1035, PC8888,
and PC9999.

You can aso express this query asajoin:

sel ect au_l nane, au_fname

fromauthors, titles, titleauthor

where authors.au_id = titleauthor.au_id
and titles.title_id = titleauthor.title_id
and type = "popul ar_conp"
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Subqueries in update, delete, and insert statements

You can nest subqueriesin update, delete, and insert statements aswell asin
select statements.

Note Running the sample queriesin this section changes the pubs2 database.
Ask a System Administrator to help you get a clean copy of the sample
database.

The following query doubles the price of all books published by New Age
Books. The statement updates the titles table; its subquery references the
publishers table.

update titles
set price = price * 2
where pub_id in
(select pub_id
from publishers
where pub_name = "New Age Books")

An equivalent update statement using ajoinis:

update titles

set price = price * 2

fromtitles, publishers

where titles.pub_id = publishers.pub_id
and pub_nane = "New Age Books"

You can remove al records of sales of business books with this nested select
statement:

del et e sal esdetai |

where title_id in
(select title_id
fromtitles
where type = "busi ness")

An equivalent delete statement using ajoinis:

del et e sal esdetai l

from sal esdetail, titles
where sal esdetail .title_id = titles.title_id
and type = "busi ness"

128 Adaptive Server Enterprise



CHAPTER 4 Subqueries: Using Queries Within Other Queries

Subqueries in conditional statements

You can use subqueriesin conditional statements. The preceding subquery that
removed all records of sales of business books can be rewritten, as shown in
the next example, to check for the records before deleting them:

if exists (select title_ id
fromtitles
where type = "busi ness")
begin
del et e sal esdetai l
where title_id in
(select title_id
fromtitles
where type = "busi ness")
end

Using subqueries instead of expressions

In Transact-SQL, you can substitute a subquery almost anywhere you can use
an expression in a select, update, insert, or delete statement. For example, a
subquery can compare with a column from the inner table of an outer join.

You cannot use a subquery in an order by list or as an expression in the values
list in an insert statement.

The following statement shows how to find the titles and types of books that
have been written by authors living in California and that are also published
there:

select title, type

fromtitles

where title in
(select title
fromtitles, titleauthor, authors
where titles.title_id = titleauthor.title_id
and titleauthor.au_id = authors.au_id
and aut hors.state = "CA")

and title in
(select title
fromtitles, publishers
where titles.pub_id = publishers.pub_id
and publishers.state = "CA")

title type

The Busy Executive's Database Cuide busi ness
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Cooki ng with Conputers:

Surreptitious Bal ance Sheets busi ness
Strai ght Tal k About Conputers busi ness
But Is It User Friendly? popul ar _conp
Secrets of Silicon Valley popul ar _conp
Net Etiquette popul ar _conp

(6 rows affected)

The following statement sel ects the book titles that have had more than 5000
copies sold, liststheir prices, and the price of the most expensive book:

select title, price,
(select max(price) fromtitles)
fromtitles
where total _sales > 5000

title price
You Can Conbat Conputer Stress! 2.99 22.95
The Gourmet M crowave 2.99 22.95
But Is It User Friendly? 22.95 22.95
Fifty Years in Bucki ngham Pal ace

Ki t chens 11.95 22.95

(4 rows affected)

Types of subqueries

There are two basic types of subqueries:

e Expression subqueries are introduced with an unmodified comparison
operator, must return a single value, and can be used almost anywhere an
expression isallowed in SQL.

e Quantified predicate subqueries operate on lists introduced with in or
with a comparison operator modified by any or all. Quantified predicate
subqueries return 0 or more values. Thistypeis also used as an existence
test, introduced with exists.

Subqueries of either type are either noncorrelated or correlated (repeating).
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A noncorrelated subquery can be evaluated asif it were an independent
query. Conceptually, the results of the subquery are substituted inthemain
statement, or outer query. Thisis not how Adaptive Server actually
processes statements with subqueries. Noncorrel ated subqueries can
aternatively be stated as joins and are processed as joins by Adaptive
Server.

« A correlated subquery cannot be evaluated as an independent query, but
can reference columnsin atable listed in the from list of the outer query.
Correlated subqueries are discussed in detail at the end of this chapter.

Expression subqueries
Expression subqueriesinclude:
e Subgueriesin aselect list (introduced with in)

e Subgueriesin awhere or having clause connected by a comparison
operator (=, I=, >, >=, <, <=)

Expression subqueries take the general form:
[Start of select, insert, update, delete statement or subquery]

wher e expressi on conpari son_operator (subquery)
[End of select, insert, update, delete statement or subquery]

An expression consists of asubguery or any combination of column names,
constants, and functions connected by arithmetic or bitwise operators.

The comparison_operator is one of:

Operator Meaning

= Equal to

> Greater than

< Less than

>= Greater than or equal to
<= Less than or equal to

I= Not equal to

<> Not equal to

1> Not greater than

I< Not less than
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If you use a column name in the where or having clause of the outer statement,
make sure a column name in the subquery _select_list isjoin compatible with
it.

A subquery that isintroduced with an unmodified comparison operator (that is,
acomparison operator that isnot followed by any or all) must resolvetoasingle
value. If such a subquery returns more than one value, Adaptive Server returns
an error message.

For example, suppose that each publisher islocated in only one city. To find
the names of authors who live in the city where Algodata Infosystemsis
located, write a statement with a subquery that is introduced with the
comparison operator =;

sel ect au_l nane, au_fnane
from authors
where city =

(select city

from publishers

where pub_nanme = "Al godata | nfosystens")
au_l nane au_fnane
Car son Cheryl
Bennet Abr aham

(2 rows affected)

Using scalar aggregate functions to guarantee a single value

132

Subqueries that are introduced with unmodified comparison operators often
include scalar aggregate functions, because these return a single value.

For example, to find the names of books that are priced higher than the current
minimum price:

select title
fromtitles
where price >
(select mn(price)
fromtitles)
title
The Busy Executive's Database Quide
Cooki ng with Conputers: Surreptitious Bal ance
Sheet s
Strai ght Tal k About Conputers
Silicon Valley Gastronomc Treats
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But Is It User Friendly?

Secrets of Silicon Valley

Conput er Phobi ¢ and Non- Phobi c | ndi vi dual s:
Behavi or Vari ations

I's Anger the Eneny?

Life Wthout Fear

Prol onged Data Deprivation: Four Case Studies

Enotional Security: A New Al gorithm

Oni ons, Leeks, and Garlic: Cooking Secrets of the
Medi t err anean

Fifty Years in Bucki ngham Pal ace Kitchens

Sushi, Anyone?

(14 rows affected)

group by and having in expression subqueries

Because subqueries that are introduced by unmodified comparison operators
must return asingle value, they cannot include group by and having clauses
unlessyou know that the group by and having clauseswill return asingle value.

For example, this query finds the books that are priced higher than the lowest
priced book in the trad_cook category:

select title
fromtitles
where price >
(select mn(price)
fromtitles
group by type
havi ng type = "trad_cook")

Using distinct with expression subqueries

Subqueries that are introduced with unmodified comparison operators often
include the distinct keyword to ensure the return of asingle value.

For example, without distinct, this subquery would fail becauseit would return
more than one value:

sel ect pub_nane from publishers
where pub_id =
(select distinct pub_id
fromtitles
where pub_id = publishers. pub_id)
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Quantified predicate subqueries

Quantified predicate subqueries, which return alist of 0 and higher values, are
subqueries in awhere or having clause that are connected by any, all, in, or
exists. The any or all subquery operators modify comparison operators.

There are three types of quantified predicate subqueries:

any/all subqueries. Subqueriesintroduced with a modified comparison
operator, which may include agroup by or having clause, take the general
form:

[Start of select, insert, update, delete statement; or subquery]

wher e expressi on conpari son_operator [any | all]
(subquery)

[End of select, insert, update, delete statement; or subquery]

in/not in subqueries. Subqueriesintroduced within or not in take the general
form:

[Start of select, insert, update, delete statement; or subquery]
where expression [not] in (subquery)
[End of select, insert, update, delete statement; or subquery]

exists/not exists subqueries. Subqueries introduced by exists or not exists
are existence tests which take the general form:

[Start of select, insert, update, delete statement; or subquery]
where [not] exists (subquery)

[End of select, insert, update, delete statement; or subguery]

Though Adaptive Server alows the keyword distinct in quantified predicate
subqueries, it always processes the subquery as if distinct were not included.

Subqueries with any and all
The keywords all and any modify a comparison operator that introduces a
subquery.

When any isused with <, >, or = with a subquery, it returns results when any
valueretrieved in the subquery matchesthe valuein the where or having clause
of the outer statement.

134
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When all is used with < or > in a subquery, it returns results when all values
retrieved in the subquery match the value in the where or having clause of the
outer statement.

The syntax for any and all is:

{where | having} [not]
expression comparison_operator {any | all} (subquery)

Using the > comparison operator as an example:

e > all means greater than every value, or greater than the maximum value.
For example, > all (1, 2, 3) means greater than 3.

e > any means greater than at least one value, or greater than the minimum
value. Therefore, > any (1, 2, 3) means greater than 1.

If you introduce a subquery with all and a comparison operator does not return
any values, the entire query fails.

all and any can be tricky. For example, you might ask “Which books
commanded an advance greater than any book published by New Age Books?’

You can paraphrase this question to make its SQL “translation” more clear:
“Which books commanded an advance greater than the largest advance paid by
New Age Books?" The all keyword, not the any keyword, is required here:

select title
fromtitles
wher e advance > all
(sel ect advance
from publishers, titles
where titles.pub_id = publishers.pub_id
and pub_name = "New Age Books")
title

The Gournet M crowave

(1 row affected)

For each title, the outer query gets the titles and advances from thetitles table,
and it comparestheseto the advance amounts paid by New Age Booksreturned
from the subquery. The outer query looks at the largest value in the list and
determines whether the title being considered has commanded an even greater
advance.
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> all means greater than all values

The > all operator means that the value in the column that introduces the
subquery must be greater than each of the values returned by the subquery, for
arow to satisfy the condition in the outer query.

For example, to find the books that are priced higher than the highest-priced
book in the mod_cook category:

select title fromtitles where price > all
(select price fromtitles
where type = "nod_cook")

title

But Is It User Friendly?

Secrets of Silicon Valley

Conput er Phobi ¢ and Non- Phobi ¢ | ndi vi dual s:
Behavi or Vari ati ons

Oni ons, Leeks, and Garlic: Cooking Secrets of
the Mediterranean

(4 rows affected)

However, if the set returned by the inner query contains a NULL, the query
returns O rows. Thisis because NULL stands for “value unknown,” and it is
impossible to tell whether the value you are comparing is greater than an
unknown value.

For example, try to find the booksthat are priced higher than the highest-priced
book in the popular_comp category:

select title fromtitles where price > all
(select price fromtitles
where type = "popul ar_conp")

title

(0 rows affected)

No rows were returned because the subquery found that one of the books, Net
Etiquette, hasanull price.

= all means equal to every value
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The = all operator means that the value in the column that introduces the
subquery must be the same as each valuein the list of values returned by the
subquery, for arow to satisfy the outer query.
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For example, the following query finds out which authorslive in the same city
by looking at the postal code:

sel ect au_fnane, au_lnane, city
from aut hors
where city = all

(select city

from aut hors

where postal code |ike "946%)

> any means greater than at least one value

> any meansthat the value in the column that introduces the subquery must be
greater than at least one of the valuesin thelist returned by the subquery, for a
row to satisfy the outer query.

Thefollowing exampleisintroduced with a comparison operator modified by
any. It finds each title that has an advance larger than any advance amount paid
by New Age Books.

select title
fromtitles
where advance > any
(sel ect advance
fromtitles, publishers
where titles.pub_id = publishers.pub_id
and pub_name = "New Age Books")
title
The Busy Executive's Database Cuide
Cooking with Conputers: Surreptitious Bal ance
Sheet s
You Can Combat Conputer Stress!
Strai ght Tal k About Conputers
The CGournet M crowave
But Is It User Friendly?
Secrets of Silicon Valley
Conput er Phobi ¢ and Non- Phobi ¢ | ndi vi dual s:
Behavi or Vari ations
I's Anger the Eneny?
Life Wthout Fear
Enotional Security: A New Al gorithm
Oni ons, Leeks, and Garlic: Cooking Secrets of
the Mediterranean
Fifty Years in Bucki ngham Pal ace Kitchens
Sushi, Anyone?
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(14 rows affected)

For eachtitle sel ected by the outer query, theinner query findsalist of advance
amounts paid by New Age Books. The outer query looksat all the valuesin the
list and determines whether the title being considered has commanded an
advance that islarger than any of those values. In other words, this example
finds titles with advances as large as or larger than the lowest value paid by
New Age Books.

If the subquery does not return any values, the entire query fails.

= any means equal to some value

138

The = any operator is an existence check; it is equivalent to in. For example, to
find authorsthat live in the same city as any publisher, you can use either =any
orin:

sel ect au_l nane, au_fnane
from authors
where city = any

(select city

from publ i shers)
sel ect au_l nane, au_fnane
from aut hors
where city in

(select city

from publ i shers)

au_l nane au_fnane
Car son Cheryl
Bennet Abr aham

(2 rows affected)

However, the != any operator isdifferent from notin. The = any operator means
“not =aor not =bor not =¢”; notin means“not =aand not =band not =¢”.

For example, to find the authors who live in a city where no publisher is
located:

sel ect au_l nane, au_fnane
from aut hors
where city !'= any

(select city

from publ i shers)

Theresultsinclude all 23 authors. Thisis because every author livesin some
city where no publisher islocated, and each author livesin only one city.
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Theinner query finds all the citiesin which publishers are located, and then,
for each city, the outer query finds the authors who do not live there.

Here is what happens when you substitute not in in the same query:

sel ect au_l nane, au_fnane

from authors
where city not

(select city
from publishers)

au_l name

O Leary

St r ai ght
Smith

Dul |

G i ngl eshy
Locksl ey

G eene

Bl ot chet-Halls
Yokonot o

del Castillo
DeFr ance
Stringer
MacFeat her
Kar sen

Pant el ey
Hunt er
McBadden

Ri nger

Ri nger

(21 rows affected)

au_f nane
Johnson
Marjorie
M chael
Di ck
Meander
Ann

Burt
Chastity
Mor ni ngst ar
Regi nal d
Aki ko

| nnes

M chel
Dirk

St earns
Livia
Syl via
Sher yl
Heat her
Anne

Al bert

These are the results you want. They include all the authors except Cheryl
Carson and Abraham Bennet, who live in Berkeley, where Algodata
Infosystems is |ocated.

You get the same results if you use !=all, which is equivalent to not in:
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sel ect au_l nane, au_fnane

from aut hors

where city !'= all
(select city
from publishers)
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Subqueries used with in

140

Subqueriesthat are introduced with the keyword in return alist of 0 and higher
values. For example, this query finds the names of the publishers who have
published business books:

sel ect pub_nane
from publishers
where pub_id in
(select pub_id
fromtitles
where type = "busi ness")
pub_nane
New Age Books
Al godat a | nf osyst ens

(2 rows affected)

This statement is evaluated in two steps. The inner query returns the
identification numbers of the publishers who have published business books,
1389 and 0736. These values are then substituted in the outer query, which
finds the names that go with the identification numbersin the publishers table.
The query looks like this:

sel ect pub_nane
from publishers
where pub_id in ("1389", "0736")

Another way to formulate this query using a subquery is:

sel ect pub_nane
from publishers
where "business" in
(sel ect type
fromtitles
where pub_id = publishers. pub_id)

Note that the expression following the where keyword in the outer query can
be aconstant aswell asacolumn name. You can use other types of expressions,
such as combinations of constants and column names.

The preceding queries, like many other subqueries, can be alternatively
formulated as ajoin query:

sel ect distinct pub_nane

from publishers, titles

where publishers.pub_id =titles.pub_id
and type = "busi ness"
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Al godat a | nf osyst ens
Al godat a | nf osyst ens

New Age Books
Al godat a | nfosystens

(4 rows affected)

Both this query and the subquery versionsfind publishers who have published
business books. All are equally correct and produce the same results, though
you may need to use the distinct keyword to eliminate duplicates.

However, one advantage of using ajoin query rather than a subquery for this
and similar problemsis that ajoin query shows columns from more than one
table in the result. For example, to include the titles of the business booksin
the result, you would need to use the join version:

sel ect pub_nane, title

frompublishers, titles

where publishers.pub_id =titles.pub_id
and type = "business"

title

The Busy Executive's Database Cuide
Cooking with Conputers: Surreptitious
Bal ance Sheets

You Can Conbat Conputer Stress!

Strai ght Tal k About Conputers

Here is another example of a statement that can be formulated either with a
subquery or ajoin query: “Find the names of all second authors who livein
Californiaand receivelessthan 30 percent of theroyalties on abook.” Using a
subquery, the statement is:

sel ect au_l nane, au_fnane
from aut hors
where state = "CA"
and au_id in
(select au_id
fromtitleauthor
where royal typer < 30
and au_ord = 2)
au_l name au_f nane

MacFeat her St earns

(1 row affected)

The outer query produces alist of the 15 authors who live in California. The
inner query isthen evaluated, producing alist of the IDs of the authors who
meet the qualifications.

More than one condition can be included in the where clause of both theinner
and the outer query.
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Using ajoin, the query is expressed like this:

sel ect au_l nane, au_fnane

fromauthors, titleauthor

where state = "CA"
and authors.au_id = titleauthor.au_id
and royal typer < 30
and au_ord = 2

A join can always be expressed as a subquery. A subquery can often be
expressed asajoin.

with not in

Subgueriesthat areintroduced with the keyword phrase not in also return alist
of 0 and higher values. not in means “not = aand not = b and not = ¢”.

This query finds the names of the publishers who have not published business
books, the inverse of the example in “ Subqueries used with in” on page 140:

sel ect pub_nane from publishers
where pub_id not in

(select pub_id

fromtitles

where type = "busi ness")
pub_nane

Bi nnet & Hardl ey

(1 row af fected)

The query is the same as the previous one except that not in is substituted for
in. However, you cannot convert this statement to ajoin; the “not equal” join
finds the names of publishers who have published some book that is not a
business book. The difficulties interpreting the meaning of joins that are not
based on equality are discussed in detail in Chapter 6, “ Joins: Retrieving Data
from Several Tables.”

Subqueries using not in with NULL

142

A subquery using not in returns a set of values for each row in the outer query.
If the value in the outer query is not in the set returned by the inner query, the
not in evaluatesto TRUE, and the outer query puts the record being considered
in the results.
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Subqueries used

However, if the set returned by theinner query contains no matching value, but
it does containaNULL, the not in returns UNKNOWN. Thisisbecause NULL
stands for “value unknown,” and it isimpossible to tell whether the value you
are looking for isin a set containing an unknown value. The outer query
discards the row. For example:

sel ect pub_nane
from publishers
where $100.00 not in
(select price
fromtitles
where titles.pub_id = publishers. pub_id)

New Age Books

(1 row affected)

New Age Booksisthe only publisher that does not publish any books that cost
$100. Binnet & Handley and Algodata Infosystems were not included in the
query results because each publishes a book for which the price is undecided.

with exists

Use the exists keyword with asubquery to test for the existence of some result
from the subquery:

{where | having} [not] exists (subquery)

That is, the where clause of the outer query tests for the existence of the rows
returned by the subquery. The subquery doesnot actually produce any data, but
returns avalue of TRUE or FALSE.

For example, this query finds the names of all the publishers who publish
business books:

sel ect pub_nane
from publishers
where exists
(sel ect *
fromtitles
where pub_id = publishers. pub_id
and type = "business")
pub_nane

New Age Books
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Al godat a | nf osyst ens

(2 rows affected)

To conceptualize the resolution of this query, consider each publisher’s name
in turn. Does this value cause the subquery to return at least one row? In other
words, does it cause the existence test to evaluate to TRUE?

In the results of the preceding query, the second publisher’s name is Algodata
Infosystems, which has an identification number of 1389. Are there any rows
in thetitles tablein which pub_id is 1389 and type isbusiness? If so, “ Algodata
Infosystems” should be one of the values selected. The same processis
repeated for each of the other publisher’s names.

A subquery that isintroduced with exists is different from other subqueries, in
these ways:

»  Thekeyword exists is not preceded by a column name, constant, or other
expression.

»  Thesubquery exists evaluatesto TRUE or FAL SE rather than returning
any data.

» Thesdlect list of the subquery usually consists of the asterisk (*). Thereis
no need to specify column names, since you are simply testing for the
existence or nonexistence of rows that meet the conditions specified in the
subquery. Otherwise, the select list rules for a subquery introduced with
exists are identical to those for a standard select list.

The exists keyword isvery important, because there is often no alternative non-
subquery formulation. In practice, a subquery introduced by exists is aways a
correlated subquery (see “Using correlated subqueries’ on page 148).

Although you cannot express some queries formul ated with exists in any other
way, you can express al queriesthat usein or acomparison operator modified
by any or all with exists. Some examples of statements using exists and their
equivalent alternatives follow.

Here are two ways to find authors that live in the same city as a publisher:

sel ect au_l nane, au_fnane
from aut hors
where city = any

(select city

from publ i shers)
sel ect au_l nane, au_fnane
from aut hors
where exists
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(sel ect *
from publishers
where authors.city = publishers.city)

au_l name au_f nane
Car son Cheryl
Bennet Abr aham

(2 rows affected)

Here are two queries that find titles of books published by any publisher

located in acity that begins with the letter “B”:

Transact-SQL User’s Guide

select title
fromtitles
where exists
(sel ect *
from publishers
where pub_id = titles.pub_id
and city like "B%)
select title
fromtitles
where pub_id in
(select pub_id
from publishers
where city like "B®W)
title
You Can Conbat Conputer Stress!
I's Anger the Eneny?
Life Wthout Fear
Prol onged Data Deprivation: Four Case Studies
Enotional Security: A New Al gorithm
The Busy Executive’s Database CGuide
Cooking with Conputers: Surreptitious Bal ance
Sheet s
Strai ght Tal k About Conputers
But Is It User Friendly?
Secrets of Silicon Valley
Net Etiquette

(11 rows affected)
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Subqueries used with not exists

not exists isjust like exists except that the where clausein which it isused is
satisfied when no rows are returned by the subquery.

For example, to find the names of publishers who do not publish business
books, the query is:

sel ect pub_nane
from publishers
where not exists
(sel ect *
fromtitles
where pub_id = publishers.pub_id
and type = "busi ness")
pub_nane

Bi nnet & Hardl ey

(1 row affected)

This query finds the titles for which there have been no sales:

select title
fromtitles
where not exists

(select title_id

from sal esdet ai

where title_id = titles.title_id)
title
The Psychol ogy of Conputer Cooking
Net Etiquette

(2 rows affected)

Finding intersection and difference with exists

146

You can use subqueriesthat areintroduced with exists and not exists for two set
theory operations: intersection and difference. The intersection of two sets
contains all elements that belong to both of the original sets. The difference
contains the elements that belong only to the first set.

Theintersection of authors and publishers over the city column is the set of
cities in which both an author and a publisher are located:

select distinct city
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from aut hors
where exists

(select *

from publishers

where authors.city = publishers.city)
city

Ber kel ey

(1 row affected)

Thedifference between authors and publishers over the city columnisthe set of
cities where an author lives but no publisher islocated, that is, all the cities
except Berkeley:

sel ect distinct city
from aut hors
where not exists
(select *
from publishers
where authors.city = publishers.city)
city

Lawr ence

San Jose

Ann Ar bor
Corvallis
Nashvill e
Palo Alto
Rockville
Vacavill e
Menl o Park
Wal nut Creek
San Franci sco
Salt Lake City

(15 rows affected)

Subqueries using SQL derived tables

A SQL derived table can be used in a subquery from clause. For example, this
query finds the names of the publishers who have published business books:
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sel ect pub_nane from publishers
wher e "business" in
(select type from
(select type fromtitles, publishers
where titles.pub_id = publishers. pub_id)
dt _titles)

Here, dt_titles isthe SQL derived table defined by the innermost select
statement.

SQL derived tables can be used in the from clause of subqueries wherever
subqueriesarelegal. For moreinformation on SQL derived tables, see Chapter
5, “SQL Derived Tables.”

Using correlated subqueries

148

You can eval uate many of the previous queries by executing the subquery once
and substituting the resulting valuesinto the where clause of the outer query;
these are noncorrelated subqueries. In queries that include a repeating
subquery, or correlated subquery, the subquery depends on the outer query
for its values. The subquery is executed repeatedly, once for each row that is
selected by the outer query.

This example finds the names of all authorswho earn 100 percent royalty on a
book:

sel ect au_l nane, au_fnane
from aut hors
where 100 in
(sel ect royal typer
fromtitleauthor
where au_id = authors. au_id)

au_l nane au_f nane
Wi te Johnson
G een Marjorie
Car son Cheryl
Strai ght Di ck
Locksl ey Chastity
Bl ot chet - Hal | Regi nal d
del Castillo I nnes
Pant el ey Syl vi a
Ri nger Al bert
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(9 rows affected)

Unlike most of the previous subqueries, the subquery in this statement cannot
be resolved independently of the main query. It needsavauefor authors.au_id,
but thisvalue is avariable—it changes as Adaptive Server examines different
rows of the authors table.

Thisishow the preceding query is evaluated: Transact-SQL considers each
row of the authors tablefor inclusion in the results, by substituting thevaluein
each row in the inner query. For example, suppose Transact-SQL first
examinesthe row for Johnson White. Then, authors.au_id takesthevalue“172-
32-1176,” which Transact-SQL substitutes for the inner query:

sel ect royal typer
fromtitleauthor
where au_id = "172-32-1176"

Theresult is 100, so the outer query evaluates to:

sel ect au_l nane, au_fname
from aut hors
where 100 in (100)

Since the where condition istrue, the row for Johnson Whiteisincluded in the
results. If you go through the same procedure with the row for Abraham
Bennet, you can see how that row is not included in the results.

Correlated subqueries containing Transact-SQL outer joins

Adaptive Server version 12.5 does not process correlated subqueries
containing Transact-SQL outer joinsin the same way that earlier versions of
Adaptive Server did. Thefollowing isan example of aquery using acorrelated
variable as the outer member of a Transact-SQL outer join:

select t2.bl, (select t2.b2 fromtl where t2.b1 *=1t1l.al) fromt2

Earlier versions of Adaptive Server used trace flag 298 to display error
messages for these queries. Depending on whether trace flag 298 was turned
onor off and whether the query used the correl ated variable asan inner or outer
member of an outer join, Adaptive Server displayed the behavior described in

Table 4-1:
Table 4-1: Behavior in earlier versions of Adaptive Server
Type of query | Trace flag 298 turned off | Trace flag 298 turned on
Correlated as aninner Disallowed: produces error | No error

member of an outer join message 11013
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Type of query | Trace flag 298 turned off | Trace flag 298 turned on
Correlated as an outer No error Disallowed: produces error
member of an outer join message 301

Adaptive Server reverses the behavior of trace flag 298. Because Adaptive
Server version 12.5 trandates Transact-SQL outer joinsinto ANSI outer joins
during the preprocessor stage, there is the potential for different results when
allowing such queriesto run. Allowing correlated subqueries that contain
Transact-SQL outer joinsto run with the 298 trace flag turned on is consistent
with Sybase’shistorical trace flag usage. For version 12.5, the behavior of trace
flag 298 is:

Table 4-2: Behavior in Adaptive Server version 12.5

Type of query

Trace flag 298 turned off

Trace flag 298 turned on

Correlated as an inner

Disallowed: produces error

Disallowed: produces error

member of an outer join | message 11013 message 11013
Correlated as an outer Disallowed: produces error No error
member of an outer join | message 11055

Adaptive Server has changed error message 301 to error message 11055,
although the text of the message remains the same.

Correlated subqueries with correlation names

150

You can use a correl ated subquery to find the types of books that are published
by more than one publisher:

sel ect distinct tl.type
fromtitles t1l
where tl.type in

(select t2.type

fromtitles t2

where t1.pub_id !'= t2. pub_id)
type
busi ness
psychol ogy

(2 rows affected)

Correlation names are required in the following query to distinguish between
the two roles in which the titles table appears. This nested query is equivalent
to the self-join query:
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select distinct tl.type
fromtitles t1, titles t2
where tl.type = t2.type
and t1l.pub_id !'= t2.pub_id

Correlated subqueries with comparison operators

Expression subqueries can be correlated subqueries. For example, to find the
sales of psychology books where the quantity is less than average for sales of
that title:

select sl.ord num sl.title_id, sl.qty
from sal esdetail sl
where title_id |ike "PS%
and sl.qty <
(sel ect avg(s2.qty)
from sal esdetail s2
where s2.title id = sl.title_id)

ord_num title_id qty
91-A-7 PS3333 90
91-A-7 PS2106 30
55-V-7 PS2106 31
AX- 532- FED- 452- 277 PS7777 125
BA71224 PS7777 200
NB- 3. 142 PS2091 200
NB- 3. 142 PS7777 250
NB- 3. 142 PS3333 345
ZD- 123- DFG 752- 9G&8 PS3333 750
91-A-7 PS7777 180
356921 PS3333 200

(11 rows affected)

The outer query selects the rows of the sales table (or “s1”) one by one. The
subquery calculates the average quantity for each sale being considered for
selection in the outer query. For each possible value of s1, Transact-SQL
evaluates the subquery and puts the record being considered in the results, if
the quantity is less than the calculated average.

Sometimes a correlated subquery mimics a group by statement. To find the
titles of books that have prices higher than average for books of the same type,
the query is:

select tl.type, tl.title
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fromtitles t1

where tl.price >
(sel ect avg(t2.price)
fromtitles t2
where tl.type = t2.type)

type title

busi ness The Busy Executive's Database CQuide
busi ness Strai ght Tal k About Conputers
nod_cook Silicon Valley Gastronomic Treats

popul ar _conp But Is It User Friendly?

psychol ogy Conput er Phobi ¢ and Non- Phobi c
I ndi vi dual s: Behavi or Vari ations

psychol ogy Prol onged Data Deprivation: Four Case
St udi es

trad_cook Oni ons, Leeks, and Garlic: Cooking
Secrets of the Mediterranean

(7 rows affected)

For each possible value of t1, Transact-SQL evaluates the subquery and
includes the row in the resultsiif the price value of that row is greater than the
calculated average. It is not necessary to group by type explicitly, because the
rowsfor which theaverage priceis cal culated arerestricted by thewhere clause
in the subguery.

Correlated subqueries in a having clause

Quantified predicate subqueries can be correlated subqueries.

This example of a correlated subquery in the having clause of an outer query
findsthe types of booksin which the maximum advance is more than twice the
average within a given group:

152

select tl.type

fromtitles t1l

group by t1.type

havi ng max(t1.advance) >= any
(select 2 * avg(t2.advance)
fromtitles t2
where tl.type = t2.type)

type

nod_cook
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(1 row affected)

Thesubquery aboveisevaluated oncefor each group that isdefined in the outer
query, that is, once for each type of book.
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A SQL derived table is defined by one or more tables through the
evaluation of aquery expression. A SQL derived tableisused inthe query
expression in which it is defined and exists only for the duration of the
query. It is not described in system catalogs or stored on disk.

This chapter discusses:

Topic Page
Differences from abstract plan derived tables 155
How SQL derived tables work 155
Advantages of SQL derived tables 156
SQL derived table syntax 157
Using SQL derived tables 160

Differences from abstract plan derived tables

SQL derived tables should not be confused with abstract plan derived
tables. An abstract plan derived table is a derived table used in query
processing, the optimization and execution of queries. An abstract plan
derived table differsfrom aSQL derived tableinthat it exists as part of an
abstract plan and isinvisible to the end user.

How SQL derived tables work

A SQL derived tableis created with a derived table expression consisting
of anested select statement, as in the following example, which returns a
list of citiesin the publishers table of the pubs2 database:

select city from(select city from publishers)
cities
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The SQL derived tableis named cities and has one column titled city. The SQL
derived tableis defined by the nested select statement and persists only for the
duration of the query, which returns the following:

Bost on
Washi ngt on
Ber kel ey

Advantages of SQL derived tables

156

A user interested in viewing only thetitles of bookswritten in Colorado might
create aview like the following:

create view vw colorado_titles as
select title
fromtitles, titleauthor, authors
where titles.title_id = titleauthor.title_id
and titleauthor.au_id = authors.au_id
and aut hors.state = “CO

The view vw_colorado_titles, stored in memory, can be used repeatedly to
display its results:

select * fromvw colorado_titles
Once the view is no longer needed, it is dropped:

drop view vw col orado_titles

If the query results are only needed once, the user might instead use a SQL
derived table:

select title

from(select title
fromtitles, titleauthor, authors
where titles.title_id = titleauthor.title_id
and titleauthor.au_id = authors.au_id and
authors.state = “CO') dt_colo_titles

The SQL derived table created is named dt_colo_titles. The SQL derived table
persists only for the duration of the query, in contrast with atemporary table,
which exists for the entire session.
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In the previous example for query results that are only needed once, aview is
less desirable than a SQL derived table query because the view is more
complicated, requiring both create and drop statements in addition to aselect
statement. The benefits of creating a view for only one query are additionally
offset by the overhead of administrative tasks such as dealing with system
catalogs. SQL derived tables eliminate this overhead by enabling queries to
spontaneously create non-persistent tables without needing to drop the tables
or make insertions into the system catalog. Consequently, no administrative
tasks are required. A SQL derived table used multiple times performs
comparably to a query using aview with a cached definition.

SQL derived tables and optimization

Queries expressed as asingle SQL statement exploit the optimizer better than
queries expressed in two or more SQL statements. SQL derived tables enable
oneto concisely expressin asingle step what might otherwise require several
SQL statementsand temporary tables, especially whereintermediate aggregate
results must be stored. For example,

select dt_1.* from
(sel ect sun(total _sal es)
fromtitles_west group by total _sales)
dt _1(sal es_sun),
(sel ect sun(total _sales)
fromtitles_east group by total sales)
dt _2(sal es_sun
where dt _1.sal es_sum = dt_2.sal es_sum

Here aggregate results are obtained from the SQL derived tablesdt_1 and dt_2,
and ajoin is computed between the two SQL derived tables. Everything is
accomplished in asingle SQL statement.

SQL derived table syntax

The query expression for a SQL derived tableis specified in the from clause of
the select or select into command in place of atable or view name;

from_clause ::=
from table_reference [,table_reference]...

table_reference ::=
table_view_name | ANSI_join
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table_view_name ::=
{table_view_reference | derived_table_reference}
[holdlock | noholdlock]
[readpast]
[shared]

table_view_reference ::=
[[database.]lowner.] {table_name | view_name}
[[as] correlation_name]
[index {index_name | table_name }]
[parallel [degree_of parallelism]]
[prefetch size ]
[Iru | mru]

derived_table_reference ::=
derived_table [as] correlation_name
['C derived_column_list’)’]

derived_column_list ::= column_name [, column_name] ...
derived_table ::="(’ select’)’
A derived table expressionissimilar to the select in acreate view statement and
follows the same rules, with the following exceptions:

»  Temporary tables are permitted in a derived table expression except when
it is part of acreate view statement.

* Alocal variableis permitted in a derived table expression except when it
is part of acreate view statement. You cannot assign avalue to avariable
within a derived table expression.

* A correlation_name, which must follow the derived table expression to
specify the name of the SQL derived table, may omit aderived columnlist,
whereas aview cannot have unnamed columns:

select * from
(sel ect sun{advance) fromtotal sales) dt

For information on view restrictions, refer to "Restrictions on views" in the
section describing the create view command.
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Derived column lists

If aderived columnlist isnot included in aSQL derived table, the names of the
SQL derived table columns must match the names of the columns specified in
thetarget list of the derived table expression. If acolumn nameisnot specified
in thetarget list of the derived table expression, asin the case where a constant
expression or an aggregate is present in the target list of the derived table
expression, the resulting column in the SQL derived table has no name.

If aderived column list isincluded in a SQL derived table, it must specify
names for all columnsin the target list of the derived table expression. These
column names must be used in the query block in place of the natural column
names of the SQL derived table. The columns must be listed in the order in
which they occur in the derived table expression, and acolumn name cannot be
specified more than once in the derived column list.

Correlated SQL derived tables

Correlated SQL derived tables, which are not ANSI standard, are not
supported. For example, the following query is not supported because it
references the SQL derived table dt_publishers2 inside the derived table
expression for dt_publishers1:

select * from
(select * fromtitles where titles.pub_id =
dt _publ i shers2. pub_id) dt_publishersi,
(select * frompublishers where city = "Boston")
dt _publi shers2
where dt _publishersl. pub_id = dt_publishers2. pub_id

Similarly, the following query is not supported because the derived table
expression for dt_publishers referencesthe publishers_pub_id column, whichis
outside the scope of the SQL derived table:

select * from publishers
where pub_id in (select pub_id from
(select pub_id fromtitles
where pub_id = publishers. pub_id)

dt _publishers)
The following query illustrates proper referencing and is supported:

select * from publishers
where pub_id in (select pub_id from
(select pub_id fromtitles)
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dt _publishers
where pub_id = publishers. pub_id)

Using SQL derived tables

SQL derived tables can be used to form part of alarger integrated query using
assorted SQL clauses and operators.

Nesting

A query can use numerous nested derived table expressions, SQL expressions
that define a SQL derived table. In the following example, the innermost
derived table expression defines SQL derived tabledt_1, the select from which
forms the derived table expression defining SQL derived table dt_2.

sel ect postal code
from (sel ect postal code
from (sel ect postal code
fromauthors) dt_1) dt_2

The degree of nesting is limited to 25.

Subqueries using SQL derived tables

A SQL derived table can be used in a subquery from clause. For example, this
query finds the names of the publishers who have published business books:

sel ect pub_nane from publishers
wher e "business" in
(select type from
(select type fromtitles, publishers
where titles.pub_id = publishers. pub_id)
dt_titles)

Here, dt_titles isthe SQL derived table defined by the innermost select
statement.

SQL derived tables can be used in the from clause of subqueries wherever
subqueries are legal. For more information on subqueries, see Chapter 4,
“Subqueries; Using Queries Within Other Queries’.
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Unions

A union clauseis allowed within a derived table expression. For example, the
following query yieldsthe contents of the stor_id and ord_num columns of both
the sales and sales_east tables:

select * from
(select stor_id, ord _numfrom sal es
uni on
sel ect stor_id, ord_num from sal es_east)
dt _sales_info

Here, the union of two select operations defines the SQL derived table
dt_sales_info.

Unions in subqueries

A union clauseis alowed in asubquery inside aderived table expression. The
following example uses a union clause in a subquery within a SQL derived
table to list the titles of books sold at stores listed in the sales and sales_east
tables:

select title_id from sal esdetail
where stor_id in
(select stor_id from
(select stor_id fromsales
uni on
sel ect stor_id from sal es_east)
dt _stores)

Renaming columns with SQL derived tables

While aview cannot have unnamed columns, column naming is optional for a
SQL derivedtable. If aderived columnlistisincluded for a SQL derived table,
it followsthe name of the SQL derived table and is enclosed in parentheses, as
in the following example:

sel ect dt_b. book_title, dt_b.tot_sales
from(select title, total _sales
fromtitles) dt_b (book_title, tot_sales)
where dt _b. book title Iike "%Conputer%
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Here the column namestitle and total_sales in the derived table expression are
respectively renamed to book_title and tot_sales using the derived column list.
The book_title and tot_sales column names are used in the rest of the query.

Constant expressions

If a column name is not specified in the target list of the derived table
expression, as in the case where a constant expression is used for the column
name, the resulting column in the SQL derived table has no name:

1> select * from

2> (select title_id, (lorange + hirange)/2
3> fromroysched) as dt_avg_range

4> go

title_id
BUL032 2500

BULO32 27500
PC1035 1000

PCL035 2500

You can specify column names for the target list of a derived table expression
using aderived column list:

1> select * from

2> (select title_id, (lorange + hirange)/2

3> fromroysched) as dt_avg_range (title, avg_range)
4> go

title avg_range
BU1032 2500
BU1032 27500
PC1035 1000
PC1035 2500

Alternately, you can specify column names by renaming the column in the
target list of the derived table expression:

1> select * from

2> (select title_id, (lorange + hirange)/2 avg_range
3> fromroysched) as dt_avg_range

4> go
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title avg_range
BU1032 2500
BU1032 27500
PC1035 1000
PC1035 2500

Note If you specify column namesin both a derived column list and in the
target list of the derived table expression, the resulting columns are named by
the derived column list. The column names in a derived column list take
precedence over the names specified in the target list of the derived table
expression.

If you use a constant expression within a create view statement, you must
specify acolumn name for the constant expression results.

Aggregate functions

Derived tabl e expressions may use aggregate functions, such assum, avg, max,
min, and count. The following example selects columns pub_id and adv_sum
from the SQL derived table dt_a. The second column is created in the derived
table expression using the sum function over the advance column of the titles
table.

sel ect dt_a.pub_id, dt_a.adv_sum
from (select pub_id, sun{advance) adv_sum
fromtitles group by pub_id) dt_a

If you use an aggregate function within a create view statement, you must
specify a column name for the aggregate resullts.

Joins with SQL derived tables

The following exampleillustrates ajoin between a SQL derived table and an
existing table. Thejoin is specified by the where clause. The two tablesjoined
are dt_c, a SQL derived table, and publishers, an existing table in the pubs2
database.

select dt_c.title_id, dt_c.pub_id
from(select title_id, pub_id fromtitles) as dt_c,
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publ i shers
where dt_c.pub_id = publishers.pub_id

The following exampleillustrates ajoin between two SQL derived tables. The
two tablesjoined are dt_c and dt_d.

select dt_c.title_id, dt_c.pub_id
from(select title_id, pub_id fromtitles)
as dt_c,
(select pub_id from publishers)
as dt_d
where dt _c.pub_id = dt_d. pub_id

Outer joinsinvolving SQL derived tables are also possible. Sybase supports
both left and right outer joins. The following example illustrates a left outer
join between two SQL derived tables.

select dt_c.title_id, dt_c.pub_id
from(select title_id, pub_id fromtitles)
as dt_c,
(select title_id, pub_id from publishers)
as dt_d
where dt _c.title_id *= dt_d.title_id

The following example illustrates a left outer join within a derived table
expression.

select dt_titles.title_id
from(select * fromtitles, titleauthor
where titles.title id *=titleauthor.title_id)
dt _titles

Creating a table from a SQL derived table

Data obtained from a SQL derived table can then beinserted into a new table,
asinthe following example.

sel ect pubdate into pub_dates
from (sel ect pubdate fromtitles) dt_e
where pubdate = "450128 12: 30: 1PM

Here data from the SQL derived table dt_e isinserted into the new table
pub_dates.

164 Adaptive Server Enterprise



CHAPTER 5 SQL Derived Tables

Using views with SQL derived tables

The following example creates a view, view_colo_publishers, using a SQL
derived table, dt_colo_pubs, to display publishers based in Colorado:

create view view col o_publishers (Pub_Id, Publisher,
Cty, State)

as select pub_id, pub_nanme, city, state

from

(select * from publishers where state="C0O')

dt _col o_pubs

Data can be inserted through a view that contains a SQL derived table if the
insert rules and permission settings for the derived table expression follow the
insert rules and permission settings for the select part of the create view
statement. For example, the following insert statement inserts a row through
the view_colo_publishers view into the publishers table on which the view is

based:
insert view colo_publishers
values ('1799', 'Ggantico Publications’, 'Denver’,
1 Co )

You can also update existing datathrough aview that uses a SQL derived table:

updat e vi ew_col o_publishers
set Publisher = "Col ossicorp Industries"
where Pub_Id = "1699"

Note You must specify the column names of the view definition, not the
column names of the underlying table.

Viewsthat use a SQL derived table are dropped in the standard manner:

drop view view col o_publishers

Correlated attributes

Correlated attributes that exceed the scope of a SQL derived table cannot be
referenced from a SQL derived table expression. For example, the following
query will result in an error:

select * from publishers
where pub_id in
(select pub_id from
(select pub_id fromtitles
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where pub_id = publishers. pub_id)
dt _publ i shers)

Here, the column publishers.pub_id is referenced in the SQL derived table
expression, but it is outside the scope of the SQL derived table dt_publishers.
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Joins: Retrieving Data from
Several Tables

A join operation compares two or more tables (or views) by specifying a
column from each, comparing the valuesin those columns row by row,

and linking the rowsthat have matching values. It then displaystheresults
in anew table. The tables specified in the join can be in the same database

or in different databases.

This chapter discusses:

Topic Page
How joins work 168
How joins are structured 169
How joins are processed 174
Equijoins and natural joins 175
Joins with additional conditions 176
Joins not based on equality 177
Self-joins and correlation names 178
The not-equal join 179
Joining more than two tables 182
Outer joins 184
Transact-SQL outer joins 204
How null values affect joins 207
Determining which table columnsto join 208

You can state many joins as subqueries, which also involve two or more

tables. See Chapter 4, “ Subqueries. Using Queries Within Other
Queries.”

When Component Integration Services is enabled, you can perform joins

across remote servers. For more information, see the Component
Integration Services User’s Guide.
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How joins work

Join syntax

168

When you join two or more tables, the columns being compared must have
similar values—that is, values using the same or similar datatypes.

There are several types of joins, such as equijoins, natural joins, and outer
joins. The most common join, the equijoin, isbased on equality. Thefollowing
join finds the names of authors and publishers located in the same city:

sel ect au_fnane, au_l nane, pub_nane
from aut hors, publishers
where authors.city = publishers.city

au_f nane au_l nane pub_nane
Cheryl Car son Al godata I nfosystens
Abr aham Bennet Al godata | nfosystens

(2 rows affected)

Because the query draws on information contained in two separate tables,
publishers and authors, you need ajoin to retrieve the requested information.
This statement joins the publishers and authors tables using the city column as
thelink.:

where authors.city = publishers.city

You can embed ajoinin aselect, update, insert, delete, or subquery. Other join
restrictions and clauses may follow thejoin conditions. Joins use the following
syntax:

start of select, update, insert, delete, or subquery

from {table_list | view_list}

where [not]
[table_name. | view_name.]Jcolumn_name join_operator
[table_name. | view_name.]column_name

[{and | or} [not]
[table_name.|view_name.]Jcolumn_name join_operator
[table_name.|view_name.]Jcolumn_name]...

End of select, update, insert, delete, or subquery
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Joins and the relational model

Thejoin operation is the hallmark of the relational model of database
management. More than any other feature, the join distinguishes rel ational
database management systems from other types of database management
systems.

In structured database management systems, often known as network and
hierarchical systems, relationships between datavalues are predefined. Once a
database has been set up, it is difficult to make queries about unanticipated
relationships among the data.

In arelational database management system, on the other hand, relationships
among data values are | eft unstated in the definition of a database. They
become explicit when the data i s mani pul ated—when you query the database,
not when you createit. You can ask any question that comes to mind about the
data stored in the database, regardless of what was intended when the database
was set up.

According to the rules of good database design, called normalization rules,
each tabl e should describe one kind of entity—a person, place, event, or thing.
That is why, when you want to compare information about two or more kinds
of entities, you need the join operation. Relationships among data stored in
different tables are discovered by joining them.

A corollary of thisruleisthat the join operation gives you unlimited flexibility
in adding new kinds of datato your database. You can always createanew table
that contains data about a different kind of entity. If the new table has afield
with values similar to those in some field of an existing table or tables, it can
be linked to those other tables by joining.

How joins are structured

A join statement, like a select statement, starts with the keyword select. The
columns named after the select keyword are the columns to be included in the
query results, in their desired order. The previous example specified the
columns that contained the authors’ names from the authors table, and
publishers’ names from the publishers tables:

sel ect au_fnane, au_l nane, pub_nane
from aut hors, publishers
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You do not haveto qualify the columnsau_fname, au_Iname, and pub_name by
atable name because there is no ambiguity about the table to which they
belong. But the city column used for the join comparison does need to be
qualified, because there are columns of that name in both the authors and
publishers tables;

sel ect au_fnane, au_l nane, pub_nane
from authors, publishers
where authors.city = publishers.city

Though neither of the city columnsis printed in the results, Adaptive Server
needs the table name to perform the comparison.

To specify that all the columns of the tables involved in the query beincluded
in the results, use an asterisk (*) with select. For example, to include all the
columnsin authors and publishers in the preceding join query, the statement is:

sel ect *
from aut hors, publishers
where authors.city = publishers.city

au_id au_l nane au_f nane phone addr ess
city state postal code contract pub_id pub_nanme
city state

238-95-7766 Carson Cheryl 415 548-7723 589 Darwin Ln.

Ber kel ey CA 94705 1 1389 Al godata | nf osyst ens
Ber kel ey CA

409- 56- 7008 Bennet Abraham 415 658-9932 223 Bat enan St

Ber kel ey CA 94705 1 1389 Al godat a | nf osyst ens
Ber kel ey CA

(2 rows affected)

The display shows atotal of 2 rows with 13 columns each. Because of the
length of the rows, each takes up multiple horizontal linesin this display.
Whenever “*” is used, the columnsin the results are displayed in the order in
which they were stated in the create statement that created the table.

The select list and the results of ajoin need not include columns from both of
the tables being joined. For example, to find the names of the authorsthat live
in the same city as one of the publishers, your query need not include any
columns from publishers:

sel ect au_l nane, au_fnane
from aut hors, publishers
where authors.city = publishers.city
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The from clause

Remember, just asin any select statement, column names in the select list and
table names in the from clause must be separated by commas.

Usethe from clause to specify which tablesand viewsto join. Thisisthe clause
that indicates to Adaptive Server that ajoin is desired. You can list the tables
or viewsin any order. The order of tables affects the results displayed only
when you use select * to specify the select list.

More than two tables or views can be named in the from clause. At most, a
query can reference 16 tables. This maximum includes:

e Basetablesor viewslisted in the from clause

«  Each instance of multiple references to the same table (self-joins)
e Tablesreferenced in subqueries

e Basetablesreferenced by the viewslisted in the from clause

e Tablesbeing created with into

¢ Work tables created as aresult of the query

If thejoinis part of an update or delete statement, the query can only refer to
15 tables.

The following example joins columns from the titles and publishers tables,
doubling the price of all books published in California:

begin tran
update titles
set price = price * 2
fromtitles, publishers
where titles.pub_id = publishers.pub_id
and publishers.state = "CA"
rol | back tran

See “ Joining more than two tables’ on page 182 for information on joins
involving more than two tables or views.

Asexplained in Chapter 2, “Queries: Selecting Data from a Table,” table or
view names can be qualified by the names of the owner and database, and can
be given correlation names for convenience. For example:

sel ect au_l nane, au_fname
from pubs2. bl ue. aut hors, pubs2. bl ue. publishers
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where authors.city = publishers.city

You can join views in exactly the same way as tables and use views wherever
tables are used. Chapter 10, “Views: Limiting Access to Data” discusses
views; this chapter uses only tablesin its examples.

The where clause

Usethewhere clauseto determinewhich rowsareincludedin theresults. where
specifiesthe connection between the tablesand views named in the from clause.
Be sureto qualify column names if there is ambiguity about the table or view
to which they belong. For example:

where authors.city = publishers.city

Thiswhere clause gives the names of the columns to be joined, qualified by
table names if necessary, and the join operator—often equality, sometimes
“greater than” or “lessthan.” For details of where clause syntax, see Chapter 2,
“Queries; Selecting Datafrom aTable”.

Note You will get unexpected resultsif you omit the where clause of ajoin.
Without awhere clause, any of the join queries discussed so far will produce
69 rows instead of 2. “How joins are processed” on page 174 explainsthis
unexpected resullt.

The where clause of ajoin statement can include other conditions in addition
to the one that links columns from different tables. In other words, you can
include ajoin operation and a select operation in the same SQL statement. See
“How joins are processed”’ on page 174 for an example.

Join operators

Joins that match columns on the basis of equality are called equijoins. A more
precise definition of an equijoin is given under “Equijoins and natural joins’
on page 175, along with examples of joins not based on equality.

Equijoins use the following comparison operators:
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Table 6-1: Join operators

Operator Meaning

= Equal to

Greater than

Greater than or equal to
Lessthan

Lessthan or equal to

I= Not equal to

1> Less than or equal to

I< Greater than or equal to

ANl A }1 \Y

Joins that use the relational operators are collectively called theta joins.
Another set of join operatorsis used for outer joins, also discussed in detail
later in this chapter. The outer join operators are Transact-SQL extensions, as
shown in Table 6-2:

Table 6-2: Outer join operators

Operator Action

*= Includein theresultsall the rowsfrom the first table, not just
the ones where the joined columns match.

=* Include in the results al the rows from the second table, not

just the ones where the joined columns match.

Datatypes in join columns

The columns being joi ned must have the same or compatible datatypes. Usethe
convert function when comparing columns whose datatypes cannot be
implicitly converted. Columns being joined need not have the same name,
although they often do.

If the datatypes used in the join are compatible, Adaptive Server automatically
converts them. For example, Adaptive Server converts among any of the
numeric type columns—int, smallint, tinyint, decimal, or float, and among any of
the character type and date columns—char, varchar, unichar, univarchar, nchar,
nvarchar, datetime, date and time. For details on datatype conversion, see
Chapter 11, “Using the Built-In Functionsin Queries,” and the “ Datatype
Conversion Functions” section of the Reference Manual.
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Joins and text and image columns

How joins are

174

You cannot use joins for columns containing text or image values. You can,
however, compare the lengths of text columns from two tables with a where
clause. For example:

where datal ength(textab_1.textcol) >
dat al engt h(textab_2. textcol)

processed

Knowing how joins are processed hel psto understand them—and to figure out
why, when you incorrectly state ajoin, you sometimes get unexpected results.
This section describes the processing of joins in conceptual terms. Adaptive
Server’s actual procedure is more sophisticated.

Conceptually speaking, the first step in processing ajoin isto form the
Cartesian product of the tables—all the possible combinations of the rows
from each of the tables. The number of rows in a Cartesian product of two
tablesisequal to the number of rowsin thefirst table multiplied by the number
of rows in the second table.

The Cartesian product of the authors table and the publishers tableis 69 (23
authors multiplied by 3 publishers). You can have alook at a Cartesian product
with any query that includes columns from more than one table in the select
list, more than onetable in the from clause, and no where clause. For example,
if you |eave the where clause off the join used in previous examples, Adaptive
Server combines each of the 23 authors with each of the 3 publishers, and
returns al 69 rows.

This Cartesian product does not contain any particularly useful information. In
fact, it is downright misleading, because it implies that every author in the
database has arelationship with every publisher in the database—which is not
true at all.

That is why you must include awhere clause in the join, which specifies the
columns to be matched and the basis on which to match them. It may also
include other restrictions. Once Adaptive Server forms the Cartesian product,
it eliminates the rows that do not satisfy the join by using the conditionsin the
where clause.

For example, the where clause in the previous example eliminates from the
resultsall rowsinwhich the author’s city isnot the same asthe publisher’scity:
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where authors.city = publishers.city

Equijoins and natural joins

Joins based on equality (=) are called equijoins. Equijoins compare the values
inthe columnsbeing joined for equality and then includeall the columnsin the
tables being joined in the results.

This earlier query is an example of an equijoin:

sel ect *
from aut hors, publishers
where authors.city = publishers.city

Intheresults of that statement, the city column appearstwice. By definition, the
results of an equijoin contain two identical columns. Because there is usually
no point in repeating the same information, one of these columns can be
eliminated by restating the query. Theresult is called anatural join.

The query that resultsin the natural join of publishers and authors on the city
columniis:

sel ect publishers. pub_id, publishers.pub_nane,
publ i shers. state, authors.*

from publishers, authors

where publishers.city = authors.city

The column publishers.city does not appear in the results.
Another example of anatural joinis:

sel ect au_fnane, au_l nanme, pub_nane
from aut hors, publishers
where authors.city = publishers.city

You can use more than onejoin operator to join more than two tables or to join
more than two pairs of columns. These “join expressions’ are usually
connected with and, although or isalso legal.

Following are two examples of joins connected by and. Thefirst lists
information about books (type of book, author, and title), ordered by book type.
Books with more than one author have multiple listings, one for each author.

sel ect type, au_l nane, au_fname, title
fromauthors, titles, titleauthor
where authors.au_id = titleauthor.au_id
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and titles.title id =titleauthor.title_id
order by type

The second finds the names of authors and publishers that are located in the
same city and state:

sel ect au_fnane, au_l nare, pub_nane
from aut hors, publishers

where authors.city = publishers.city
and authors.state = publishers.state

Joins with additional conditions

The where clause of ajoin query can include selection criteriaas well asthe

join condition. For example, to retrieve the names and publishers of all the

books for which advances of more than $7500 were paid, the statement is:

select title, pub_nane, advance
fromtitles, publishers

where titles.pub_id
and advance > $7500

= publishers.pub_id

title pub_nane advance

You Can Conbat Conputer Stress! New Age Books 10, 125. 00
The Gournet M crowave Bi nnet & Hardl ey 15, 000. 00
Secrets of Silicon Valley Al godata | nfosystens 8,000.00
Sushi, Anyone? Bi nnet & Hardl ey 8, 000. 00

(4 rows affected)

176

The columns being joined (pub_id from titles and publishers) do hot need to
appear in the select list and, therefore, do not show up in the results.

You can include as many selection criteriaasyou want in ajoin statement. The
order of the selection criteriaand the join condition is not important.
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Joins not based on equality

The condition for joining the values in two columns does not need to be
equality. You can use any of the other comparison operators. not equal (=),
greater than (>), less than (<), greater than or equal to (>=), and less than or
equal to (<=). Transact-SQL also provides the operators !> and !<, which are
equivalent to <= and >=, respectively.

This example of a greater-than join finds New Age authors who live in states
that come after New Age Books' state, Massachusetts, in al phabetical order.

sel ect pub_nane, publishers. state,

au_l nane, au_fnane, authors.state
from publishers, authors
where authors.state > publishers.state

and pub_name = "New Age Books"

pub_nane state au_| nane au_f nane state
New Age Books VA G eene Mor ni ngst ar TN
New Age Books VA Bl ot chet-Hal | s Regi nal d OoR
New Age Books VA del Castillo I nnes M
New Age Books VA Pant el ey Syl vi a VD
New Age Books VA Ri nger Anne ur
New Age Books VA Ri nger Al bert ur

(6 rows affected)

The following example usesa>= join and a< join to ook up the correct royalty
from the roysched table, based on the book’s total sales.

select t.title_id, t.total _sales, r.royalty
fromtitles t, roysched r

where t.title_id =r.title_id

and t.total _sales >= r.lorange

and t.total _sales < r.hirange

title_id total _sal es royal ty
BU1032 4095 10
BU1111 3876 10
BU2075 1872 24
BU7832 4095 10
MC2222 2032 12
MC3021 22246 24
PC1035 8780 16
PC8888 4095 10
PS1372 375 10
PS2091 2045 12
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PS2106 111 10
PS3333 4072 10
PS7777 3336 10
TC3218 375 10
TC4203 15096 14
TCr777 4095 10

(16 rows affected)

Self-joins and correlation names

Joins that compare val ues within the same column of one table are called self-
joins. To distinguish the two roles in which the table appears, use aliases, or
correlation names.

For example, you can use a self-join to find out which authorsin Oakland,
Cdlifornia, liveinthe same postal code area. Sincethisquery involvesajoin of
the authors table with itself, the authors table appearsin two roles. To
distinguish these roles, you can temporarily and arbitrarily give the authors
table two different correlation names—such as aul and au2—in the from
clause. These correlation names qualify the column namesin the rest of the
guery. The self-join statement looks like this:

sel ect aul.au_fnane, aul.au_l nane,

au2. au_fnanme, au2.au_| name

from authors aul, authors au2

where aul.city = "Qakland" and au2.city = "Qakl and"

and aul.state = "CA" and au2.state = "CA"

and aul. postal code = au2. post al code

au_f nane au_l nane au_f name au_l name
Marjorie G een Marjorie G een

Di ck Strai ght Di ck Strai ght
Di ck Strai ght Dirk Stringer
Di ck Strai ght Livia Kar sen
Dirk Stri nger Di ck St rai ght
Dirk Stringer Di rk Stringer
Dirk Stringer Livia Kar sen
St ear ns MacFeat her  Stearns MacFeat her
Livia Kar sen Di ck Strai ght
Livia Kar sen Dirk Stringer
Livia Kar sen Livia Kar sen
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(11 rows affected)

List the aliasesin the from clause in the same order as you refer to them in the
select list, asin this example. Depending on the query, the results may be
ambiguous if you list them in a different order.

To eliminate the rows in the results where the authors match themselves, and
areidentical except that the order of the authorsisreversed, you can makethis
addition to the self-join query:

sel ect aul.au_fnanme, aul.au_l nane,

au2. au_fnane, au2.au_|l nane

from aut hors aul, authors au2

where aul.city = "GCakland" and au2.city = "Cakl and"
and aul.state = "CA" and au2.state = "CA"

and aul. postal code = au2. postal code

and aul.au_id < au2.au_id

au_f name au_|l nane au_f nane au_|l nane
Di ck St rai ght Di rk Stringer
Di ck St rai ght Livia Kar sen
Dirk Stringer Livia Kar sen

(3 rows affected)

Itisnow clear that Dick Straight, Dirk Stringer, and Livia Karsen all have the
same postal code.

The not-equal join

The not-equal joinis particularly useful in restricting the rows returned by a
self-join. In the following example, a not-equal join and a self-join find the
categoriesin which there are two or moreinexpensive (lessthan $15) books of
different prices:
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select distinct tl.type, tl.price
fromtitles t1, titles t2

where t1.price < $15

and t2.price < $15

and t1l.type = t2.type

and tl.price != t2.price

type price

busi ness 2.99
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busi ness 11.95
psychol ogy 7.00
psychol ogy 7.99
psychol ogy 10.95
trad_cook 11.95
trad_cook 14. 99

(7 rows affected)

The expression “not column_name = column_name” is equivalent to
“column_name !'= column_name.”

The following example uses a not-equal join, combined with a self-join. It
findsall the rows in thetitleauthor table where there are two or more rowswith
the sametitle_id, but different au_id humbers that is, books which have more
than one author.

select distinct tl.au_id, tl.title_id
fromtitleauthor t1, titleauthor t2
where tl.title_id = t2. title_id

and tl.au_id !=t2. au_id

order by tl.title_id

au_i d title_id
213- 46- 8915 BUL032
409- 56- 7008 BUL032
267- 41- 2394 BUL111
724- 80- 9391 BUL111
722-51-5454 MC3021
899- 46- 2035 MC3021
427-17-2319 PC3888
846- 92- 7186 PC3888
724- 80- 9391 PS1372
756- 30- 7391 PS1372
899- 46- 2035 PS2091
998- 72- 3567 PS2091
267- 41- 2394 TCT777
472-27-2349 TCT777
672- 71- 3249 TCT777

(15 rows affected)

For each book in titles, the following example findsall other books of the same
type that have a different price:

select tl.type, tl.title_id, tl.price, t2.title_id,
t2.price
fromtitles t1, titles t2
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where tl.type = t2.type
and tl.price !'=1t2. price

Be careful when interpreting the results of a not-equal join. For example, it
would be easy to think you could use a not-equal join to find the authors who
live in acity where no publisher is located:

sel ect distinct au_l name, authors.city
from publishers, authors
where publishers.city !'= authors.city

However, this query finds the authors who live in a city where no publishers
are located, whichis all of them. The correct SQL statement is a subquery:

sel ect distinct au_l nane, authors.city
from publishers, authors
where authors.city not in
(select city from publishers
where authors.city = publishers.city)

Not-equal joins and subqueries

Sometimes anot-equal join query isnot sufficiently restrictive and needsto be
replaced by a subquery. For example, suppose you want to list the names of
authorswho livein acity where no publisher islocated. For the sake of clarity,
let us also restrict this query to authorswhose last names beginwith“A”, “B”,
or “C". A not-equal join query might be;

select distinct au_l nane, authors.city
from publishers, authors

where au_l nane |ike "[ ABC] %

and publishers.city != authors.city

The results are not an answer to the question that was asked:

au_l name city
Bennet Ber kel ey
Car son Ber kel ey
Bl ot chet-Hal | s Corvallis

(3 rows affected)

The system interprets this version of the SQL statement to mean: “find the
names of authors who live in a city where some publisher is not located.” All
the excluded authors qualify, including the authors who livein Berkeley, home
of the publisher Algodata Infosystems.
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In this case, the way that the system handles joins (first finding every €eligible
combination before evaluating other conditions) causes this query to return
undesirable results. You must use a subquery to get the results you want. A
subquery can eliminatetheineligiblerowsfirst and then perform the remaining
restrictions.

Hereis the correct statement:

sel ect distinct au_l nanme, city

from authors

where au_l name |ike "[ ABC] %

and city not in

(select city frompublishers

where authors.city = publishers.city)

Now, the results are what you want:

au_l nane city

Bl ot chet-Hal |l s Corvallis

(1 row affected)

Subqueries are covered in greater detail in Chapter 4, “ Subqueries: Using
Queries Within Other Queries.”

Joining more than two tables
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The titleauthor table of pubs2 offers a good example of asituation in which
joining more than two tables is helpful. To find the titles of all the books of a
particular type and the names of their authors, the query is:

sel ect au_l nane, au_fnane, title
fromauthors, titles, titleauthor

where authors.au_id = titleauthor.au_id
and titles.title_id = titleauthor.title_id

and titles.type = "trad_cook"
au_l nane au_f nane title
Pant el ey Syl via Oni ons, Leeks, and Garlic
Cooki ng

Secrets of the Mediterranean
Bl ot chet-Hal | s Reginal d Fifty Years in Bucki ngham
Pal ace
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Ki t chens
O Leary M chael Sushi, Anyone?
G i ngl eshy Burt Sushi, Anyone?
Yokonot o Aki ko Sushi, Anyone?

(5 rows affected)

Notice that one of the tables in the from clause, titleauthor, does not contribute
any columns to the results. Nor do any of the columns that are joined—au_id
and title_id—appear in the results. Nonetheless, thisjoin is possible only by
using titleauthor as an intermediate table.

You can a'so join more than two pairs of columns in the same statement. For
example, hereis aquery that shows thetitle_id, itstotal sales and therangein
which they fall, and the resulting royalty:

select titles.title_id, total _sales, |orange, hirange
royalty

fromtitles, roysched

where titles.title_id = roysched.title_id

and total _sales >= | orange

and total _sales < hirange

title_id total sales | orange hirange royalty
BU1032 4095 0 5000 10
BU1111 3876 0 4000 10
BU2075 18722 14001 50000 24
BU7832 4095 0 5000 10
MC2222 2032 2001 4000 12
MC3021 2224 12001 50000 24
PC1035 8780 4001 10000 16
PCB3888 4095 0 5000 10
PS1372 375 0 10000 10
PS2091 2045 1001 5000 12
PS2106 111 0 2000 10
PS3333 4072 0 5000 10
PS7777 3336 0 5000 10
TC3218 375 0 2000 10
TC4203 15096 8001 16000 14
TC7777 4095 0 5000 10

(16 rows affected)

When there is more than one join operator in the same statement, either tojoin
more than two tables or to join more than two pairs of columns, the “join
expressions’ are almost always connected with and, asin the earlier examples.
However, it isalso legal to connect them with or.

Transact-SQL User’'s Guide 183



Outer joins

QOuter joins

Joins that include al rows, regardless of whether there is amatching row, are
called outer joins. Adaptive Server supports both left and right outer joins. For
example, the following query joins thetitles and the titleauthor tables on their
title_id column:

sel ect *
fromtitles, titleauthor
where titles.title_id *=titleauthor.title_id

Sybase supports both Transact-SQL and ANSI outer joins. Transact-SQL outer
joins (shown in the previous example) use the *= command to indicate a | eft
outer join and the = command to indicate aright outer join. Transact-SQL
outer joins were created by Sybase as part of the Transact-SQL |anguage. See
“Transact-SQL outer joins” on page 204 for more information about Transact-
SQL outer joins.

ANSI outer joins use the keywords left join and right join to indicate aleft and
right join, respectively. Sybase implemented the ANSI outer join syntax to
fully comply with the ANSI standard. See “ANSI Inner and outer joins’ on
page 186 for more information about ANSI outer joins. Thisisthe previous
example rewritten as an ANSI outer join:

sel ect *
fromtitles left join titleauthor
ontitles.title_id =titleauthor.title_ id

Inner and outer tables
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The terms outer table and inner table describe the placement of the tablesin
an outer join:

* Inaleftjoin, the outer table and inner table are the left and right tables
respectively. The outer table and inner table are also referred to as the row-
preserving and null-supplying tables, respectively.

* Inarightjoin, the outer table and inner table are the right and | eft tables
respectively.

For example, in the queriesbelow, T1 isthe outer tableand T2 istheinner table:

Tl left join T2
T2 right join T1

Or, using Transact-SQL syntax:
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Tl *= T2
T2 =* T1

Outer join restrictions

If atableisan inner member of an outer join, it cannot participate in both an
outer join clause and aregular join clause. The following query fails because
the salesdetail table is part of both the outer join and aregular join clause:

sel ect distinct sales.stor_id, stor_name, title
fromsales, stores, titles, salesdetail

where gty > 500

and sal esdetail . title_id =* titles.title_id

and sales.stor_id = sal esdetail.stor_id

and sales.stor_id stores.stor_id

Msg 303, Level 16, State 1:

Server 'FUSSY', Line 1:

The table 'sal esdetail’ is an inner nenber of an outer-
join clause. This is not allowed if the table al so
participates in a regular join clause.

If you want to know the name of the store that sold more than 500 copies of a
book, you would have to use a second query. If you submit a query with an
outer join and aqualification on acolumn from theinner table of the outer join,
theresults may not be what you expect. The qualification in the query does not
restrict the number of rows returned, but rather affects which rows contain the
null value. For rows that do not meet the qualification, anull value appearsin
the inner table's columns of those rows.

Views used with outer joins

If you define a view with an outer join, and then query the view with a
qualification on acolumn from theinner table of the outer join, the results may
not be what you expect. The query returnsall rowsfrom the inner table. Rows
that do not meet the qualification show a NULL value in the appropriate
columns of those rows.

Thefollowing rules determine what types of updates you can maketo columns
through join views:

e delete statements are not allowed on join views.

e insert statements are not allowed on join views created with check option.
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e update statementsare allowed on join views with check option. The update
failsif any of the affected columns appears in the where clause, in an
expression that includes columns from more than one table.

e If youinsert or update arow through ajoin view, all affected columns must
belong to the same base table.

ANSI Inner and outer joins
Thisisthe ANSI syntax for joining tables:

left _table [inner | left [outer] | right [outer]] join
right_table
on |l eft_colum_name = right_col utm_nane

Theresult of the join between the left and the right tablesis called ajoined
table. Joined tables are defined in the from clause. For example:

select titles.title_id, title, ord_num qty
fromtitles left join sal esdetail
ontitles.title_id = salesdetail.title_id

title_id title ord_num qty

BU1032 The Busy Executive AX-532- FED- 452- 277 200
BUL032 The Busy Executive NF- 123- ADS- 642- 93 1000

TC7777 Sushi, Anyone? ZD- 123- DFG 752- 98 1500
TCr7777 Sushi, Anyone? XS- 135- DER- 432- 8J2 1090
(118 rows affected)

ANSI join syntax allows you to write either:

e Inner joins, in which the joined table includes only the rows of the inner
and outer tablesthat meet the conditions of the on clause. For information,
see“ANSI inner joins’ on page 189. Theresult set of aquery that includes
an inner join does not include any null-supplied rows for the rows of the
outer table that do not meet the conditions of the on clause.
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Outer joins, in which the joined table includes all the rowsfrom the outer
table whether or not they meet the conditions of the on clause. If arow
does not meet the conditions of the on clause, values from the inner table
are stored in the joined table as null values. The where clause of an ANSI
outer join restricts the rows that are included in the query result. For more
information, see “ANSI outer joins’ on page 192.

Note You can also use ANSI syntax to join views.

Sybase ANSI join syntax does not support the using clause.

Correlation name and column referencing rules for ANSI joins

Thefollowing arethe correl ation name and column reference rules specifically
for ANSI joins. For more information about correlation names, see* Self-joins
and correlation names’ on page 178.
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If atable or view uses a correlation name reference to the column or view
it must always use the same correlation name, rather than the table name
or view name. That is, you cannot name atable in a query with a
correlation name and then use itstable name later. The following example
correctly uses the correlation namet to specify the table where its pub_id
column is specified:

select title, t.pub_id, pub_nane
fromtitles t left join publishers p
on t.pub_id = p.pub_id

However, the following example incorrectly uses the table name instead
of the correlation name for the titles table (t.pub_id) in the on clause of the
query and produces the subsequent error message:

select title, t.pub_id, pub_nane

fromtitles t left join publishers p

on titles.pub_id = p.pub_id

Msg 107, Level 15, State 1:

Server ‘server_nanme’, Line 1:

The colum prefix ‘t’ does not match with a table
nane or alias nane used in the query. Either the
table is not specified in the FROMcl ause or it has
a correlation nane whi ch nmust be used instead.

The restriction specified in the on clause can reference:

e Columnsthat are specified in the joined table's reference
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e Columnsthat are specified in joined tables that are contained in the
ANSI join (for example, in a nested join)

e Correlation namesin subqueries for tables specified in outer query
blocks

The condition specified in the on clause cannot reference columnsthat are
introduced in ANSI joinsthat contain another ANSI join (typically when
the joined table produced by the second join is joined with the first join).

Here is an example of an illegal column reference that produces an error:

sel ect *

fromtitles left join titleauthor

on titles.title_id=roysched.title_id [*join #1*/
left join roysched

on titleauthor.title_id=roysched.title_id /*join
#2*/
where titles.title_ id != "PS7777"

Thefirst left join cannot reference the roysched.title_id column because
this column is not introduced until the second join. You can correctly
rewrite this query as:

sel ect *

fromtitles

left join (titleauthor

left join roysched

on titleauthor.title_id = roysched.title_id) /*join
#1*/

ontitles.title_id =roysched.title_id [*join #2*/
where titles.title_id != "PS7777"

And another example:

select title, price, titleauthor.au_id, titleauthor.title_id, pub_nane,

publishers.city
from roysched

titles

left join titleauthor

on roysched.title_id=titleauthor.title_ id

| eft join authors

on titleauthor.au_id=roysched.au_id, publishers

188

In this query, neither the roysched table or the publishers table are part of
either |eft join. Because of this, neither left join can refer to columnsin
either theroysched or publishers tables as part of their on clause condition.
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ANSI inner joins

Joins that produce aresult set that includes only the rows of the joining tables
that meet the restriction are called inner joins. Rows that do not meet thejoin
restriction are not included in thejoined table. If you require the joined table to
include al the rowsfrom one of the tables, regardless of whether they meet the
restriction, use an outer join. See “ANS| outer joins’ on page 192, for more
information.

Adaptive Server supports the use of both Transact-SQL inner joinsand ANSI
inner joins. Queries using Transact-SQL inner joins separate the tables being
joined by commas and list the join comparisons and restrictions in the where
clause. For example:

select au_id, titles.title_id, title, price
fromtitleauthor, titles

where titleauthor.title_ id = titles.title_id
and price > $15

For information about writing Transact-SQL inner joins, see “How joins are
structured” on page 169.

ANSI-standard inner joins syntax is:

select select_list
from tablel inner join table2
on join_condition
For example, the following use of inner join is equivalent to the Transact SQL
join above:

select au_id, titles.title_id, title, price
fromtitleauthor inner join titles
ontitleauthor.title id = titles.title_id
and price > 15

au_id title_id title price

213-46-8915 BU1032 The Busy Executive’'s Datab 19.99
409-56- 7008 BU1032 The Busy Executive’'s Datab 19.99

172-32-1176 PS3333 Prol onged Data Deprivation 19.99
807-91- 6654 TC3218 Oni ons, Leeks, and Garlic: 20.95
(11 rows affected)

The two methods of writing joins, ANSI or Transact-SQL , are equivalent. For
example, there is no difference between the result sets produced by the
following queries:
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select title_id, pub_nane
fromtitles, publishers
where titles.pub_id = publishers.pub_id

and

select title_id, pub_nane
fromtitles left join publishers
on titles.pub_id = publishers.pub_id

Aninner join can be part of an update or delete statement. For example, the
following query multipliesthe pricefor all thetitles published in California by
1.25:

begin tran

update titles
set price = price * 1.25
fromtitles inner join publishers
on titles.pub_id = publishers.pub_id
and publishers.state = "CA"

The join table of an inner join

190

An ANSI join specifies which tables or views to join in the query. Thetable
references specified in the ANSI join comprise the joined table. For example,
thejoin table of the following query includes thetitle, price, advance, and
royaltyper columns:

select title, price, advance, royaltyper
fromtitles inner join titleauthor
on titles.title_id = titleauthor.title_id

title price advance royal typer
The Busy. .. 19. 99 5, 000. 00 40
The Busy. .. 19. 99 5, 000. 00 60
Sushi, A .. 14.99 8, 000. 00 30
Sushi, A .. 14.99 8, 000. 00 40

(25 rows affected)

If ajoined tableis used as a table reference in an ANSI inner join, it becomes
anested inner join. ANSI nested inner joins follow the same rules as ANSI
outer joins.

A query can reference amaximum of 50 user tables (or 14 work tables) on each
side of a union, including:

 Basetablesor viewslisted in the from clause

Adaptive Server Enterprise



CHAPTER 6 Joins: Retrieving Data from Several Tables

e Each correlated reference to the same table (self-join)
e Tablesreferenced in subqueries
« Basetablesreferenced by the views or nested views

e Tablesbeing created with into

The on clause of an ANSI inner join

The on clause of an ANSI inner join specifies the conditions used when the
tables or views are joined. Although you can join on any column of atable,
your performance may be better if these columns areindexed. Often, you must
use qualifiers (table or correlation names) to uniquely identify the columns and
the tables to which they belong. For example:

fromtitles t left join titleauthor ta
ont.title_id = ta.title_id

This on clause eliminates rows from both tables where there is no matching
title_id. For more information about correlation names, see “ Self-joins and
correlation names’ on page 178.

The on clause often compares the ANSI joinstables, asin the third and fourth
line of the following query:

select title, price, pub_nane
fromtitles inner join publishers

on titles.pub_id = publishers.pub_id
and total sales > 300

Thejoin restriction specified in this on clause removes all rows from the join
table that do not have sales greater than 300. The on clause can aso specify
search arguments, asillustrated in the fourth line of the query.

ANSI inner joinsrestrict theresult set similarly whether the conditionis placed
in the on clause or the where clause (unless they are nested in an outer join).
That is, the following queries produce the same result sets:

sel ect stor_name, stor_address, ord_num qty
from sal esdetail inner join stores

on sal esdetail.stor_id = stores.stor_id
where qty > 3000

and

sel ect stor_nane, stor_address, ord_num qty
fromsal esdetail inner join stores

on sal esdetail.stor_id = stores.stor_id

and qty > 3000
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ANSI outer joins

192

A query isusually morereadableif therestriction isplaced inthewhere clause;
thisexplicitly tells users which rows of thejoin table areincluded in the result
Set.

Joins that produce ajoined table that includes all rows from the outer table,
regardless of whether the on clause produces matching rows or not, are called
outer joins. Inner joinsand equijoins produce aresult set that includes only the
rows from the tables where there are matching valuesin thejoin clause. There
are times, however, when you want to include not only the matching rows, but
also the rows from one of the tables where there are no matching rowsin the
second table. Thistype of joinisan outer join. In an outer join, rowsthat do not
meet the on clause conditions are included in the joined table with null-
supplied values for the inner table of the outer join. The inner tableisaso
referred to as the null-supplying member. Theroles of the inner and outer
tables are described in

Figure 4-1:

Adaptive Server Enterprise



CHAPTER 6 Joins: Retrieving Data from Several Tables

Figure 6-1: The roles of an outer and inner table in an outer join
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Sybase recommends that applications use ANSI outer joins because they
unambiguously specify whether the on or where clause contains the predicate.

This section discusses only the ANSI outer joins; for information about
Transact-SQL outer joins, see “ Transact-SQL outer joins’ on page 204.

Note Queriesthat contain ANSI outer joins cannot contain Transact-SQL
outer joins, and vice versa. However, a query with ANSI outer joins can
reference aview that contains a Transact-SQL outer join, and vice versa.

ANSI outer join syntax is:

select select_list
from tablel {left | right} [outer] join table2
on predicate
[join restriction]
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Left joinsretain all the rows of the table reference listed on the left of the join
clause; right joins retain al the rows of the table reference on the right of the

joinclause. In l€eft joins, the |eft table reference isreferred to as the outer table
or row-preserving table.

The following example determines the authors who live in the same city as
their publishers:

sel ect au_fnane, au_l nane, pub_nane
fromauthors | eft join publishers
on authors.city = publishers.city

au_f nane au_l nane pub_nane

Johnson Wi te NULL

Marjorie G een NULL

Cheryl Car son Al godat a | nfosystens
Abr aham Bennet Al godat a | nf osyst ens
Anne Ri nger NULL

Al bert Ri nger NULL

(23 rows affected)

Theresult set contains all the authors from the authors table. The authors who
do not live in the same city as their publishers produce null valuesin the
pub_name column. Only the authors who live in the same city astheir
publishers, Cheryl Carson and Abraham Bennet, produce a non-null valuein
the pub_name column.

You can rewritealeft outer join asaright outer join by reversing the placement
of thetablesinthefrom clause. Also, if the select statement specifies“select *”,
you must write an explicit list of all the column names, otherwise the columns
in the result set may not be in the same order for the rewritten query.

Hereisthe previous examplerewritten asaright outer join, which producesthe
same result set as the | eft outer join above:

sel ect au_fnane, au_l nane, pub_nane
from publishers right join authors
on authors.city = publishers.city
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Should the predicate be in the on or where clause?

The result set of an ANSI outer join depends on whether you place the
restriction in the on or the where clause. The on clause defines the result set of
ajoined table and which rows of thisjoined table have null-supplied values; the
where clause defines which rows of the joined table are included in the result
set.

Whether you use an on or awhere clause in your join condition depends on
what you want your result set to include. The following examplesmay help you
decide whether to place the predicate in the on or the where clause.

Predicate restrictions Thefollowing query places arestriction on the outer table in the where clause.
on an outer table Because the restriction is applied to the result of the outer join, it removes all
the rows for which the condition is not true:

select title, titles.title_id, price, au_id
fromtitles left join titleauthor

on titles.title_id = titleauthor.title_id
where titles.price > $20.00

title title_id price au_id

But Is It User F... PCl035 22.95 238-95-7766
Conput er Phobic ... PS1372 21.59 724-80-9391
Conput er Phobic ... PS1372 21.59 756-30-7391
Oni ons, Leeks, a... TC3218 20. 95 807-91-6654

(4 rows affected)
Four rows meet the criteria and only these are included in the result set.

However, if you move this restriction on the outer table to the on clause, the
result set includes all the rows that meet the on clause condition. Rows from
the outer table that do not meet the condition are null-extended:

select title, titles.title_id, price, au_id
fromtitles left join titleauthor
ontitles.title id =titleauthor.title_id
and titles.price > $20.00

title title_id price au_id

The Busy Executive’'s BU1032 19. 99 NULL

Cooki ng wi th Conpute BUL111 11.95 NULL

You Can Conbat Conpu BU2075 2.99 NULL

Strai ght Tal k About BU7832 19. 99 NULL
Silicon Valley Gastro MC2222 19. 99 NULL

The Gournmet M crowave MC3021 2.99 NULL

The Psychol ogy of Com MC3026 NULL NULL

But Is It User Friend PCl035 22.95 238-95-7766
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Secrets of Silicon Va PC8888 20. 00 NULL
Net Etiquette PC9999 NULL NULL
Conput er Phobi c and PS1372 21.59 724-80-9391
Conput er Phobi ¢ and PS1372 21.59 756- 30- 7391
I s Anger the Eneny? PS2091 10. 95 NULL
Life Wthout Fear PS2106 7.00 NULL
Prol onged Data Depri PS3333 19. 99 NULL
Enotional Security: PS7777 7.99 NULL
Oni ons, Leeks, and Ga TC3218 20.95 807-91-6654
Fifty Years in Buckin TC4203 11. 95 NULL
Sushi, Anyone? TC7777 14.99 NULL

(19 rows affected)

Restrictions on an
inner table
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Moving the restriction to the on clause added 15 null-supplied rows to the
result set.

Generally, if your query uses a restriction on an outer table, and you want the
result set to remove only the rows for which therestriction isfalse, you should
probably place the restriction in the where clauseto limit the rows of the result
set. Outer table predicates are not used for index keysif they arein the on
clause.

Whether you place the restriction on an outer table in the on or where clause
ultimately depends on theinformation you need the query to return. If you only
want theresult set to include only the rows for which therestrictionistrue, you
should place the restriction in the where clause. However if you require the
result set to include all the rows of the outer table, regardless of whether they
satisfy the restriction, you should place the restriction in the on clause.

Thefollowing query includesarestriction on aninner table in the where clause:

select title, titles.title_id, titles.price, au_id
fromtitleauthor left join titles
ontitles.title_id =titleauthor.title_ id

where titles.price > $20.00

title title_id price au_id

But Is It U.. PC1035 22.95 238-95- 7766
Conput er Ph. .. PS1372 21.59 724-80-9391
Conput er Ph. .. PS1372 21.59 756- 30- 7391
Oni ons, Lee. TC3218 20.95 807-91- 6654

(4 rows affected)
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Restrictions included
in both an inner and
outer table

Because the restriction of the where clause is applied to the result set after the
joinismade, it removes al the rows for which the restriction is not true. Put
another way, the where clause is not true for al null-supplied values and
removesthem. A jointhat placesitsrestrictioninthewhere clauseiseffectively
an inner join.

However, if you move the restriction to the on clause, it is applied during the
joinand is utilized in the production of the joined table. In this case, the result
set includes all therows of the inner table for which therestriction istrue, plus
all the rows of the outer table, which are null-extended if they do not meet the
restriction criteria

select title, titles.title_id, price, au_id
fromtitleauthor left join titles

on titles.title_id = titleauthor.title_id
and price > $20.00

title title_id price au_id

NULL NULL NULL 172-32-1176
NULL NULL NULL 213-46- 8915
Oni ons, TC3218 20.95 807-91- 6654
NUL NULL NULL 998- 72- 3567
NULL NULL NULL 998- 72- 3567

(25 rows affected)
Thisresult set includes 21 rows that the previous example did not include.

Generally, if your query requires arestriction on an inner table (for example
“and price> $20.00” in query above), you probably want to placethe condition
in the on clause; this preserves the rows of the outer table. If you include a
restriction for aninner tablein thewhere clause, theresult set might not include
the rows of the outer table.

Like the criteriafor the placement of arestriction on an outer table, whether
you place therestriction for an inner table in the on or where clause ultimately
depends on the result set you want. If you are interested only in the rows for
which the restriction istrue, and not including the full set of rowsfor the outer
table, place the restriction in the where clause. However, if you require the
result set to include all the rows of the outer table, regardless of whether they
satisfy the restriction, you should place the restriction in the on clause.

The restriction in the where clause of the following query includes both the
inner and outer tables:

select title, titles.title_id, price, price*qty, qty
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from sal esdetail left join titles
ontitles.title_id = salesdetail.title_id
where price*qty > $30000. 00

title title_id price qty

Silicon Valley Ga  MC2222 19.99 40,619.68 2032
But Is It User Fr PC1035 22.95 45,900.00 2000
But Is It User Fr PC1035 22.95 45,900.00 2000
But Is It User Fr PC1035 22.95 49,067.10 2138
Secrets of Silico PC8888 20. 00 40, 000.00 2000
Prol onged Data De  PS3333 19.99 53,713.13 2687
Fifty Years in Bu TC4203 11.95 32,265.00 2700
Fifty Years in Bu TC4203 11.95 41,825.00 3500

(8 rows affected)

Placing the restriction in the where clause eliminates the following rows from
the result set:

e Therows for which the restriction “price* gty>$30000.0" isfalse

*  Therows for which the restriction “ price* gty>$30000.0" is unknown
because price is null

To keep the unmatched rows of the outer table, move the restriction into the on
clause, asin this example:

select title, titles.title_id, price, price*qty, qty
fromsal esdetail left join titles

on titles.title_id = salesdetail.title_id

and price*qty > $30000. 00

title title_id price qty

NULL NULL NULL NULL 75
NULL NULL NULL NULL 75
Secrets of Silico  PC8888 20.00 40,000.00 2000
NULL NULL NULL NULL 300
NULL NULL NULL NULL 400

(116 rows affected)

Thisquery retainsall 116 rows of the salesdetail tablein the result set, and null-
extends the rows that do not meet the restriction.
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Where you place the restriction that includes both the inner and outer table
depends on the result set you want. If you are interested in only the rows for
whichtherestrictionistrue, placetherestriction inthewhere clause. However,
if youwant toinclude all the rows of the outer table, regardless of whether they
satisfy the restriction, place the restriction in the on clause.

Nested ANSI outer joins

Nested outer joins use the result set of one outer join as the table reference for
another. For example:

select t.title_id, title, ord_num sd.stor_id, stor_nane
from (sal esdetail sd

left join titles t

on sd.title id =t.title_id) [*join #1*/

left join stores

on sd.stor_id = stores.stor_id /*join #2*/

title_id title ord_num stor_id stor_name

TC3218 Onions, L... 234518 7896 Fricative Bookshop
TC7777 Sushi, An... 234518 7896 Fricative Bookshop
TC4203 Fifty Yea... 234518 6380 Eric the Read Books
MC3021 The Gournmet... 234518 6380 Eric the Read Books

(116 rows affected)

In this example, the joined table between the salesdetail and titles tablesis
logically produced first and is then joined with the columns of the stores table
where salesdetail.stor_id equals stores.stor_id. Semantically, each level of
nesting in ajoin creates ajoined table and is then used for the next join.

In the query above, because the first outer join becomes an operator of the
second outer join, thisquery is aleft-nested outer join.

This example shows a right nested outer join:

sel ect stor_name, qty, date, sd.ord_num

fromsalesdetail sd left join (stores /*join #1 */

left join sales on stores.stor_id = sales.stor_id) /*join #2 */
on stores.stor_id = sd.stor_id

where date > "1/1/1990"

st or _nane qty date ord_num

News & Brews 200 Jun 13 1990 12: 00AM NB-3. 142
News & Brews 250 Jun 13 1990 12: 00AM NB-3. 142
News & Brews 345 Jun 13 1990 12: 00AM NB-3. 142
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Thor eau Read 1005 Mar 21 1991 12: 00AM ZZ-999-Z7ZZ-999- 0A0
Thor eau Read 2500 Mar 21 1991 12: 00AM AB-123- DEF-425-173
Thoreau Read 4000 Mar 21 1991 12: 0O0OAM AB- 123- DEF-425-1Z3

In this example, the second join (between the stores and the sales tables) is
logically produced first, and is joined with the salesdetail table. Because the
second outer joinisused asthetablereferencefor thefirst outer join, thisquery
isaright-nested outer join.

If the on clause for the first outer join (“from salesdetail. . .”) fails, it supplies
null values to both the stores and sales tablesin the second outer join.

Parentheses in nested outer joins

Nested outer joins produce the same result set with or without parenthesis.
Large querieswith many outer joins can be much morereadablefor usersif the
joins are structured using parentheses.

The on clause in nested outer joins

The placement of the on clausein a nested outer join determineswhich joinis
logically processed first. Reading from left to right, the first on clause isthe
first join to be defined.

In this example, the position of the on clause in the first join (in parentheses
indicates that it is the table reference for the second join, so it is defined first,
producing the table reference to be joined with the authors table:

select title, price, au_fnanme, au_l nanme

from(titles left join titleauthor

ontitles.title_id =titleauthor.title_id) [*join #1*/
| eft join authors

on titleauthor.au_id = authors.au_id [ *join #2*/
and titles.price > $15.00

title price au_f nane au_l name
The Busy Exe... 19.99 Marjorie G een

The Busy Exe... 19.99 Abr ahanme Bennet
Sushi, Anyon... 14.99 Bur t G i ngl eshy
Sushi, Anyon.. 14. 99 Aki ko Yokonot o

(26 rows affected)

However, if the on clauses arein different locations, the joins are evaluated in
adifferent sequence, but still producethe sameresult set (thisisfor explanatory
purposes only; if joined tables are logically produced in a different order, itis
highly unlikely that they will produce the same result set):
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select title, price, au_fnane, au_l nane

fromtitles left join

(titleauthor left join authors

on titleauthor.au_id = authors. au_id) [*join #2*/
ontitles.title_id =titleauthor.title_id [*join #1*/
and au_l nanme |i ke “Yokonoto”

title price au_f nane au_l nane
The Busy Executive's 19. 99 Marjorie G een

The Busy Executive’'s 19. 99 Abr aham Bennet
Sushi, Anyone? 14.99 Burt G i ngl eshy
Sushi, Anyone? 14.99 Aki ko Yokonot o

(26 rows affected)

The position of the on clause of the first join (the last line of the query)
indicates that the second |eft join is atable reference of thefirst join, soit is
performed first. That is, the result of the second |eft join isjoined with thetitles
table.

Converting outer joins with join-order dependency

Almost all Transact-SQL outer joins written for earlier versions of Adaptive
Server that are run on aversion 12.0 and later Adaptive Server produce the
same result set. However, thereisacategory of outer join querieswhose result
sets depend on thejoin order chosen during optimization. Depending on where
in the query the predicate is evaluated, these queries may produce different
result sets when they are issued using the current version of Adaptive Server.
The result sets they return are determined by the ANSI rules for assigning
predicatesto joins.

Predicates cannot be evaluated until al the tablesthey reference are processed.
That is, in the following query the predicate “and titles.price > 20" cannot be
evaluated until the titles table is processed:

select title, price, au_ord

fromtitles, titleauthor

where titles.title_id *= titleauthor.title_id
and titles.price > 20

Predicates in earlier versions of Adaptive Server were evaluated according to
the following semantics:
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«  |f the predicate was evaluated on the inner table of an outer join, the

predicate had on clause semantics.

e |f the predicate was evaluated with atable that is outer to all outer joins,

or isjoin-order independent, the predicate had where clause semantics.

Note Beforeyou run Adaptive Server in aproduction environment, make
sureyou start it with traceflag 4413 and run any queriesthat you think may
bejoin-order dependent in pre-12.0 versions of Adaptive Server. Adaptive
Server started with trace flag 4413 issues a message similar to the
following when you run a query that isjoin-order dependent in apre-12.0
version of Adaptive Server:

Warning: The results of the statenent on line %l are
join-order independent. Results may differ on pre-

12.0 rel eases, where the query is potentially join-
order dependent.

M ake sure you resolve dependencies your applications have on result sets
of join-order queries produced by pre-12.0 Adaptive Server.

When do join-order dependent outer joins affect me?
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Generally, you will not have any problem from join-order dependent queries
because predicates typically only reference:

» Anouter table, which is evaluated using where clause semantics
* Aninner table, which is evaluated using on clause semantics
e Theinner table and tables upon which the inner table is dependent

These do not produce join-order dependent outer joins. However, Transact-
SQL queriesthat have any of the following characteristics may produce a
different result set after they are trandlated to an ANSI outer join:

* Predicates that contain or statements and reference an inner table of an
outer join and another table that this inner table is not dependent on

* Inner table attributes that are referenced in the same predicate as atable
which isnot in the inner table's join-order dependency

* Aninner table referenced in a subquery as a correlated reference

The following examples demonstrate the issues of translating Transact-SQL
queries with join-order dependency to ANSI outer join queries.

Example:
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select title, price, authors.au_id, au_l nane

fromtitles, titleauthor, authors

where titles.title_id =* titleauthor.title_id

and titleauthor.au_id = authors.au_id

and (titles.price is null or authors.postal code = '94001")

Thisquery isjoin-order independent because the outer join references both the
titleauthor and the titles tables, and the authors table can be joined with these
tables according to three join orders:

e authors, titleauthors, titles (as part of the on clause)

e titleauthors, authors, titles (as part of the on clause)

e titleauthors, titles, authors (as part of the where clause)
This query produces the following message:

Warning: The results of the statenent on line 1 are join-order independent.
Results may differ on pre-12.0 rel eases, where the query is potentially join-
order dependent. Use trace flag 4413 to suppress this warni ng nessage.

Following isthe ANSI equivalent:

select title, price, authors.au_id, au_l nane

fromtitles right join

(titleauthor inner join authors

on titleauthor.au_id = authors. au_id)

ontitles.title id =titleauthor.title_id

where (titles.price is null or authors. postal code = '94001")

Another example:

select title, au_fnane, au_lnanme, titleauthor.au_id, price
fromtitles, titleauthor, authors

where authors.au_id *= titleauthor.au_id

and titleauthor.au_ord*titles.price > 40

Thequery isjoin-order dependent for the same reason asthe previous example.
Here isthe ANSI equivalent:

select title, au_fnane, au_lnane, titleauthor.au_id, price
fromtitles,(authors left join titleauthor

on titleauthor.au_id = authors. au_id)

where titleauthor.au_ord*titles.price > 40
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Transact-SQL outer joins
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Transact-SQL includes syntax for both left and right outer joins. The left outer
join, *=, selects all rows from the first table that meet the statement’s
restrictions. The second table generates values if there is a match on the join
condition. Otherwise, the second table generates null values.

For example, the following left outer join lists all authors and finds the
publishers (if any) in their city:

sel ect au_fnane, au_l nane, pub_nane
from aut hors, publishers
where authors.city *= publishers.city

The right outer join, =*, selects all rows from the second table that meet the
statement’s restrictions. The first table generates values if there is amatch on
thejoin condition. Otherwise, the first table generates null values.

Note You cannot include a Transact-SQL outer join in ahaving clause.

A tableis either an inner or an outer member of an outer join. If the join
operator is*=, the second table is the inner table; if the join operator is=*, the
first table isthe inner table. You can compare a column from the inner table to
aconstant aswell asusing it in the outer join. For example, if you want to find
out which title has sold more than 4000 copies:

select qty, title fromsalesdetail, titles
where qty > 4000
and titles.title_id *= sal esdetail.title_id

However, theinner tablein an outer join cannot al so participateinaregular join
clause.

An earlier example used ajoin to find the names of authors who livein the
same city as a publisher returned two names: Abraham Bennet and Cheryl
Carson. To include al the authors in the results, regardless of whether a
publisher is located in the same city, use an outer join. Here is what the query
and the results of the outer join look like:

sel ect au_fnane, au_l nane, pub_nane
from authors, publishers
where authors.city *= publishers.city

au_f nane au_l nane pub_nane

Johnson Wi te NULL

Marjorie G een NULL

Cheryl Car son Al godat a | nf osystens
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M chael
Di ck
Meander
Abr aham
Ann

Bur t
Chastity
Mor ni ngst ar
Regi nal d
Aki ko

I nnes

M chel
Dirk

St earns
Livia
Syl vi a
Sheryl
Heat her
Anne

Al bert

O Leary
Strai ght
Smith

Bennet

Dul |

G i ngl eshy
Locksl ey

G eene

Bl ot che-Hal | s
Yokonot o

del Castillo
DeFr ance
Stringer
MacFeat her
Kar sen

Pant el ey
Hunt er
McBadden

Ri nger

Ri nger

(23 rows affected)

NULL
NULL
NULL
Al godat a | nfosystens
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

The comparison operator *= distinguishes the outer join from an ordinary join.
This“left” outer join tells Adaptive Server toincludeall therowsintheauthors
table in the results, whether or not there is a match on the city column in the

publishers table. Noticethat in the results, there is no matching datafor most of

the authors listed, so these rows contain NULL in the pub_name column.

The “right” outer join is specified with the comparison operator =*, which

indicates that all the rows in the second table are to be included in the results,
regardless of whether there is matching datain thefirst table.

Substituting thisoperator in the outer join query shown earlier givesthisresult:

sel ect

publi shers

au_fnane, au_l name, pub_nane
from aut hors,

where authors.city =* publishers.city

au_f name

Cheryl
Abr aham

au_l nanme

Bennet

(4 rows affected)
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pub_nane
New Age Books

Bi nnet & Hardl ey

Al godat a | nf osystens
Al godat a | nf osyst ens
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You can further restrict an outer join by comparing it to a constant. Thismeans
that you can zoom in on precisely the values you really want to see and use the
outer join to list the rows that did not make the cut. Let uslook at the equijoin
first and compare it to the outer join. For example, to find out which titles had
asale of more than 500 copies from any store, use this query:

sel ect distinct salesdetail.stor_id, title
fromtitles, sal esdetail
where gty > 500
and sal esdetail .title_id = titles.title_id
stor_id title
5023 Sushi, Anyone?
5023 I's Anger the Eneny?
5023 The Gourmet M crowave
5023 But Is It User Friendly?
5023 Secrets of Silicon Valley
5023 Strai ght Tal k About Conputers
5023 You Can Conbat Conputer Stress!
5023 Silicon Valley Gastronomic Treats
5023 Enotional Security: A New Al gorithm
5023 The Busy Executive's Database Cuide
5023 Fifty Years in Bucki ngham Pal ace Kitchens
5023 Prol onged Data Deprivation: Four Case Studies
5023 Cooking with Conputers: Surreptitious Bal ance Sheets
7067 Fifty Years in Bucki ngham Pal ace Kitchens

(14 rows affected)

Also, to show thetitlesthat did not have a sale of more than 500 copiesin any
store, you can use an outer join query:

sel ect distinct salesdetail.stor_id, title
fromtitles, salesdetail

where gty > 500

and sal esdetail .title_id =* titles.title_id

NULL Net Etiquette

NULL Life Wthout Fear

5023 Sushi, Anyone?

5023 I's Anger the Eneny?

5023 The Gourmet M crowave

5023 But Is It User Friendly?

5023 Secrets of Silicon Valley

5023 Strai ght Tal k About Conputers

NULL The Psychol ogy of Conputer Cooking
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5023
5023
5023
5023
5023
7067
5023
5023
NULL

NULL

You Can Conbat Conputer Stress!

Silicon Valley Gastronomc Treats

Enotional Security: A New Algorithm

The Busy Executive’s Database Guide

Fifty Years in Bucki ngham Pal ace Kitchens

Fifty Years in Buckingham Pal ace Kitchens

Prol onged Data Deprivation: Four Case Studies
Cooking with Conputers: Surreptitious Bal ance Sheets
Conput er Phobi ¢ and Non- Phobi ¢ | ndi vi dual s:

Behavi or Vari ations

Oni ons, Leeks, and Garlic: Cooking Secrets of the
Medi t err anean

(19 rows affected)

You can restrict an inner table with a ssimple clause. The following example
liststhe authorswho livein the same city asapublisher, but excludesthe author
Cheryl Carson, who would normally be listed as an author living in a
publisher’s city:

sel ect au_fnane, au_l nane, pub_nane
from aut hors, publishers
where authors.city =* publishers.city

and aut hors.au_l nanme != "Carson"

au_f name au_l nanme pub_nane

NULL NULL New Age Books

NULL NULL Bi nnet & Hardl ey

Abr aham Bennet Al godat a | nf osyst ens

(3 rows affected)

How null values affect joins

Null valuesin tables or views being joined will never match each other. Since
bit columns do not permit null values, avalue of 0 appearsin an outer join when
there is no match for abit column that isin the inner table.

The result of ajoin of NULL with any other valueis NULL. Because null
values represent unknown or inapplicable values, Transact-SQL has no reason
to believe that one unknown value matches another.
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You can detect the presence of null values in a column from one of the tables
being joined only by using an outer join. Here are two tabl es, each of which has
aNULL inthecolumnthat will participateinthejoin. A |eft outer join displays
the null valuein thefirst table.

Figure 6-2: Null values in outer join

Table t1 Table t2

a h ( d

1 OFwE HULL Ao
HULL three 4 fonr
4 joind

Hereis the left outer join:

sel ect *
fromtl, t2
where a *= ¢
a b c d
1 one NULL NULL
NULL three NULL NULL
4 join4d 4 four

(3 rows affected)

The results make it difficult to distinguish anull in the datafrom anull that
represents afailure to join. When null values are present in data being joined,
it isusually preferable to omit them from the results by using aregular join.

Determining which table columns to join

sp_helpjoins lists the columnsin two tables or views that are likely join
candidates. Its syntax is:

sp_hel pjoins tablel, table2
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For example, hereis how to use sp_helpjoins to find the likely join columns
between titleauthor and titles:

sp_hel pjoins titleauthor, titles
first_pair

title_id title_id

The column pairs that sp_helpjoins displays come from two sources. First,
sp_helpjoins checks the syskeys table in the current database to seeif any
foreign keys have been defined on the two tables with sp_foreignkey, and then
checksto see if any common keys have been defined on the two tables with
sp_commonkey. If it does not find any common keys there, the procedure
applies lessrestrictive criteriato identify any keys that may be reasonably
joined. It checks for keys with the same user datatypes, and if that fails, for
columns with the same name and datatype.

For complete information on the system procedures, see the Reference Manual.
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Using and Creating Datatypes

A datatype defines the kind of information each columnin atable holds,

and how that information is stored. You can use Adaptive Server system

datatypes when you are defining columns, or you can create and use user-
defined datatypes.

This chapter discusses:

Topic Page
How Transact-SQL datatypes work 211
Using system-supplied datatypes 212
Converting between datatypes 223
Mixed-mode arithmetic and datatype hierarchy 224
Creating user-defined datatypes 226
Getting information about datatypes 229

How Transact-SQL datatypes work

Transact-SQL User’s Guide

In Transact-SQL , datatypes specify the type of information, size, and
storage format of table columns, stored procedure parameters, and local
variables. For example, theint (integer) datatype storeswhole numbersin
therange of plusor minus 231 and thetinyint (tiny integer) datatype stores
whole numbers between 0 and 255 only.

Adaptive Server supplies several system datatypes, and two user-defined
datatypes, timestamp and sysname. You can use sp_addtype to build user-
defined datatypes based on the system datatypes.

You must specify a system datatype or user-defined datatype when
declaring acolumn, local variable, or parameter. The following example
uses the system datatypes char, numeric, and money to define the columns
in the create table statement:

create table sales_daily
(stor_id char(4),
ord_num nurneric(10, 0),
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ord_ant noney)

The next exampl e usesthe bit system datatypeto definethelocal variableinthe
declare statement:

declare @witch bit

Subsequent chapters describe in more detail how to declare columns, local
variables, and parametersusing the datatypes described in thischapter. You can
determine which datatypes have been defined for columns of existing tablesby
using sp_help.

Using system-supplied datatypes

Table 7-1 lists the system-supplied datatypes provided for various types of
information, the synonyms recognized by Adaptive Server, and the range and
storage size for each. The system datatypes are printed in lowercase characters,
although Adaptive Server allows you to enter them in either uppercase or
lowercase. Most Adaptive Server-supplied datatypes are not reserved words
and can be used to name other objects.

Table 7-1: Adaptive Server system datatypes

Datatypes by

category Synonyms Range Bytes of storage

Exact numeric: integers
tinyint

0to 255 (Negative numbersarenot 1

permitted.)
smallint 2151 (32,767) to -21° (-32,768) 2
int integer 231 .1 (2,147,483,647) to 4
-281 (-2,147,483,648
Exact numeric: decimals
numeric (p, S) 10%8-1t0-10% 2t017
decimal (p, s) dec 10%-1t0-10% 2t017
Approximate numeric
float (precision) machine dependent 4 for default precision < 16,
8 for default precision >= 16
double precision machine dependent 8
real machine dependent 4
Money
smallmoney 214,748.3647 10 -214,748.3648 4
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Datatypes by

category Synonyms Range Bytes of storage
money 922,337,203,685,477.5807 to 8
-922,337,203,685,477.5808
Date/time
smalldatetime January 1, 1900 to June 6, 2079 4
datetime January 1, 1753 to December 31, 8
9999
date January 1, 0001 to December 31, 4
9999
time 12:00:00AM to 11:59:59:999PM 4
Character
char(n) character pagesize n
varchar(n) character varying, pagesize actua entry length
char varying
unichar Unicode character pagesize n* @@unicharsize
(@@unicharsize equals 2)
univarchar Unicode character pagesize actual number of characters*
varying, char varying @@unicharsize
nchar(n) national character, pagesize n* @@ncharsize
national char
nvarchar(n) nchar varying, pagesize @@ncharsize* number of
national char varying, characters
national character
varying
text 2°1.1(2,147,483,647) bytesor fewer 0 when uninitialized;
multiple of 2K after
initiaization
Binary
binary(n) pagesize n
varbinary(n) pagesize actua entry length

2311 (2,147,483,647) bytesor fewer

image 0 when uninitialized,;
multiple of 2K after
initialization

Bit

bit Oorl 1 (one byte holds up to 8 bit
columns))
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Exact numeric types: integers

Adaptive Server provides three datatypes, tinyint, smallint, and int, to store
integers (whole numbers). These types are exact numeric types; they preserve
their accuracy during arithmetic operations.

Choose among the integer types based on the expected size of the numbersto
be stored. Internal storage size varies by datatype.

Exact numeric types: decimal numbers

214

Use the exact numeric types, numeric and decimal, for numbers that include
decimal points. Data stored in numeric and decimal columns is packed to
conservedisk space and preservesitsaccuracy totheleast significant digit after
arithmetic operations. The numeric and decimal types are identical in all
respects but one: Only numeric types with a scale of 0 can be used for the
IDENTITY column.

The exact numeric types accept two optional parameters, precision and scale,
enclosed within parentheses and separated by a comma:

datatype [(precision [, scale ])]

Adaptive Server defines each combination of precision and scale as adistinct
datatype. For example, numeric(10,0) and numeric(5,0) are two separate
datatypes. The precision and scale determine the range of values that can be
stored in adecimal or numeric column:

e Theprecision specifiesthe maximum number of decimal digitsthat can be
stored in the column. It includes al digitsto theright or left of the decimal
point. You can specify a precision of 1-38 digits or use the default
precision of 18 digits.

e Thescale specifies the maximum number of digitsthat can be stored to the
right of the decimal point. The scale must be less than or equal to the
precision. You can specify ascale of 0-38 digits or use the default scale of
0 digits.

Exact numeric types with a scale of 0 display without a decimal point. You
cannot enter a value that exceeds either the precision or the scale for the
column.

The storage size for anumeric or decimal column depends on its precision. The
minimum storage requirement is 2 bytesfor al- or 2-digit column. Storagesize
increases by 1 byte for each additional 2 digits of precision, to a maximum of
17 bytes.
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Approximate numeric datatypes

The numeric typesfloat, double precision, and real store numeric data that can
tolerate rounding during arithmetic operations.

Approximate numeric datatypes store, as binary tractions, sightly inaccurate
representations of real numbers, stored as binary fractions. Anytime an
approximate numeric valueis displayed, printed, transferred between hosts, or
used in calculations, the numberslose precision. Note that isgl displaysonly six
significant digits after the decimal point and rounds the remainder. For more
information on precision and approximate numeric datatypes, see the
Reference Manual.

Use the approxi mate numeric types for data that covers awide range of values.
They support al aggregate functions and all arithmetic operations except
modulo (%).

Thereal and double precision types are built on types supplied by the operating
system. The float type accepts an optional precision in parentheses. float
columnswith aprecision of 1-15 are stored asreal; those with higher precision
are stored as double precision. The range and storage precision for all three
types is machine dependent.

Money datatypes

The money datatypes, money and smallmoney, store monetary data. You can
use these datatypes for U.S. dollars and other decimal currencies, although
Adaptive Server provides no meansto convert from one currency to another.
You can use al arithmetic operations except modulo, and all aggregate
functions, with money and smallmoney data.

Both money and smallmoney are accurate to one ten-thousandth of a monetary
unit, but round values up to two decimal places for display purposes. The
default print format places acomma after every three digits.

Date and time datatypes

Usethedatetime and smalldatetime datatypesto store date and timeinformation
from January 1, 1753 through December 31, 9999. Use date for dates from
January 1, 0001 to December 31, 9999 or time for 12:00:00 AM to
11:59:59:999. Dates outside this range must be entered, stored, and
manipulated as char or varchar values.
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e datetime columns hold dates between January 1, 1753 and December 31,
9999. datetime values are accurate to 1/300 second on platforms that
support thislevel of granularity. Storage size is 8 bytes: 4 bytes for the
number of days since the base date of January 1, 1900 and 4 bytesfor the
time of day.

e smalldatetime columns hold dates from January 1, 1900 to June 6, 2079,
with accuracy to the minute. Its storage size is 4 bytes: 2 bytes for the
number of days after January 1, 1900, and 2 bytes for the number of
minutes after midnight.

e date isaliteral value consisting of adate portion in single or double
quotes. Thiscolumn can hold dates between January 1, 0001 to December
31, 9999. Storage sizeis 4 bytes.

e time isalitera value consisting of atime portion enclosed in single or
double quotes. This column holds time from 12:00:00AM to
11:59:59:999PM.

Enclose date and time information in single or double quotes. You can enter it
in either uppercase or lowercase | etters and include spaces between data parts.
Adaptive Server recognizes awide variety of data entry formats, which are
described in Chapter 9, “Adding, Changing, and Deleting Data.” However,
Adaptive Server rejects values such as 0 or 00/00/00, which are not recognized
as dates.

The default display format for datesis“ Apr 15 1987 10:23PM”. You can use
the convert function for other styles of date display. You can also do some
arithmetic calculations on datetime values with the built-in date functions,
though Adaptive Server may round or truncate millisecond values, unlessyou
use the time datatype.

Character datatypes
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Use the character datatypes to store strings consisting of letters, numbers, and
symbols entered within single or double quotes. You can use the like keyword
to search these strings for particular characters and the built-in string functions
to manipulate their contents. Strings consisting of numbers can be converted to
exact and approximate numeric datatypes with the convert function, and then
used for arithmetic.
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The char(n) datatype stores fixed-length strings, and the varchar(n) datatype
stores variable-length strings, in single-byte character sets such as English.
Their national character counterparts, nchar(n) and nvarchar(n), store fixed- and
variable-length stringsin multibyte character sets such as Japanese. The unichar
and univarchar datatypes store Unicode characters, which are a constant size.
You can specify the maximum number of characters with n or use the default
column length of one character. For strings larger than the page size, use the

text datatype.

Table 7-2: Character datatypes

Datatype Stores

char(n) Fixed-length data, such as social security numbers or postal
codes

varchar(n) Data, such as names, that islikely to vary greatly in length

unichar Fixed-length Unicode data, comparable to Char

univarchar Unicode data that is likely to vary greatly in length,
comparable to varchar

nchar(n) Fixed-length data in multibyte character sets

nvarchar(n) Variable-length datain multibyte character sets

text Up to 2,147,483,647 bytes of printable characters on linked

lists of data pages

Adaptive Server truncates entries to the specified column length without
warning or error, unless you set string_rtruncation on. See the set command in
the Reference Manual for moreinformation. Theempty string, ““or *’, isstored
as asingle space rather than asNULL. Thus, “abc” +“* + “def” is equivalent
to “abc def”, not to “ abedef”.

Fixed- and variable-length columns behave somewhat differently:

« Datain fixed-length columns s blank-padded to the column length. For
the char and unichar datatypes, storage size is n bytes, (unichar =
n*@@unicharsize); for the nchar datatype, n times the average national
character length (@@ncharsi ze). When you create achar, unichar, or nchar
column that allows nulls, Adaptive Server converts it to avarchar,
univarchar, or nvarchar column and uses the storage rules for those
datatypes. Thisis not true of char and nchar variables and parameters.

e Datainvariable-length columnsisstripped of trailing blanks; storage size
isthe actual length of the data. For varchar or univarchar columns, thisis
the number of characters; for nvarchar columns, it is the number of
characters times the average character |ength. Variable-length character
data may require less space than fixed-length data, but it is accessed
somewhat more slowly.
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The unichar and univarchar datatypes support the UTF-16 encoding of Unicode
inthe Adaptive Server. These datatypes areindependent of the char and varchar
datatypes, but mirror their behavior.

For example, the built-in functions that operate on char and varchar also
operate on unichar and univarchar. However, unichar and univarchar store only
UTF-16 characters and have no connection to the default character set ID or the
default sortorder 1D as char and varchar do.

To use the unichar and univarchar datatypes, the default character set for the
server must be set to UTF-8.

Each unichar/univarchar character requires two bytes of storage. The
declaration of aunichar/univarchar column is the number of 16-bit Unicode
values. The following example creates a table with one unichar column for 10
Unicode values requiring 20 bytes of storage:

create table unitbl (unicol unichar(10))

The length of aunichar/univarchar column islimited by the size of a data page,
just as the length of char/varchar columns.

Notethat Unicode surrogate pairs use the storage of two 16-bit Unicode values
(i.e., four bytes). Be aware of this when declaring columns intended to store
Unicode surrogate pairs. By default, Adaptive Server Enterprise correctly
handles surrogates, taking care not to split the pair. Truncation of Unicode data
ishandled in a manner similar to that of char and varchar data.

Unichar expressions can be used anywhere char expressions are used, including
comparison operators, joins, subqueries, etc. Note however, that mixed-mode
expressions of both unichar and char are performed as unichar. The number of
Unicode values that can participate in such operationsis limited to the
maximum size of aunichar string.

The normalization process modifies Unicode data so there isonly asingle
representation in the database for a given sequence of abstract characters.
Often, characters followed by combined diacritics are replaced by pre-
combined forms. This allows significant performance optimizations. By
default, the server assumes all Unicode data should be normalized.
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Relational expressions

All relational expressionsinvolving at least one expression of unichar or
univarchar, will be based on the default Unicode sort order. If one expressionis
unichar and the other isvarchar (nvarchar, char, or nchar), the latter will be
implicitly converted to unichar.

The following expressions are most often used in where clauses, where it may
be combined with logical operators.

When comparing Unicode character data “less than” means closer to the
beginning of the default Unicode default sort order, and “greater than” means
closer to the end. “Equality “ means the Unicode default sort order makes no
distinction between two val ues (although they need not be identical). For
example, the precomposed character &€ must be considered equal to the
combining sequence consisting of the letter e followed by U+0302. If the
Unicode normalization feature is turned on (the default), the Unicode datais
automatically normalized and the server never sees unnormalized data.

Table 7-3: Relational expressions

exprl op_compare [any | all] (subguery) The use of any or all with comparison operators and expr2

being asubquery, implicitly invokes min or max. For instance
“exprl> any expr2” means, in effect, “exprl> min(expr2)”.

exprl [not] in (expression list) Thein operator checks for equality with each of the elements

exprl [not] in (subquery) in expr2, which can be alist of constants, or the results of a
subquery.

exprl [not] between expr2 and expr3 The between operator specifiesarange. Itis, in effect,

shorthand for “exprl = expr2 and exprl<= expr3”.

exprl [not] like “match_string” [escape “esc_char’] ~ Thelike operator specifies a pattern to be matched. The

semantics for pattern matching with Unicode data are the
same for regular character data. If exprl isaunichar column
name, then “match_string” may be either aunichar string or a
varchar string. In the latter case, an implicit conversion will
take place between varchar and unichar

Join operators

Join operators appear in the same manner as comparison operators. In fact, any
comparison operator can be used in ajoin. Expressionsinvolving at least one
expression of type unichar will be based on the default Unicode sort order. If
one expression is of type unichar and the other type varchar (nvarchar, char, or
nchar), the latter will be implicitly converted to unichar.
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The union operator will operate with unichar datamuch likeit doeswith varchar
data. Corresponding columns from individual queries must be implicitly
convertible to unichar, or explicit conversion must be used.

When unichar and univarchar columnsare used in group by and order by clauses,
equality isjudged according to the default Unicode sort order. Thisis also true
when using the distinct modifier.

The text datatype stores up to 2,147,483,647 bytes of printable characters on
linked lists of separate data pages. Each page stores a maximum of 1800 bytes
of data.

To save storage space, definetext columnsas NULL. Whenyouinitialize atext
columnwith anon-null insert or update, Adaptive Server assigns atext pointer
and allocates an entire 2K data page to hold the value.

You cannot use the text datatype:

»  For parametersto stored procedures, as values passed to these parameters,
or for local variables

»  For parameters to remote procedure calls (RPCs)
e Inorder by, compute, group by, or union clauses
* Inanindex

* Insubqueriesor joins

* Inawhere clause, except with the keyword like

*  With the + concatenation operator

If you are using databases connected with Component I ntegration Services,
there are several differencesin the way text datatypes are handled. See the
Component Integration Services User’s Guide for more information.

For more information about the text datatype, see “ Changing text and image
data’ on page 342.
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Binary datatypes

image datatype

The binary datatypes store raw binary data, such as pictures, in ahexadecimal-
like notation. Binary data begins with the characters “0x” and includes any
combination of digits and the uppercase and |lowercase letters A—F. The two
digitsfollowing “0x” in binary and varbinary data indicate the type of number:
“00" represents a positive number and “01” represents a negative number.

If the input value does not include the “0x”, Adaptive Server assumes that the
valueisan ASCII value and convertsit.

Note Adaptive Server manipulates the binary typesin a platform-specific
manner. For true hexadecimal data, use the hextoint and inttohex functions. See
Chapter 11, “Using the Built-In Functions in Queries.”

Use the binary(n) and varbinary(n) datatypes to store data up to 255 bytesin
length. Each byte of storage holds 2 binary digits. Specify the column length
with n, or use the default length of 1 byte. If you enter avalue longer than n,
Adaptive Server truncates the entry to the specified length without warning or
error.

e Usethefixed-length binary type, binary(n), for datainwhich all entriesare
expected to have a similar length. Because entries in binary columns are
zero-padded to the column length, they may require more storage space
than those in varbinary columns, but they are accessed somewhat faster.

e Usethe variable-length binary type, varbinary(n), for datathat is expected
to vary greatly in length. Storage size is the actual size of the data values
entered, not the column length. Trailing zeros are truncated.

When you create a binary column that allows nulls, Adaptive Server converts
it to avarbinary column and uses the storage rules for that datatype.

You can search binary strings with the like keyword and operate on them with
the built-in string functions. Because the exact form in which you enter a
particular value depends upon the hardware you are using, calculations
involving binary data may produce different results on different platforms.

Use theimage datatype to store larger blocks of binary data on external data
pages. Animage column can store up to 2,147,483,647 bytes of data on linked
lists of data pages separate from other data storage for the table.
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Whenyou initializeanimage columnwith anon-null insert or update, Adaptive
Server assigns atext pointer and all ocates an entire 2K data page to hold the
value. Each page stores a maximum of 1800 bytes.

To save storage space, define image columns as NULL. To add image data
without saving large blocks of binary datain your transaction log, use writetext.
See the Reference Manual for details on writetext.

You cannot use the image datatype:

e For parametersto stored procedures, as values passed to these parameters,
or for local variables

e For parameters to remote procedure calls (RPCs)
e Inorder by, compute, group by, or union clauses
e Inanindex

e Insubqueriesor joins

e Inawhere clause, except with the keyword like

e With the + concatenation operator

e Intheif update clause of atrigger

If you are using databases connected with Component Integration Services,
there are several differences in the way image datatypes are handled. See the
Component Integration Services User’s Guide for more information.

For moreinformation about the image datatype, see“ Changing text and image
data” on page 342.

Use bit columnsfor true and false or yes and no types of data. bit columns hold
either O or 1. Integer values other than 0 or 1 are accepted, but are always
interpreted as 1. Storage size is 1 byte. Multiple bit datatypesin atable are
collected into bytes. For example, 7-bit columns fit into 1 byte; 9-bit columns
take 2 bytes.

Columns of datatype bit cannot be NULL and cannot have indexes on them.
The status column in the syscolumns system tabl e indicates the unique offset
position for bit columns.
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The timestamp datatype

Thetimestamp user-defined datatypeis necessary for columnsintablesthat are
to be browsed in Open Client™ DB-Library applications.

Every time arow containing atimestamp column isinserted or updated, the
timestamp column is automatically updated. A table can have only one column
of the timestamp datatype. A column named timestamp automatically has the
system datatype timestamp. Its definition is;

var bi nary(8) "NULL"

Because timestamp is a user-defined datatype, you cannot use it to define other
user-defined datatypes. You must enter it as “timestamp” in all lowercase
letters.

The sysname datatype

sysname is a user-defined datatype that is used in the system tables. Its
definition is:
var char (30) "NULL"

You cannot use the sysname datatype to create a column. You can, however,
create a user-defined datatype with a base type of sysname. You can then use
this user-defined datatype to create columns. For more information about
user-defined datatypes, see “ Creating user-defined datatypes’ on page 226.

Converting between datatypes

Adaptive Server automatically handles many conversionsfrom one datatypeto
another. Theseare called implicit conversions. You can explicitly request other
conversions with the convert, inttohex, and hextoint functions. Other
conversions cannot be done, either explicitly or automatically, because of
incompatibilities between the datatypes.

For example, Adaptive Server automatically converts char expressions to
datetime for the purposes of acomparison, if they can beinterpreted asdatetime
values. However, for the purposes of display, you must use the convert function
to convert char to int. Similarly, you must use convert on integer dataif you
want Adaptive Server to treat it as character data so that you can use the like
keyword with it.
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The syntax for the convert function is:
convert (datatype, expression, [style])

In the following example, convert displays the total_sales column using the
char datatype, in order to display all sales beginning with the digit 2:

select title, total _sales
fromtitles
where convert (char(20), total _sales) like "2%

The optional style parameter is used to convert datetime values to char or
varchar datatypes to get awide variety of date display formats.

See Chapter 11, “Using the Built-In Functionsin Queries’ for details on the
convert, inttohex, and hextoint functions.

Mixed-mode arithmetic and datatype hierarchy
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When you perform arithmetic on values with different datatypes, Adaptive
Server must determine the datatype and, in some cases, the length and
precision, of the result.

Each system datatype has a datatype hierarchy, which is stored in the
systypes system table. User-defined datatypes inherit the hierarchy of the
system type on which they are based.

Thefollowing query ranksthe datatypesin adatabase by hierarchy. In addition
to the information shown below, your query results will include information
about any user-defined datatypesin the database:

sel ect nane, hierarchy
from systypes

order by hierarchy
name hi erar chy
floatn
fl oat
datetim
datetine
real
numericn
numneri c
deci mal n
deci nmal

©CoO~NOOPA~AWNE
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nmoneyn 10
noney 11
smal | noney 12
snal | dateti ne 13
intn 14
i nt 15
smal | i nt 16
tinyint 17
bi t 18
uni var char 19
uni char 20
reserved 21
var char 22
syshanme 22
nvar char 22
char 23
nchar 23
var bi nary 24
timestanp 24
bi nary 25
t ext 26
i mge 27

(30 rows affected)

The datatype hierarchy determines the results of computations using val ues of
different datatypes. The result value is assigned the datatype that is closest to
the top of thelist.

In thefollowing example, gty from the sales tableis multiplied by royalty from
theroysched table. gty isasmallint, which hasahierarchy of 16; royalty isanint,
which has ahierarchy of 15. Therefore, the datatype of the result is an int.

smallint(qty) * int(royalty) = int

Working with money datatypes

If you are combining money and literals or variables, and you need results of
money type, use money literals or variables:

create table nytable

(rmoneycol noney, )

insert into nytable values ($10.00)
sel ect nmoneycol * $2.5 from nytable
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If you are combining money with afloat or numeric datatype from column
values, use the convert function:

sel ect convert (nobney, nobneycol * percentcol)
fromdebits, interest
drop table nytable

Determining precision and scale

For the numeric and decimal types, each combination of precision and scaleis
adistinct Adaptive Server datatype. If you perform arithmetic on two numeric
or decimal values, n1 with precision p1 and scale s1, and n2 with precision p2
and scale s2, Adaptive Server determines the precision and scale of the results
as shown in Table 7-4:

Table 7-4: Precision and scale after arithmetic operations

Operation Precision Scale

nl+n2 max(sl, s2) + max(pl -s1, p2-s2) +1 max(sl, s2)

nl-n2 max(sl, s2) + max(pl-sl, p2-s2) +1 max(sl, s2)

nl* n2 sl+s2+(pl-s1)+(p2-s2)+1 sl+s2

nl/n2 max(sl + p2 + 1, 6) +pl-sl+p2 max(sl + p2-s2 + 1, 6)

Creating user-defined datatypes
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A Transact-SQL enhancement to SQL allows you to name and design your
own datatypes to supplement the system datatypes. A user-defined datatypeis
defined in terms of system datatypes. You can give one name to a frequently
used datatype definition. This makes it easy for you to custom fit datatypes to
columns.

Note To use auser-defined datatypein morethan one database, createit inthe
model database. The user-defined datatype definition then becomes known to
all new databases you create.

Once you define a datatype, it can be used as the datatype for any column in
the database. For example, tid is used as the datatype for columnsin several
pubs? tables: titles.title_id, titleauthor.title_id, sales.title_id, and roysched.title_id.
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The advantage of user-defined datatypesisthat you can bind rules and defaults
to them for use in several tables. For more about this topic, see Chapter 13,
“Defining Defaults and Rules for Data.”

Use sp_addtype to create user datatypes. It takes as parameters the name of the
user datatype being created, the Adaptive Server-supplied datatype from which
itisbeing built, and an optional NULL, NOT NULL, or IDENTITY
specification.

You can build a user-defined datatype using any system datatype other than
timestamp. User-defined datatypes have the same datatype hierarchy as the
system datatypes on which they are based. Unlike Adaptive Server-supplied
datatypes, user-defined datatype names are case-sensitive.

Here isthe syntax for sp_addtype:

sp_addtype datatypename,
phystype [ (Ilength) | (precision [, scale] ) ]
[, "identity" [nulltype]

Here is how tid was defined:
sp_addtype tid, "char(6)", "not null"

You must enclose a parameter within single or double quotesif it includes a
blank or some form of punctuation, or if it is akeyword other than null (for
example, identity or sp_helpgroup). In thisexample, quotes are required around
char(6) because of the parentheses, but around “not null” because of the blank.
They are not required around tid.

Specifying length, precision, and scale
When you build a user-defined datatype based upon certain Adaptive Server
datatypes, you must specify additional parameters:

e Thechar, nchar, varchar, nvarchar, binary, and varbinary datatypes expect a
length in parentheses. If you do not supply one, Adaptive Server assumes
the default length of 1 character.

e Thefloat datatype expects aprecision in parentheses. If you do not supply
one, Adaptive Server uses the default precision for your platform.

e Thenumeric and decimal datatypes expect a precision and scale, in
parentheses and separated by a comma. If you do not supply them,
Adaptive Server uses a default precision of 18 and scale of 0.
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You cannot change the length, precision, or scale specification when you
include the user-defined datatype in a create table statement.

Specifying null type

The null type determines how the user-defined datatype treats nulls. You can
create a user-defined datatype with a null type of “null”, “NULL”, “nonull”,
“NONULL”, “not null”, or “NOT NULL". bit and IDENTITY types do not
allow null values.

If you omit the null type, Adaptive Server uses the null mode defined for the
database (by default, NOT NULL). For compatibility with the SQL standards,
use sp_dboption to set the allow nulls by default option to true.

You can override the null type when you include the user-defined datatypein a
create table statement.

Associating rules and defaults with user-defined datatypes

Once you have created a user-defined datatype, use sp_bindrule and
sp_bindefault to associate rules and defaults with the datatype. Use sp_help to
print areport that liststherules, defaults, and other information associated with
the datatype.

Rules and defaults are discussed in Chapter 13, “ Defining Defaults and Rules
for Data.” For completeinformation on, and syntax for, system procedures, see
the Reference Manual.

Creating a user-defined datatype with the IDENTITY property
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To create a user-defined datatype with the IDENTITY property, use
sp_addtype. The new type must be based on a physical type of numeric with a
scale of O:

sp_addtype typename, "numeric (precision, 0)",
"identity"

The following example creates a user-defined type, IdentType, with the
IDENTITY property:

sp_addtype |dent Type, "nuneric(4,0)", "identity"
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When you create a column from an IDENTITY type, you can specify either
identity or not null—or neither one—in the create or alter table statement. The
column automatically inheritsthe IDENTITY property.

Here are three different ways to create an IDENTITY column from the
IdentType user-defined type:

create table new table (id_col IdentType)

drop table new table

create table new table (id_col |dentType identity)
drop table new table

create table new table (id_col |dentType not null)
drop table new table

Note If you try to create acolumn that allows nullsfrom an IDENTITY type,
the create table or alter table statement fails.

Creating IDENTITY columns from other user-defined datatypes

You can create IDENTITY columns from user-defined datatypes that do not
havethe IDENTITY property. The user-defined types must have a physical
datatype of numeric with a scale of 0 and must be defined as not null.

Dropping a user-defined datatype
To drop a user-defined datatype, execute sp_droptype:
sp_droptype typename

Note You cannot drop a datatype that is aready in usein any table.

Getting information about datatypes

Usesp_help to display information about the properties of asystem datatype or
a user-defined datatype. The report indicates the base type from which the
datatype was created, whether it allows nulls, the names of any rules and
defaults bound to the datatype, and whether it hasthe IDENTITY property.
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The following examples display the information about the money system
datatype and the tid user-defined datatype:

sp_hel p noney
Type_nane Storage type Length Prec Scale

money money 8 NULL NULL
Nul |'s Def aul t _name Rul e_name Identity
1 NULL NULL NULL

(return status = 0)
sp_help tid
Type_nanme Storage_type Length Prec Scale

tid var char 6 NULL NULL
Nul | s Def ault _nane Rul e_nane Identity
0 NULL NULL 0
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Creating Databases and Tables

This chapter describes how to create databases and tables.

This chapter includes these sections:

Topic Page
Wheat are databases and tables? 231
Using and creating databases 234
Altering the sizes of databases 239
Dropping databases 240
Creating tables 240
Managing identity gaps in tables 254
Defining integrity constraints for tables 263
How to design and create atable 274
Creating new tables from query results: select into 277
Altering existing tables 283
Dropping tables 302
Assigning permissions to users 303
Getting information about databases and tables 305

For information on managing databases, see the System Administration

Guide.

What are databases and tables?

A database stores information (data) in a set of database objects, such as
tables, that relate to each other. A tableis acollection of rowsthat have

associated columns containing individual dataitems. You define how your
datais organized when you create your databases and tables. This process
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is called data definition.
Adaptive Server database objects include:
e Tables
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What are databases and tables?

* Rules

+ Defaults

e Stored procedures

e Triggers

* Views

e Referential integrity constraints
e Check integrity constraints

This chapter covers the creation, modification, and deletion of databases and
tables, including integrity constraints.

Columns and datatypes define the type of dataincluded in tables and are
discussed in this chapter. Indexes describe how datais organized in tables.
They are not considered database objects by Adaptive Server and are not listed
in sysobjects. Indexes are discussed in Chapter 12, “ Creating Indexes on
Tables.”

Enforcing data integrity in databases

232

Data integrity refersto the correctness and completeness of datawithin a
database. To enforce dataintegrity, you can constrain or restrict the datavalues
that users can insert, delete, or update in the database. For example, the
integrity of datain the pubs2 and pubs3 databases requires that a book titlein
the titles table must have a publisher in the publishers table. You cannot insert
books that do not have avalid publisher into titles, because it violates the data
integrity of pubs2 or pubs3.

Transact-SQL provides several mechanisms for integrity enforcementin a
database such as rules, defaults, indexes, and triggers. These mechanisms
allow you to maintain these types of dataintegrity:

*  Requirement —requires that atable column must contain avalid valuein
every row; it cannot allow null values. The create table statement allows
you to restrict null values for a column.

»  Check or Validity — limits or restricts the data values inserted into a table
column. You can use triggers or rules to enforce this type of integrity.

»  Unigueness—no two table rows can have the same non-null valuesfor one
or more table columns. You can use indexes to enforce this integrity.
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«  Referential —datainserted into atable column must already have matching
datain another table column or another column in the sametable. A single
table can have up to 192 references.

Consistency of dataval uesin the database is another exampl e of dataintegrity,
which is described in Chapter 19, “ Transactions: Maintaining Data
Consistency and Recovery.”

Asan alternative to using rules, defaults, indexes, and triggers, Transact-SQL
provides a series of integrity constraints as part of the create table statement
to enforce data integrity as defined by the SQL standards. These integrity
constraints are described later in this chapter.

Permissions within databases

Whether or not you can create and drop databases and database objects
dependson your permissions or privileges. Ordinarily, a System Administrator
or Database Owner sets up the permissions for you, based on the kind of work
you do and the functions you need. These permissions can be different for each
user in agiven installation or database.

You can determine what your permissions are by executing:
sp_hel protect user_nane
user_nameisyour Adaptive Server login name.

To make your experiments with database objects as convenient as possible, the
pubs2 and pubs3 databases have a“guest” user namein their sysusers system
tables. The scripts that create pubs2 and pubs3 grant a variety of permissions
to “guest”.

The “guest” mechanism means that anyone who has alogin on Adaptive
Server, that is, anyone who islisted in master..syslogins, has access to pubs?2
and pub3, and permission to create and drop such objects as tables, indexes,
defaults, rules, procedures, and so on. The “guest” user name also alows you
to use certain stored procedures, create user-defined datatypes, query the
database, and modify the datain it.
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To use the pubs2 or pubs3 database, issue the use command. Adaptive Server
checks whether you are listed under your own name in pubs2.sysusers or
pubs3..sysusers. If not, you are admitted as a guest without any action on your
part. If you arelisted in the sysusers table for pubs2 or pubs3, Adaptive Server
admits you as yourself, but may give you different permissions from those of
“guest.”

Note All the examplesin this chapter assume you are being treated as “ guest.”

Most users can look at the system tablesin the master database by means of the
“guest” mechanism previously described. Users who are not recognized by
nameinthemaster database are allowed in and treated as a user named “guest.”
The “guest” user is added to the master database in the script that creates the
master database when it isinstalled.

A Database Owner, “dbo”, can add a“guest” user to any user database using
sp_adduser. System Administrators automatically become the Database
Owner in any database they use. For more information, see the System
Administration Guide and the Reference Manual.

Using and creating databases
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A databaseis acollection of related tables and other database objects—views,
indexes, and so on.

When you install Adaptive Server, it contains these system databases:

»  The master database controls the user databases and the operation of
Adaptive Server asawhole.

»  The sybsystemprocs database contains the system stored procedures.

*  The sybsystemdb database contains information about distributed
transactions.

»  Thetemporary database, tempdb, stores temporary objects, including
temporary tables created with the name prefix “tempdb..”.

*  Themodel database is used by Adaptive Server as atemplate for creating
new user databases.

In addition, System Administrators can install these optional databases:
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e pubs2 — asample database that contains data representing a publishing
operation. You can use this database to test your server connections and
learn Transact-SQL. Most of the examplesin the Adaptive Server
documentation query the pubs2 database.

e pubs3 —aversion of pubs2 that usesreferential integrity examples. pubs3
has atable, store_employees, that uses a self-referencing column. pubs3
alsoincludes an IDENTITY column in the sales table. Additionally, the
primary keysin its master tables use nonclustered unique indexes, and the
titles table has an example of the numeric datatype.

e interpubs — similar to pubs2, but contains French and German data.

e jpubs —similar to pubs2, but contains Japanese data. Use it if you have
installed the Japanese Language Module.

These optional databases are user databases. All of your datais stored in user
databases. Adaptive Server manages each database by means of system tables.
The data dictionary tables in the master database and in other databases are
considered system tables.

Choosing a database: use
The use command lets you access an existing database. Its syntax is:
use dat abase_nane
For example, to access the pubs2 database, type:
use pubs?2

Thiscommand allowsyou to accessthe pubs2 database only if you areaknown
user in pubs2. Otherwise, you see an error message.

Itislikely that you will be automatically connected to the master database
when you log in to Adaptive Server, so if you want to use another database,
issue the use command. You or a System Administrator can change the
databaseto which youinitially connect by using sp_modifylogin. Only aSystem
Administrator can change the default database for another user.
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You can create anew database if a System Administrator has granted you
permission to use create database. You must be using the master database when
you create anew database. In many enterprises, a System Administrator creates
all databases. The creator of adatabaseisits owner. Another user who creates
adatabase for you can transfer ownership of it using sp_changedbowner.

The Database Owner isresponsible for giving users access to the database and
for granting and revoking certain other permissions to users. In some
organizations, the Database Owner is al so responsible for maintaining regular
backups of the database and for reloading it in case of system failure. The
Database Owner can temporarily attain any other user’s permissionson a
database by using the setuser command.

Because each database is al ocated a significant amount of space, even if it
containsonly small amountsof data, you may not have permission to usecreate
database.

The simplest form of create database is:
creat e dat abase dat abase_nane

To create anew database called newpubs database, first verify you areusing the
master database rather than pubs2, and then type this command:

use master

creat e dat abase newpubs
drop dat abase newpubs
use pubs2

A database name must be unique on Adaptive Server, and must follow therules
for identifiers described under “Identifiers’ on page 7. Adaptive Server can
manage up to 32,767 databases. You can create only one database at atime. The
maximum number of segments for any database is 32.

Adaptive Server creates anew database as a copy of the model database, which
contains the system tables that belong in every user database.

The creation of a new database is recorded in the master database tables
sysdatabases and sysusages.

The full syntax of create database is:

create database database_name
[on {default | database_device} [= size]
[, database_device [= size]]...]
[log on database_device [= size]
[, database_device [= siz€]]...]
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The on clause

[with override]
[for load]

This chapter describes all the create database options except with override. For
information about with override, see the System Administration Guide.

The optional on clause allows you to specify where to store the database and
how much spacein megabytesto allocatefor it. If you use the keyword default,
the database is assigned to an available database device in the pool of default
database devices indicated in the master database table sysdevices. Use
sp_helpdevice to see which devices are in the default list.

Note A System Administrator may have made certain storage allocations
based on performance statistics and other considerations. Before creating
databases, you should check with a System Administrator.

To specify asize of 5SMB for adatabase to be stored in this default location, use
on default = size:

use naster

create dat abase newpubs
on default =5

drop dat abase newpubs
use pubs?2

To specify adifferent location for the database, give the logical name of the
database device where you want it stored. A database can be stored on more
than one database device, with different amounts of space on each.

This example creates the newpubs database and allocates 3MB to it on
pubsdata and 2M B on newdata:

create dat abase newpubs
on pubsdata = 3, newdata = 2

If you omit the on clause and the size, the database is created with 2MB of
space from the pool of default database devicesindicated in sysdevices.

A database allocation can range in size from 2MB to 23MB.
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The for load option
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Unlessyou are creating very small, noncritical databases, always usethelog on
database_device extension to create database. This places the transaction logs
on a separate database device. There are several reasonsfor placing thelogson
aseparate device:

* Italowsyou to use dump transaction rather than dump database, thus
saving time and tapes.

* Italowsyou to establish afixed size for the log, keeping it from
competing with other database activity for space.

Additional reasons for placing the log on a separate physical device from the
datatables are:

* Itimproves performance.
* Itensuresfull recovery in the event of hard disk failures.

The following command places the log for newpubs on thelogical device
pubslog, with asize of 1IMB:

creat e dat abase newpubs
on pubsdata = 3, newdata = 2
| og on pubslog =1

Note When you use the log on extension, you are placing the database
transaction log on a segment named “logsegment”. To add more space for an
existing log, use alter database and, in some cases, sp_extendsegment. See the
Reference Manual or the System Administration Guide for details.

The size of the device required for the transaction log varies according to the
amount of update activity and the frequency of transactionlog dumps. Asarule
of thumb, allocate to the log between 10 and 25 percent of the space you
allocate to the database.

The optional for load clause invokes a streamlined version of create database
that you can use only for loading a database dump. Use the for load option for
recovery from media failure or for moving a database from one machine to
another. See the System Administration Guide for more information.
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Altering the sizes of databases

If a database hasfilled its alocated storage space, you cannot add new data or
updatesto it. Existing data, of course, is aways preserved. If the space
alocated for a database proves to be too small, the Database Owner can
increaseit with thealter database command. alter database permission defaults
to the Database Owner, and cannot be transferred. You must be using the
master database to use alter database.

The default increase is 2MB from the default pool of space. This statement
adds 2M B to newpubs on the default database device:

al ter database newpubs

The full alter database syntax allows you to extend a database by a specified
number of megabytes (minimum 1MB) and to specify where the storage space
is to be added:

alter database database_name
[on {default | database_device} [= size]
[, database_device [= siz€]]...]
[log on {default | database_device} [ = size ]
[, database_device [= size]]...]
[with override]
[for load]

Theon clausein the alter database command isjust like the on clausein create

database. Thefor load clauseisjust like the for load clause in create database
and can be used only on a database created with the for load clause.

To increase the space allocated for newpubs by 2MB on the database device
pubsdata, and by 3MB on the database device newdata, type:

al ter database newpubs
on pubsdata = 2, newdata = 3

When you use alter database to allocate more space on adevice already in use
by the database, all of the segments already on that device use the added space
fragment. All the objects already mapped to the existing segments can now
grow into the added space. The maximum number of segments for any
databaseis 32.

Transact-SQL User’'s Guide 239



Dropping databases

When you use alter database to allocate space on adevice that isnot yet in use
by a database, the system and default segments are mapped to the new device.
To change this segment mapping, use sp_dropsegment to drop the unwanted
segments from the device.

Note Using sp_extendsegment automatically unmaps the system and default
segments.

For information about with override, see the System Administration Guide.

Dropping databases

Use the drop database command to remove a database. drop database deletes
the database and all of its contents from Adaptive Server, frees the storage
space that had been allocated for it, and del etes referencesto it from the master
database.

The syntax is:
drop database database_name [, database_name]...

You cannot drop adatabasethat isin use, that is, open for reading or writing by
any user.

Asindicated, you can drop more than one database in a single command. For
example:

drop dat abase newpubs, newdb

You cannot remove damaged database with drop database. Use dbcc dbrepair
instead.

Creating tables
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When you create atable, you name its columns and supply adatatype for each
column. You can al so specify whether aparticular column can hold null values
or specify integrity constraints for columnsin the table. There can be as many
as 2,000,000,000 tables per database.
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Maximum number of columns per table

The maximum number of columnsin atable depends on many factors,
including, among others, your server’slogical page size and whether the tables
are configured for allpages- or dataonly-locking. For acompl ete description of
the maximum number of columns per table, see the create table command in
the Reference Manual.

Example of creating a table

Usethe newpubs database you created in the previous sectionif you want to try
these examples. Otherwise, these changes will affect another database, like
pubs2 or pubs3.

The simplest form of |create|table] is:

create table table_nane
(col um_nane dat at ype)

For example, to create a table named names with one column named
some_name, and afixed length of 11 bytes, enter:

create tabl e nanes
(sonme_name char (11))
drop tabl e nanes

If you have set quoted_identifier on, both the table name and the column names
can be delimited identifiers. Otherwise, they must follow the rules for
identifiers described under “ldentifiers’ on page 7. Column names must be
uniquewithin atable, but you can use the same column namein different tables
in the same database.

There must be adatatype for each column. The word “char” after the column
name in the example above refers to the datatype of the column—the type of
value that column will contain. Datatypes are discussed in Chapter 7, “Using
and Creating Datatypes.”

The number in parentheses after the datatype gives the maximum number of
bytes that can be stored in the column. You give a maximum length for some
datatypes. Others have a system-defined length.
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Be sure to put parentheses around the list of column names, and commas after
each column definition. The last column definition does not need acomma
after it.

Note A variable cannot be used in adefault if the default is part of acreate
table statement.

Choosing table names

The create table command builds the new table in the currently open database.
Table names must be unique for each user.

You can create temporary tables either by preceding the table name in acreate
table statement with a pound sign (#) or by specifying the name prefix
“tempdb..”. For more information, see “Using temporary tables’” on page 250.

You can use any tables or other objects that you have created without
qualifying their names. You can also use objects created by the Database
Owner without qualifying their names, as long as you have the appropriate
permissions on them. These rules hold for all users, including the System
Administrator and the Database Owner.

Different users can create tables of the same name. For example, a user named
“jonah” and auser named “sally” can each create atable named info. Userswho
have permissions on both tables have to qualify them asjonah.info and sally.info.
Sally must qualify referencesto Jonah's table as jonah.info, but she can refer to
her own table simply as info.

create table syntax
The syntax of create table is:

create table [database.[owner].]table_name (column_name datatype

[default {constant_expression | user | null}]
{{identity | null | not null}]

[off row | in row]
[[constraint constraint_name]

{{unique | primary key}

[clustered | nonclustered] [asc | desc]

[with {fillfactor = pct,

max_rows_per_page = num_rows,
reservepagegap = num_pages}]
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[on segment_name]
| references [[database.]Jowner.]ref_table [
ref_column)]
| check (search_condition)}}...
| [constraint constraint_name]
{{unique | primary key}
[clustered | nonclustered]
(column_name [asc | desc]
[{, column_name [asc | desc]}...])
[with {fillfactor = pct
max_rows_per_page = NUm_rows ,
reservepagegap = num_pages }]
[on segment_name]
[foreign key (column_name [{,column_name}...])
references [[database.Jowner.]ref_table
[(ref_column [{, ref_column}...])]
| check (search_condition) ...}

[{, {next_column | next_constraint}}...])

[lock {datarows | datapages | allpages}]

[with {max_rows_per_page = num_rows,
exp_row_size = num_bytes,
reservepagegap = num_pages,
identity_gap = num_values}]

[on segment_name ]

[[external table] at pathname]

Note For acomplete discussion of the syntax, see create table in the Reference
Manual.

The create table statement:
*  Defines each column in the table.

¢ Provides the column name and datatype and specifies how each column
handles null values.

e Specifieswhich column, if any, hasthe IDENTITY property.

e Defines column-level integrity constraints and table-level integrity
constraints. Each tabl e definition can have multiple constraints per column
and per table.

For example, the create table statement for thetitles tablein the pubs2 database
is:

create table titles
(title_id tid,

title varchar(80) not null,
type char(12),
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pub_id char(4) null,
price nmoney null,
advance noney nul |,
royalty int null,

total _sales int null,
not es varchar (200) nul I,
pubdat e datetine,
contract bit not null)

The following sections describe components of table definition: system-
supplied datatypes, user-defined datatypes, null types, and IDENTITY
columns.

Note Theon segment_name extension to create table allowsyou to place your
table on an existing segment. segment_name points to a specific database
deviceor acollection of database devices. Before creating atable on asegment,
see a System Administrator or the Database Owner for alist of segments that
you can use. Certain segments may be allocated to specific tables or indexes
for performance reasons, or for other considerations.

Allowing null values

244

For each column, you can specify whether to allow null values. A null valueis
not the same as “ zero” or “blank.” NULL means no entry has been made, and
usually implies“vaue unknown” or “valuenot applicable.” It indicatesthat the
user did not make any entry, for whatever reason. For example, anull entry in
the price column of the titles table does not mean that the book is being given

away free, but that the priceis not known or has not yet been set.

If the user does not make an entry in a column defined with the keyword null,
Adaptive Server suppliesthe value “NULL”. A column defined with the
keyword null also accepts an explicit entry of NULL from the user, no matter
what datatypeitis. Be careful when you enter null valuesin character columns.
If you put the word “null” inside single or double quotes, Adaptive Server
interprets the entry as a character string rather than as the value NULL.

If you omit null or not null in the create table statement, Adaptive Server uses
the null mode defined for the database (by default, NOT NULL). Use
sp_dboption to set the allow nulls by default option to true.

You must make an entry in acolumn defined as NOT NULL; otherwise,
Adaptive Server displays an error message.
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Defining columns as NULL provides a placeholder for data you may not yet
know. For example, inthetitles table, price, advance, royalty, and total_sales are
set up to allow NULL.

However, title_id and title are not, because the lack of an entry in these columns
would be meaningless and confusing. A price without atitle makes no sense,
whereas atitle without a price simply means that the price has not been set yet
orisnot available.

In create table , use the keywords not null when the information in the column
iscritical to the meaning of the other columns.

Constraints and rules used with null values

You cannot define a column to allow null values, and then override this
definition with a constraint or arule that prohibits null values. For example, if
a column definition specifies NULL and arule specifies:

@al in (1,2,3)

Animplicit or explicit NULL does not violate the rule. The column definition
overridesthe rule, even arule that specifies:

@al is not null

See “Defining integrity constraints for tables’” on page 263 for more
information on constraints. Rules are covered in detail in Chapter 13,
“Defining Defaults and Rules for Data.”

Defaults and null values

You can use defaults, that is, values that are supplied automatically when no
entry is made, with both NULL and NOT NULL columns. A default counts as
an entry. However, you cannot designate aNUL L default for aNOT NULL
column. You can specify null values as defaults using the default constraint of
create table or using create default. The default constraint is described later in
this chapter; create default is described in Chapter 13, “Defining Defaults and
Rulesfor Data.”

If you specify NOT NULL when you create a column and do not create a
default for it, an error message occurs when auser failsto make an entry in that
column during an insert. In addition, the user cannot insert or update such a
column with NULL asavalue.
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Table 8-1illustrates the interaction between acolumn’sdefault and itsnull type
when a user specifies no column value or explicitly entersaNULL value. The
three possible results are anull value for the column, the default value for the
column, or an error message.

Table 8-1: Column definition and null defaults

Column definition User entry Result
Null and default defined Enters no value Default used
Enters NULL value NULL used
Null defined, no default defined Enters no value NULL used
Enters NULL value NULL used
Not null, default defined Enters no value Default used
Enters NULL value NULL used
Not null, no default defined Enters no value Error
Enters NULL value Error

Nulls require variable length datatypes
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Only columns with variable-length datatypes can store null values. When you
create aNULL column with afixed-length datatype, Adaptive Server converts
it to the corresponding variable-length datatype. Adaptive Server does not
inform you of the type change.

Table 8-2 lists the fixed-length datatypes and the variable-length datatypes to
which Adaptive Server converts them. Certain variable-length datatypes, such
as moneyn, are reserved; you cannot use them to create columns, variables, or
parameters.
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Table 8-2: Conversion of fixed-length to variable-length datatypes

Original Fixed-Length Datatype Converted To
char varchar

nchar nvarchar

binary

datetime datetimn

float floatn

int, smallint, and tinyint intn

decimal decimaln
numeric numericn
money and smallmoney moneyn

Dataentered into char, nchar, and binary columns followsthe rulesfor variable-
length columns, rather than being padded with spaces or zerosto thefull length
of the column specification.

text and image columns

text and image columns created with insert and NULL are not initialized and
contain no value. They do not use storage space and cannot be accessed with
readtext Or writetext.

When aNULL valueiswritten in atext or image column with update, the
columnisinitialized, avalid text pointer to the columnisinsertedinto thetable,
and a 2K data page is allocated to the column. Once the column isinitialized,
it can be accessed by readtext and writetext. See the Adaptive Server for more
information.

Using IDENTITY columns

AnIDENTITY column contains avalue for each row, generated automatically
by Adaptive Server, that uniquely identifies the row within the table.

Each table can have only one IDENTITY column. You can define an
IDENTITY column when you cregate atable with a create table or select into
statement, or add it later with an alter table statement. IDENTITY columns
cannot be updated and do not allow nulls.

Transact-SQL User’s Guide 247



Creating tables

You define an IDENTITY column by specifying the keyword identity, instead
of null or not null, in the create table statement. IDENTITY columns must have
a datatype of numeric and scale of 0. Define the IDENTITY column with any
desired precision, from 1 to 38 digits, in anew table:

create table table_nane
(col um_nane nuneric(precision ,0) identity)

The maximum possible column value is 10 P&SON _ 1 For example, this
command creates atable with an IDENTITY column that allows a maximum
value of 10°- 1, or 9999:

create table sales_daily
(sale_id numeric(5,0) identity,
stor_id char(4) not null)

You can create automatic IDENTITY columns by using the auto identity
database option and the size of auto identity configuration parameter. To include
IDENTITY columnsin nonunique indexes, use the identity in nonunique index
database option.

Note By default, Adaptive Server begins numbering rowswiththevauel, and
continues numbering rows consecutively as they are added. Some activities,
such as manual insertions, deletions, or transaction rollbacks, and server
shutdowns or failures, can create gapsin IDENTITY column values. Adaptive
Server provides several methods of controlling identity gaps described in
“Managing identity gapsin tables’ on page 254.

Creating IDENTITY columns with user-defined datatypes
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You can use user-defined datatypes to create IDENTITY columns. The user-
defined datatype must have an underlying type of numeric and a scale of 0. If
the user-defined datatype was created withthe IDENTITY property, you do not
have to repeat the identity keyword when creating the column.

This example shows a user-defined datatype with the IDENTITY property:
sp_addtype ident, "nuneric(5)", "identity"
This example shows an IDENTITY column based on the ident datatype:

create table sales_nonthly
(sale_id ident, stor_id char(4) not null)
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If the user-defined type was created as not null, you must specify the identity
keyword in the create table statement. You cannot create an IDENTITY
column from a user-defined datatype that allows null values.

Referencing IDENTITY columns

When you create atable column that referencesan IDENTITY column, aswith
any referenced column, make sure it has the same datatype definition as the
IDENTITY column. For example, in the pubs3 database, the sales tableis
defined using the ord_num column asan IDENTITY column:

create table sales

(stor_id char(4) not null
references stores(stor_id),

ord _num nuneric(6,0) identity,

date datetine not null,

uni que nonclustered (ord_num)

Notice that the ord_num IDENTITY column is defined as a unique constraint,
which it needs for referencing the ord_num column in salesdetail. salesdetail is
defined asfollows:

create tabl e sal esdetail
(stor_id char(4) not null

ref erences storesz(stor_id),
ord_num nuneric(6, 0)

ref erences sal esz(ord_num,
title_id tid not null

references titles(title_id),
gty smallint not null,
di scount float not null)

An easy way to insert arow into salesdetail after inserting arow into sales isto
usethe @@identity global variabletoinsert the IDENTITY column valueinto
salesdetail. The @ @identity global variable stores the most recently generated
IDENTITY column value. For example;

begin tran

insert sales values ("6380", "04/25/97")
insert salesdetail values ("6380", @dentity,
"TC3218", 50, 50)

conmit tran

Thisexampleis in a transaction because both inserts depend on each other to

succeed. For example, if the sales insert fails, the value of @@identity will be
different, resulting in an erroneous row being inserted into salesdetail. Because
thetwoinsertsarein atransaction, if onefails, the entire transaction isrejected.
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For more information on IDENTITY columns, see “Retrieving IDENTITY
column values with @@identity” on page 331. For information on
transactions, see Chapter 19, “ Transactions. Maintaining Data Consistency
and Recovery.”

Referring to IDENTITY columns with syb_identity

Once you have defined an IDENTITY column, you do not have to remember
the actual column name. You can usethesyb_identity keyword, qualified by the
table name where necessary, in aselect, insert, update, or delete statement on

the table.

For example, this query selects the row for which sale id equals 1:

select * from sal es_nonthly
where syb_identity = 1

Creating “hidden” IDENTITY columns automatically

System Administrators can use the auto identity database option to
automatically includea10-digit IDENTITY columnin new tables. Toturn this
feature on in a database, use:

sp_dbopti on database _nane, "auto identity", "true"

Each time auser creates a new table without specifying either aprimary key, a
unique constraint, or an IDENTITY column, Adaptive Server automatically
definesan IDENTITY column. The IDENTITY column is not visible when
you use select * to retrieve all columns from the table. You must explicitly
include the column name, SYB_IDENTITY_COL (all uppercase letters), in the
select list. If Component I ntegration Servicesis enabled, the automatic
IDENTITY column for proxy tablesis called OMNI_IDENTITY_COL.

To set the precision of the automatic IDENTITY column, use the size of auto
identity configuration parameter. For example, to set the precision of the
IDENTITY column to 15 use:

sp_configure "size of auto identity", 15

Using temporary tables
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Temporary tables are created in the tempdb database. To create a temporary
table, you must have create table permission in tempdb. create table permission
defaults to the Database Owner.
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To make atable temporary, use the pound sign (#) or “tempdb..” before the
table name in the create table statement.

There are two kinds of temporary tables;
e Tablesthat can be shared among Adaptive Server sessions

You create a shareabl e temporary table by specifying tempdb as part of the
table name in the create table statement. For example, the following
statement creates a temporary table that can be shared among Adaptive
Server sessions:

create table tenpdb..authors
(au_id char(11))
drop table tenpdb..authors

Adaptive Server does not change the names of temporary tables created
this way. The table exists until the current session ends or until its owner
dropsit using drop table.

e Tablesthat are accessible only by the current Adaptive Server session or
procedure

You create a nonshareable temporary table by specifying apound sign (#)
before the table name in the create table statement. For example:

create table #authors
(au_id char (11))

The table exists until the current session or procedure ends, or until its
owner dropsit using drop table.

If you do not use the pound sign or “tempdb..” before the table name, and you
are not currently using tempdb, the table is created as a permanent table. A
permanent table staysin the database until it isexplicitly dropped by itsowner.

This statement creates a nonshareabl e temporary table:

create table #nyjobs
(task char (30),

start datetineg,

stop datetine,

not es varchar (200))

You can use thistableto keep alist of today’s chores and errands, along with a
record of when you start and finish, and any comments you may have. This
table and its data will automatically be deleted at the end of the current work
session. Temporary tables are not recoverable.
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You can associate rules, defaults, and indexes with temporary tables, but you
cannot create views on temporary tables or associate triggers with them. You
can use a user-defined datatype when creating a temporary table only if the
datatype exists in tempdb..systypes.

To add an object to tempdb for the current session only, execute sp_addtype
while using tempdb. To add an object permanently, execute sp_addtype in
model, then restart Adaptive Server so model is copied to tempdb.

Ensuring that the temporary table name is unique

To ensure that atemporary table name is unique for the current session,
Adaptive Server:

*  Truncates the table name to 13 characters, including the pound sign (#)
*  Pads shorter namesto 13 characters, using underscores (_)

* Appends al7-digit numeric suffix that is unique for an Adaptive Server
session

The following example shows a table created as #temptable and stored as

#temptable__ 00000050010721973:

use pubs2

go

create table #tenptable (task char(30))

go

use tenpdb

go

sel ect nane from sysobjects where nane |ike
" #t enpt abl e%w

go

name

#t enpt abl e___00000050010721973

(1 row af fected)

Manipulating temporary tables in stored procedures
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Stored procedures can reference temporary tables that are created during the
current session. Within a stored procedure, you cannot create atemporary
table, drop it, and then create a new temporary table with the same name.
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Temporary tables with names beginning with “#”

Temporary tables with namesbeginning with “#’ that are created within stored
procedures disappear when the procedure exits. A single procedure can:

¢ Createatemporary table
e Insert datainto the table
e Run querieson the table
e Call other procedures that reference the table

Since the temporary table must exist in order to create procedures that
reference it, here are the stepsto follow:

1 Usecreate table to create the temporary table.

2 Createtheproceduresthat accessthetemporary table, but do not create the
procedure that creates the table.

3 Drop the temporary table.

4  Createtheprocedurethat createsthetable and callsthe procedures created
instep 2.

tables with names beginning with tempdb..

You can create temporary tables without the # prefix, using create table
tempdb..tablename from inside a stored procedure. These tables do not
disappear when the procedure compl etes, so they can be referenced by
independent procedures. Follow the steps above to create these tables.

Warning! Create temporary tables with the “tempdb..” prefix from inside a
stored procedure only if you intend to share the table among users and sessions.
Stored procedures that create and drop atemporary table should use the #
prefix to avoid inadvertent sharing.

General rules on temporary tables

Temporary tables with names that begin with # are subject to the following
restrictions:

¢ You cannot create views on these tables.
e You cannot associate triggers with these tables.

¢ You cannot tell which session or procedure has created these tables.
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These restrictions do not apply to shareable, temporary tables created in
tempdb.

Rules that apply to both types of temporary tables:

e You can associate rules, defaults, and indexes with temporary tables.
Indexes created on atemporary table disappear when the temporary table
disappears.

e System procedures such as sp_help work on temporary tables only if you
invoke them from tempdb.

e You cannot use user-defined datatypes in temporary tables unless the
datatypesexist in tempdb; that is, unlessthe datatypes have been explicitly
created in tempdb since the last time Adaptive Server was restarted.

e You do not have to set the select into/bulkcopy option on to select into a
temporary table.

Creating tables in different databases

Asthecreate table syntax shows, you can create atablein adatabase other than
the current one by qualifying the table name with the name of the other
database. However, you must be an authorized user of the database in which
you are creating the table, and you must have create table permission in it.

If you are using pubs2 or pubs3 and there is another database called newpubs,
you can create a table called newtab in newpubs like this:

create tabl e newpubs..newab (coll int)

You cannot create other database objects—views, rules, defaults, stored
procedures, and triggers—in a database other than the current one.

Managing identity gaps in tables
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The IDENTITY column contains a unique |D number, generated by Adaptive
Server, for each row in atable. Because of the way the server generates ID
numbers by default, you may occasionally have large gapsin the ID numbers.
Theidentity_gap parameter gives you control over |ID numbers, and potential
gaps in them, for a specific table.
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By default, Adaptive Server allocatesabl ock of ID numbersin memory instead
of writing each ID number to disk asit is needed, which requires more
processing time. The server writes the highest number of each block to the
table's object allocation map (OAM) page. This number is used as the starting
point for the next block after the currently allocated block of numbersis used
or “burned”. The other numbers of the block are held in memory, but are not
saved to disk. Numbers are considered burned when they are allocated to
memory, then del eted from memory either because they were assigned to arow,
or because they were erased from memory due to some abnormal occurrence
such as a system failure.

Allocating a block of ID numbersimproves performance by reducing
contention for the table. However, if the server fails or is shut down with no
wait before all the ID numbers are assigned, the unused numbers are burned.
When the server isrunning again, it starts numbering with the next block of
numbers based on the highest number of the previous block that the server
wrote to disk. Depending on how many allocated numbers were assigned to
rows before the failure, you may have alarge gap in the ID numbers.

Identity gaps can also result from dumping and loading an active database.
When dumping, database objects are saved to the OAM page. If an object is
currently being used, the ‘ maximum used identity value' isnot beinthe OAM
page and, therefore, is not dumped.

Parameters for controlling identity gaps

Adaptive Server provides parametersthat allow you to control gapsin identity
numbers as described in Table 8-3.

Table 8-3: Parameters for controlling identity gaps

Parameter Name Scope Used with Description
identity_gap table-specific  create table or Creates ID number blocks of a specific sizefor a
select into specific table. Overridesidentity burning set factor

for the table. Works with identity grab size.
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Parameter Name

Scope Used with Description

identity burning set factor

server-wide sp_configure Indicates a percentage of the total available ID
numbers you want to have alocated for each
block. Works with identity grab size. If the
identity_gap for atableisset to 1 or higher, identity
burning set factor has no effect on that table. The
burning set factor is used for all tables for which
identity_gap issetto 0.

When you set identity burning set factor, you
express the number in decimal form, and then
multiply it by 10,000,000 (107 ) to get the correct
value to use with sp_configure. For example, to
release 15 percent (.15) of the potential
IDENTITY column values a one time, you
specify avalue of .15 times 10 (or 1,500,000):

sp_configure "identity burning set factor", 1500000

identity grab size

server-wide sp_configure Reserves a block of contiguous ID numbers for
each process. Works with identity burning set
factor and identity_gap.

Comparison of identity burning set factor and identity_gap

The identity_gap parameter gives you control over the size of identity gaps for
aparticular table asillustrated in the following examples. In the examples, we
have created atable named books tolist all the booksin our bookstore. We want
each book to have a unique ID number, and we want Adaptive Server to
automatically generate the ID numbers.

Example of using identity burning set factor
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When defining the IDENTITY column for the books table, we used the default
numeric value of (18, 0), which provides atotal of 999,999,999,999,999,999
ID numbers. For the identity burning set factor configuration parameter, we are
using the default setting of 5000 (.05 percent of 999,999,999,999,999,999),
which means that Adaptive Server allocates blocks of 500,000,000,000,000
numbers.
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The server allocates the first 500,000,000,000,000 numbers in memory and
stores the highest number of the block (500,000,000,000,000) on thetable's
OAM page. When all the numbers are assigned to rows or burned, the server
takes the next block of numbers (the next 500,000,000,000,000), starting with
500,000,000,000,001, and stores the number 1,000,000,000,000,000 as the
highest number of the block.

Let’'s say, after row number 500,000,000,000,022 the server fails. Only
numbers 1 through 500,000,000,000,022 were used as |D numbers for books.
Numbers 500,000,000,000,023 through 1,000,000,000,000,000 are burned.
When the server isrunning again, it creates |D numbers starting from the
highest number stored on the table’s OAM page plus one
(1,000,000,000,000,001),which leaves a gap of 499,999,999,999,978 ID
numbers.

To reducethislarge gap inidentity numbersfor a specific table, you can set the
identity gap as described in “Example of using identity gap.”

Example of using identity_gap

In this case, we create the books table with anidentity_gap value of 1000. This
overrides the server-wide identity burning set factor setting that resulted in
blocks of 500,000,000,000,000 |D numbers. Instead, |D numbersare allocated
in memory in blocks of 1000.

The server allocates the first 1000 numbers and stores the highest number of
the block (1000) to disk. When all the numbers are used, the server takes the
next 1000 numbers, starting with 1001, and stores the number 2000 as the
highest number.

Now, let’'s say that after row number 1002 we lose power, which causes the
server to fail. Only the numbers 1000 through 1002 were used, and numbers
1003 through 2000 are lost. When the server isrunning again, it creates ID
numbers starting from the highest number stored on the table’'sOAM pageplus
one (2000), which leaves a gap of only 998 numbers.

You can significantly reduce the gap in ID numbers by setting the identity_gap
for atable instead of using the server-wide table burning set factor. However,
there may be a performance cost to setting this value too low. Each time the
server must write the highest number of a block to disk, performanceis
affected. For example, if identity_gap is set to 1, which means you are
allocating one 1D number at atime, the server must writethe new number every
time arow is created, which may reduce performance because of page lock
contention on the table. You must find the best setting to achieve the optimal
performance with the lowest gap value acceptable for your situation.
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Setting the table-specific identity gap

Set the table-specific identity gap when you create atable using either create
table or select into.

Setting identity gap with create table
The syntax is:

create table table_name (column_name
datatype(constant_expression) identity)
with identity_gap = value

For example:

create table nytable (1dNum nuneric(12,0) identity)
with identity_gap = 10

This statement creates a table named mytable with an identity column. The
identity gap is set to 10, which means |D numberswill be allocated in memory
in blocks of ten. If the server fails or is shut down with no wait, the maximum
gap between the last ID number assigned to arow and the next ID number
assigned to arow isten numbers.

Setting identity gap with select into

If you are creating atable in aselect into statement from atable that has a
specific identity gap setting, the new table does not inherit the identity gap
setting from the parent table. Instead, the new table usestheidentity burning set
factor setting. To give the new table a specific identity_gap Setting, specify the
identity gap in the select into statement. You can give the new table an identity
gap that isthe same as or different from the parent table.

For example, to create anew table (newtable) from the existing table (mytable)
with an identity gap:

select identity into newable
with identity_gap = 20
from nytable

Changing the table-specific identity gap
To change the identity gap for a specific table, use sp_chgattribute:

sp_chgattribute "table_name", "identity_gap", set_number
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where:

table_name is the name of the table for which you want to change the

identity gap.

identity _gap indicates that you want to change the identity gap.

set_number isthe new size of the identity gap.

For example:

sp_chgattribute "nytable",

"identity_gap", 20

To change mytable to use the identity burning set factor setting instead of the
identity _gap setting, set identity_gap to 0:

sp_chgattribute "nytable",

"identity_gap", O

Displaying table-specific identity gap information
To see the identity_gap setting for atable, use sp_help.

For example, the zero valuein theidentity_gap column (towards the end of the
output) indicates that no table-specific identity gap is set. mytable usesthe
server-wide identity burning set factor value.
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sp_hel p nytabl e

nyt abl e
user table

(1 row affected)
Dat a_| ocat ed_on_segnent

defaul t
Col um_nane
Def aul t _nane

Type

Rul e_nane

ldentity

dbo

When_cr eat ed

Jun 8 1999 5:35PM
Length Prec Scale Nulls

259



Managing identity gaps in tables

260

i dnum nuneric 6 12 0 0 NULL
NULL 1
Obj ect does not have any indexes.

No defined keys for this object.

Obj ect is not partitioned.

Lock schene All pages

The attribute " exp_row size' is not applicabletotables
with

al | pages | ock schene.

The attribute 'concurrency_opt_threshold is not
applicable to

tables with all pages | ock schene.

exp_row si ze reservepagegap fillfactor
max_rows_per _page identity_gap

If you changethe identity_gap of mytable to 20, the sp_help output for the table
shows 20 in the identity_gap column. This setting overrides the server-wide
identity burning set factor value.

sp_hel p nmytabl e

Narre Omner
Type

nyt abl e dbo
user table

(1 row affected)

Dat a_| ocat ed_on_segnent When_cr eat ed
def aul t Jun 8 1999 5:35PM
Col um_nane Type Length Prec Scale Nulls
Def aul t _nane

Rul e_nanme Identity
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i dnum nuneric 6 12 0 0 NULL
NULL 1

oj ect does not have any indexes.

No defined keys for this object.

bject is not partitioned.

Lock schene All pages

The attribute "exp_row size’ is not applicableto tables

with

al | pages | ock schene.

The attribute 'concurrency_opt_threshold is not

applicable to

tables with all pages | ock schene.

exp_row_si ze reservepagegap fillfactor
max_rows_per_page identity_gap

Gaps due to insertions, deletions, identity grab size, and rollbacks

Manual insertionsinto the IDENTITY column, deletion of rows, the value of
the identity grab size configuration parameter, and transaction rollbacks can
create gapsin IDENTITY column values. These gaps are not affected by the
setting of the identity burning set factor configuration parameter.

For example, assume that you have an IDENTITY column with these values:

select syb identity fromstores_cal
i d_col

(5 rows affected)

You can delete all rows for which the IDENTITY column falls between 2 and
4, leaving gaps in the column values:
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del ete stores_cal

where syb _identity between 2 and 4

sel ect syb_identity from stores_cal
id_col

(2 rows affected)

After setting identity_insert on for the table, the table owner, Database Owner,
or System Administrator can manually insert any legal value greater than 5. For
example, inserting a value of 55 would create alarge gap in IDENTITY
column values:

i nsert stores_cal

(syb_identity, stor_id, stor_nane)
val ues (55, "5025", "Good Reads")
sel ect syb_ identity from stores_cal
id_col

(3 rows affected)

If identity_insert is then set to off, Adaptive Server assignsan IDENTITY
column value of 55 + 1, or 56, for the next insertion. If the transaction that
containstheinsert statement isrolled back, Adaptive Server discardsthe value
56 and uses a value of 57 for the next insertion.

If table inserts reach the IDENTITY column’s maximum value
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The maximum number of rows you can insert into a table depends on the
precision set for the IDENTITY column. If atable reaches that limit, you can
either re-create the table with alarger precision or, if the table’'sIDENTITY
columnis not used for referential integrity, use the bep utility to remove the
gaps. See“Reaching the IDENTITY column’s maximum value” on page 333
for more information.
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Defining integrity constraints for tables

Transact-SQL provides two methods for maintaining data integrity in a
database:

e Defining rules, defaults, indexes, and triggers
e Defining create table integrity constraints

Choosing one method over the other depends on your requirements. | ntegrity
constraints offer the advantages of defining integrity controlsin one step
during the table creation process (as defined by the SQL standards) and of
simplifying the process to create those integrity controls. However, integrity
constraints are more limited in scope and less comprehensive than defaullts,
rules, indexes, and triggers.

For example, triggers provide more complex handling of referential integrity
than those declared in create table. Also, the integrity constraints defined by a
create table are specific for that table; you cannot bind them to other tables, and
you can only drop or change them using alter table. Constraints cannot contain
subqueries or aggregate functions, even on the same table.

The two methods are not mutually exclusive. You can use integrity constraints
along with defaults, rules, indexes, and triggers. This gives you the flexibility
to choose the best method for your application. This section describes the
create table integrity constraints. Defaults, rules, indexes, and triggers are
described in later chapters.

You can create the following types of constraints:

e unique and primary key constraints require that no two rowsin atable have
the same valuesin the specified columns. In addition, a primary key
constraint requires that there not be anull valuein any row of the column.

*  Referentia integrity (references) constraints require that data being
inserted in specific columns already have matching data in the specified
table and columns. Use sp_helpconstraint to find a table's referenced
tables.

¢ check constraints limit the values of datainserted into columns.

You can aso enforce data integrity by restricting the use of null valuesin a
column (the null or not null keywords) and by providing default values for
columns (the default clause). See “Allowing null values’ on page 244 for
information about the null and not null keywords.
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For information about any constraints defined for atable, see “Using
sp_helpconstraint to find atable's constraint information” on page 307.

Warning! Do not define or alter the definitions of constraintsfor system tables.

Specifying table-level or column-level constraints

You can declareintegrity constraints at the table or columnlevel. Although the
differenceisrarely noticed by users, column-level constraintsare only checked
if avaluein the columnisbeing modified, while the table-level constraintsare
checked if there is any modification to a row, regardless of whether or not it
changes the column in question.

You place column-level constraints after the column name and datatype, but
before the delimiting comma. You enter table-level constraints as separate
comma-delimited clauses. Adaptive Server treatstable-level and column-level
congtraints the same way; both ways are equally efficient

However, you must declare constraints that operate on more than one column
astable-level constraints. For example, thefollowing create table statement has
acheck constraint that operates on two columns, pub_id and pub_name:

create table ny_publishers
(pub_id char (4),
pub_nane var char ( 40),
constraint my_chk_constraint
check (pub_id in ("1389", "0736", "0877")
or pub_nane not |ike "Bad News Books"))

You can declare constraints that operate on just one column as column-level
constraints, but it is not required. For example, if the above check constraint
uses only one column (pub_id), you can place the constraint on that column:

create table ny_publishers

(pub_id char(4) constraint my_chk_constraint
check (pub_id in ("1389", "0736", "0877")),
pub_nane var char (40))
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In either case, the constraint keyword and accompanying constraint_name are
optional. The check constraint is described under “ Specifying check
constraints’ on page 271.

Note You cannot issue create table with acheck constraint and then insert data
into the table in the same batch or procedure. Either separate the create and
insert statements into two different batches or procedures, or use execute to
perform the actions separately.

Creating error messages for constraints

You can create error messages and bind them to constraints by creating
messages with sp_addmessage and binding them to constraints with
sp_bindmsg.

For example:

sp_addmessage 25001,
"The publisher 1D must be 1389, 0736, or 0877"
sp_bi ndnmsg nmy_chk_constrai nt, 25001
i nsert ny_publishers val ues
("0000", "Reject This Publisher")
Msg 25001, Level 16, State 1:
Server ‘snipe’, Line 1:
The publisher 1D rmust be 1389, 0736, or 0877
Command has been aborted.

To change the message for a constraint, bind a new message. The new message
replaces the old message.

Unbind messages from constraints using sp_unbindmsg; drop user-defined
messages using sp_dropmessage.

For example:

sp_unbi ndnsg ny_chk_constrai nt
sp_dropnessage 25001

To changethetext of amessage but keep the same error number, unbindit, drop
it with sp_dropmessage, add it again with sp_addmessage, and bind it with
sp_bindmsg.
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After creating a check constraint

After you create a check constraint, the source text describing the check
constraint is stored in the text column of the syscomments system table. Do not
remove this infor mation from syscomments; doing so can cause problems for
future upgrades of Adaptive Server. If you have security concerns, encrypt the
text in syscomments by using sp_hidetext, described in the Reference Manual.
For more information, see “ Compiled objects’ on page 4.

Specifying default column values

266

Before you define any column-level integrity constraints, you can specify a
default valuefor the column with the default clause. The default clauseassigns
adefault value to a column as part of the create table statement. When a user
doesnot enter avaluefor the column, Adaptive Server insertsthe default value.

You can use the following values with the default clause:

* constant_expression — specifies a constant expression to use as a default
value for the column. It cannot include the name of any columns or other
database objects, but you can include built-in functions that do not
reference database objects. Thisdefault value must be compatible with the
datatype of the column.

» user —gpecifiesthat Adaptive Server insert the user name as the default.
The datatype of the column must be either char(30) or varchar(30) to use
this default.

* null — specifies that Adaptive Server insert the null value as the defaullt.
You cannot define this default for columns that do not allow null values
(using the notnull keyword).

For example, this create table statement defines two column defaults:

create table ny titles

(title_id char (6),

title var char ( 80),

price noney default null,
total _sal es i nt default 0)

You can include only one default clause per columnin atable.

Using the default clause to assign defaults is simpler than the two-step
Transact-SQL method. In Transact-SQL, you can use create default to declare
the default value and then bind it to the column with sp_bindefault.
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Specifying unique and primary key constraints

You can declare unique or primary key constraints to ensure that no two rowsin
atable have the same values in the specified columns. Both constraints create
unique indexes to enforce this dataintegrity. However, primary key constraints
are more restrictive than unique constraints. Columns with primary key
constraints cannot contain aNULL value. You normally use atable’s primary
key constraint in conjunction with referential integrity constraints defined on
other tables.

The definition of unique constraints in the SQL standards specifies that the
column definition shall not allow null values. By default, Adaptive Server
defines the column as not allowing null values (if you have not changed this
using sp_dboption) when you omit null or not null keywords in the column
definition. In Transact-SQL, you can define the column to allow null values
along with the unique constraint, since the unique index used to enforce the
constraint allows you to insert anull value.

Note Do not confuse the unique and primary key integrity constraintswith the
information defined by sp_primarykey, sp_foreignkey, and sp_commonkey. The
unique and primary key constraints actually create indexes to define unique or
primary key attributes of table columns. sp_primarykey, sp_foreignkey, and
sp_commonkey definethelogical relationship of keys (in the syskeys table) for
table columns, which you enforce by creating indexes and triggers.

unique constraints create unique nonclustered indexes by default; primary key
constraints create unique clustered indexes by default. You can declare either
clustered or nonclustered indexes with either type of constraint.

For example, the following create table statement uses a table-level unique
constraint to ensure that no two rows have the same values in the stor_id and
ord_num columns;

create table ny_sales

(stor_id char (4),
ord_num var char ( 20),
date datetine,

uni que clustered (stor_id, ord_nun))

There can be only one clustered index on atable, so you can specify only one
unique clustered or primary key clustered constraint.
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You can use the unique and primary key constraints to create unique indexes
(including the with fillfactor, with max_rows_per_page, and on segment_name
options) when enforcing data integrity. However, indexes provide additional
capabilities. For information about indexes and their options, including the
differences between clustered and nonclustered indexes, see Chapter 12,
“Creating Indexes on Tables.”

Specifying referential integrity constraints
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Referential integrity refersto the methods used to manage the relationships

between tables. When you create atable, you can define constraints to ensure
that the data inserted into a particular column has matching values in another

table.

There are three types of references you can definein atable: referencesto
another table, references from another table, and self-references, that is,
references within the same table.

The following two tables from the pubs3 database illustrate how declarative
referential integrity works. Thefirst table, stores, isa“referenced” table:

create table stores

(stor_id char(4) not null,
st or _nane var char (40) nul |,
stor _address varchar(40) nul I,
city var char (20) null,
state char(2) null,
country varchar (12) null,
post al code char (10) nul I,
payt ermnms varchar (12) null,

uni que nonclustered (stor_id))

The second table, store_employees, isa“referencing table” becauseit contains
areference to the stores table. It also contains a self-reference:

create tabl e store_enpl oyees

(stor_id char(4) null
references stores(stor_id),
enp_id id not null,
nor_id idnull
references store_enpl oyees(enp_id),
enp_| nanme var char (40) not null,
enp_f nanme var char (20) not null,
phone char(12) null,
addr ess var char (40) nul |,
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city var char (20) nul I,
state char(2) null,
country varchar (12) null,

postal code  varchar(10) null,
uni que noncl ustered (enp_id))

The references defined in the store_employees table enforce the following
restrictions:

« Any store specified in the store_employees table must be included in the
stores table. The references constraint enforces this by saying that any
value inserted into the stor_id column in store_employees must already
exist in the stor_id column in my_stores.

e All managers must have employee identification numbers. The references
constraint enforces this by saying that any value inserted into the mgr_id
column must already exist in the emp_id column.

Table-level or column-level referential integrity constraints

You can define referential integrity constraints at the column level or the table
level. The referential integrity constraints in the preceding examples were
defined at the column level, using the references keyword in the create table
statement.

When you define table-level referential integrity constraints, include the
foreign key clause and alist of one or more column names. foreign key specifies
that the listed columns in the current table are foreign keys whose target keys
are the columns listed the following references clause. For example:

constraint sales_detail _constr
foreign key (stor_id, ord_num
ref erences ny_sal esdetail (stor_id, ord_num

Theforeign key syntax is permitted only for table-level constraints, and not for
column-level constraints. For moreinformation, see* Specifying table-level or
column-level constraints’ on page 264.

After defining referential integrity constraints at the column level or the table
level, you can use sp_primarykey, sp_foreignkey, and sp_commonkey to define
the keys in the syskeys system table.
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Maximum number of references allowed for a table

The maximum number of references allowed for atableis 192. You can check
atable's references by using sp_helpconstraint, described under “Using
sp_helpconstraint to find a table’s constraint information” on page 307.

Using create schema for cross-referencing constraints

You cannot create a table that references a table that does not yet exist. To
create two or more tables that reference each other, use create schema.

A schema is acollection of objects owned by a particular user, and the
permissions associated with those objects. If any of the statements within a
create schema statement fail, the entire command is rolled back as a unit, and
none of the commands take effect.

The create schema syntax is:

create schema authorization authorization name

create_object_statement
[create_object_statement ...]

[permission_statement ...]

For example:

create schema aut horization dbo
create table listl
(col _a char(10) primary key,
col _b char(10) null
references list2(col _A))
create table list2
(col _A char(10) primary key,
col _B char(10) null
references listl(col_a))

General rules for creating referential integrity constraints
When you define referential integrity constraintsin atable:

» Make sure you have references permission on the referenced table. For
information about permissions, see the System Administration Guide.

*  Make sure that the referenced columns are constrained by a unique index
in the referenced table. You can create that unique index using either the
unique Or primary key constraint or the create index statement. For example,
the referenced column in the stores table is defined as:

stor_id char(4) primary key
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e Make sure the columns used in the references definition have matching
datatypes. For example, the stor_id columnsin both my_stores and
store_employees were created using the char(4) datatype. The mgr_id and
emp_id columns in store_employees were created with the id datatype.

e You can omit column names in the references clause only if the columns
in the referenced table are designated as a primary key through a primary
key constraint.

e You cannot delete rows or update column values from areferenced table
that match values in areferencing table. Delete or update from the
referencing table first, and then delete it from the referenced table.

Similarly, you cannot usetruncate table on areferenced table. Truncatethe
referencing table first, and then truncate the referenced table.

*  You must drop the referencing table before you drop the referenced table;
otherwise, a constraint violation occurs.

* Usesp_helpconstraint to find atable’s referenced tables.

Referential integrity constraints provide asimpler way to enforce dataintegrity
than triggers. However, triggers provide additional capabilitiesto enforce
referential integrity between tables. For more information, see Chapter 17,
“Triggers: Enforcing Referential Integrity.”

Specifying check constraints

You can declareacheck constraint to limit the values usersinsert into acolumn
in atable. Check constraints are useful for applications that check alimited,
specific range of values. A check constraint specifies a search_condition that
any value must pass beforeit isinserted into thetable. A search_condition can
include:

e Alist of constant expressions introduced with in
e A range of constant expressionsintroduced with between

¢ A set of conditions introduced with like, which may contain wildcard
characters

An expression can include arithmetic operations and Transact-SQL built-in
functions. The search_condition cannot contain subqueries, a set function
specification, or atarget specification.

For example, this statement ensures that only certain values can be entered for
the pub_id column:
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create tabl e ny_new publishers
(pub_id char (4)
check (pub_id in ("1389", "0736", "0877",
"1622", "1756")
or pub_id like "99[0-9][0-9]"),

pub_nane var char ( 40),
city var char ( 20) ,
state char (2))

Column-level check constraints can reference only the column on which the
congtraint is defined; they cannot reference other columnsin the table. Table-
level check constraints can reference any columnsin the table. create table
allows multiple check constraints in a column definition.

Because check constraints do not override column definitions, you cannot use
acheck constraint to prohibit null valuesif the column definition permits them.
If you declare a check constraint on a column that allows null values, you can
insert NULL into the column, implicitly or explicitly, even though NULL isnot
included in the search_condition. For example, suppose you define the
following check constraint on a table column that allows null values:

check (pub_id in ("1389", "0736", "0877", "1622",
"1756"))

You can till insert NULL into that column. The column definition overrides
the check constraint because the foll owing expression alwaysevaluatesto true:

col_name != null

Designing applications that use referential integrity
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When you design applications that use referential integrity features:

» Do not create unnecessary referential constraints. The more referential
constraints a table has, the slower a statement requiring referential
integrity runs on that table.

* Useasfew self-referencing constraints on a table as possible.

*  Usethecheck constraint rather than the references constraint for
applicationsthat check alimited, specific range of values. Using the check
constraint eliminates the need for Adaptive Server to scan other tables to
complete the query, since there are no references. Therefore, queries on
such tables run faster than on tables using references.

For example, this table uses a check constraint to limit the authors to
Cdifornia
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create table cal __authors
(au_id id not null,
au_|l name varchar (40) not null,
au_f name varchar (20) not null,
phone char(12) null,
addr ess varchar (40) null,
city varchar(20) null,
state char(2) null

check(state = "CA"),
country varchar (12) nul I,
post al code char (10) null)

«  Bind commonly scanned foreign key indexes to their own caches, to
optimize performance. Unique indexes are created automatically on
columns declared as primary keys. These indexes are usually selected to
scan the referenced table when their corresponding foreign keys are
updated or inserted.

e Keep multi-row updates of candidate keys at aminimum.

e Putreferential integrity queriesinto procedures that use constraint checks.
Constraint checks are compiled into the execution plan; when areferential
constraint is altered, the procedure that has the constraint compiled is
automatically recompiled when that procedure is executed.

e If you cannot embed referential integrity queries in a procedure and you
frequently have to run referential integrity queriesin an ad hoc batch, bind
the system catal og sysreferences to its own cache. Thisimproves
performance when Adaptive Server needs to recompile referential
integrity queries.

e After you create atable that hasreferential constraints, test it by using set
showplan, noexec on before running a query using the table. The showplan
output indicates the number of auxiliary scan descriptors required to run
the query; scan descriptors manage the scan of atable whenever queries
arerunonit. If thenumber of auxiliary scan descriptorsisvery high, either
redesign the table so it uses fewer scan descriptors, or increase the value
of the number of auxiliary scan descriptors configuration parameter.
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This section gives an example of acreate table statement you can useto create
apractice table of your own. If you do not have create table permission, see a
System Administrator or the owner of the database in which you are working.

Creating atable usually implies creating indexes, defaults, and rulesto go with
it. Custom datatypes, triggers, and views are frequently involved, too.

Of course, you can create atable, input some data, and work with it for awhile
before you create indexes, defaults, rules, triggers, or views. This allows you
to see what kind of transactions are most common and what kind of datais
frequently entered.

On the other hand, it is often most efficient to design atable and all the
components that go with it at once. Here is an outline of the steps you go
through. You might find it easiest to sketch your plans on paper before you
actually create atable and its accompanying objects.

First, plan the table's design:

1 Decidewhat columnsyou need in the table, and the datatype, length,
precision, and scale, for each.

2 Create any new user-defined datatypes before you define the table where
they are to be used.

Decide which column, if any, should be the IDENTITY column.
4 Decide which columns should and which should not accept null values.

5 Decidewhat integrity constraints or column defaults, if any, you need to
add to the columnsin the table. Thisincludes deciding when to use column
constraints and defaultsinstead of defaults, rules, indexes, and triggers to
enforce data integrity.

6 Decide whether you need defaults and rules, and if so, where and what
kind. Consider therelationship between the NULL and NOT NULL status
of acolumn and defaults and rules.

7 Decidewhat kind of indexes you need and where. Indexes are discussed
in Chapter 12, “Creating Indexes on Tables.”

Now, create the table and its associated objects:
1 Createthetable and itsindexes using create table and create index.

2 Create the defaults and rules you need with the create default and create
rule. These commands are discussed in Chapter 13, “ Defining Defaults
and Rules for Data.”
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3 Bind any defaults and rules you need with sp_bindefault and sp_bindrule.
If there were any defaultsor rules on a user-defined datatype that you used
in acreate table statement, they are automatically in force. These system
procedures are discussed in Chapter 15, “Using Stored Procedures.”

4  Createtriggers using create trigger. Triggers are discussed in Chapter 17,
“Triggers. Enforcing Referential Integrity.”

5 Createviews using create view. Views are discussed in Chapter 10,
“Views: Limiting Accessto Data.”

Make a design sketch

The table called friends_etc is used in this chapter and subsequent chapters to
illustrate how to create indexes, defaults, rules, triggers, and so forth. It can
hold names, addresses, tel ephone numbers, and personal information about
your friends. It does not define any column defaults or integrity constraints, so
asto not conflict with those objects.

If another user has already created the friends_etc table, check with a System

Administrator or the Database Owner if you plan to follow the examples and

create the objects that go with friends_etc. The owner of friends_etc will need
to drop itsindexes, defaults, rules, and triggers so that there will be no conflict
when you create these objects.

Table 8-4 showsthe proposed structure of thefriends_etc table and theindexes,
defaults, and rules that go with each column.

Table 8-4: Sample table design

Column Datatype Null? Index Default Rule
pname nm NOT NULL nmind(composite)

sname nm NOT NULL nmind(composite)

address varchar(30) NULL

city varchar(30) NOT NULL citydfit

state char(2) NOT NULL statedflt

zip char(5) NULL zipind zipdfit ziprule
phone p# NULL phonerule
age tinyint NULL agerule
bday datetime NOT NULL bdflt

gender bit NOT NULL gndrdfit

debt money NOT NULL gndrdfit

notes varchar(255) NULL
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Create the user-defined datatypes

Thefirst two columns are for the personal (first) name and surname. They are
defined as nm datatype. Before you create the table, you need to create the
datatype. The same istrue of the p# datatype for the phone column:;

execute sp_addtype nm "varchar(30)"
execute sp_addtype p#, "char(10)"

The nm datatype allows for avariable-length character entry with a maximum
of 30 bytes. The p# datatype allowsfor achar datatype with afixed-length size
of 10 bytes.

Choose the columns that accept null values

Define the table
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Except for columnsthat are assigned user-defined datatypes, each column has
an explicit NULL or NOT NULL entry. You do not need to specify NOT
NULL in the table definition, because it is the default. This table design
specifies NOT NULL explicitly, for readability.

The NOT NULL default means that an entry isrequired for that column, for
example, for thetwo name columnsin thistable. The other datais meaningless
without the names. In addition, the gender column must be NOT NULL
because you cannot use NULL with bit columns.

If acolumnisdesignated NULL and adefault is bound to it, the default value,
rather than NULL, isentered when no other valueisgiven oninput. If acolumn
is designated NULL and aruleisbound to it that does not specify NULL, the
column definition overrides the rule when no value is entered for the column.
Columns can have both defaults and rules. The relationship between these two
is discussed in Chapter 13, “ Defining Defaults and Rules for Data.”

Now, write the create table statement:

create table friends_etc

(pnanme nm not null,
shane nm not null,
addr ess var char ( 30) nul |,
city var char ( 30) not null,
state char (2) not null,
post al code char (5) nul |,
phone p# nul |,
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age tinyint nul |,
bday dateti nme not null,
gender bi t not null,
debt noney not null,
not es var char ( 255) nul |)

You have now defined columns for the personal name and surname, address,
city, state, postal code, telephone number, age, birthday, gender, debt
information, and notes. Later, you will create the rules, defaults, indexes,
triggers, and views for this table.

Creating new tables from query results: select into

The select into command lets you create a new table based on the columns
specified in the select statement’s select list and the rows chosen in the where
clause. Theinto clause isuseful for creating test tables, new tables as copies of
existing tables, and for making several smaller tables out of one large table.
You can use select into on a permanent table only if the select
into/bulkcopy/plisort database option is set to on. A System Administrator can
turn on this option using sp_dboption. Use sp_helpdb to seeif thisoptionison.

Hereiswhat sp_helpdb and its results look like when the select
into/bulkcopy/plisort database option is set to on:

sp_hel pdb pubs2

nane db_si ze owner dbi d created st at us

pubs 2 MB sa 5 Jun 5 1997 select into
/ bul kcopy/ pl | sort

(1 row affected)
devi ce si ze usage

mast er 2 MB data and | og

(1 row affected)

sp_helpdb output indicates whether the option is set to on or off. Only the
System Administrator or the Database Owner can set the database options.
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If the select into/bulkcopy/plisort database option is on, you can use the select
into clause to build a new permanent table without using acreate table
statement. You can select into atemporary table, even if the select
into/bulkcopy/plisort option is not on.

Note Because select into isaminimally logged operation, use dump database
to back up your database following a select into. You cannot dump the
transaction log following a minimally logged operation.

Unlike aview that displays a portion of atable, atable created with select into
is aseparate, independent entity. See Chapter 10, “Views:. Limiting Access to
Data,” for more information.

The new table is based on the columns you specify in the select list, the tables
you name in the from clause, and the rows you choose in the where clause. The
name of the new table must be unique in the database and must conform to the
rules for identifiers.

A select statement with an into clause allows you to define a table and put data
into it, based on existing definitions and data, without going through the usual
data definition process.

The following example shows a select into statement and its results. A table

called newtable is created, using two of the columns in the four-column table
publishers. Because this statement includes no where clause, data from all the
rows (but only the two specified columns) of publishers iscopiedinto newtable.

sel ect pub_id, pub_nanme
into newtable

from publishers

(3 rows affected)

“3rows affected” refers to the three rows inserted into newtable. Here's what
newtable looks like:

sel ect *

from new abl e

pub_id pub_nane

0736 New Age Books

0877 Bi nnet & Hardl ey
1389 Al godat a | nfosystens
(3 rows affected)

The new table contains the results of the select statement. It becomes part of
the database, just like its parent table.
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You can create a skeleton table with no data by putting afalse condition in the
where clause. For example:

sel ect *

into new abl e2

from publishers

where 1=2

(0 rows affected)

sel ect *

from newt abl e2

pub_id pub_nane city state

(0 rows affected)
No rows are inserted into the new table, because 1 never equals 2.

You can also use select into with aggregate functions to create tables with
summary data:

sel ect type, "Total _amount" = sun{advance)
i nto #what spent

fromtitles

group by type

(6 rows affected)

sel ect * from #what spent

type Tot al _anmount

UNDEC!I DED NULL
busi ness 25,125. 00
nod_cook 15, 000. 00
popul ar _conp 15, 000. 00
psychol ogy 21, 275. 00
trad_cook 19, 000. 00

(6 rows affected)

Always supply anamefor any column in the select into result table that results
from an aggregate function or any other expression. Examples are:

e Arithmetic aggregates, for example, amount * 2
e Concatenation, for example, Iname + fname

¢ Functions, for example, lower(Iname)

Here is an example of using concatenation:

select au_id,
"Ful | _Name" = au_fnane +

+ au_l nane
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into #g_authortenp

from aut hors

where au_l nanme |ike "G®%

(3 rows affected)

sel ect * from #g_aut hortenp
au_id Ful | _Nane

213-46-8915 Marjorie G een
472-27-2349 Burt Gingl esby
527-72-3246 Morningstar G eene
(3 rows affected)

Because functions allow null values, any column in the table that results from
afunction other than convert() or isnull() allows null values.

Checking for errors

select into is atwo-step operation. The first step creates the new table and the
second step inserts the specified rows into the table.

Because select into operations are not logged, they cannot be issued within
user-defined transactions and cannot be rolled back.

If aselect into statement fails after creating a new table, Adaptive Server does
not automatically drop the table or deallocate its first data page. This means
that any rows inserted on the first page before the error occurred remain on the
page. Check the value of the @@error global variable after aselect into
statement to be sure that no error occurred.

If an error occurs from a select into operation, drop table to remove the new
table, then reissue the select into Statement.

Using select into with IDENTITY columns

This section describes special rules for using the select into command with
tables containing IDENTITY columns.

Selecting an IDENTITY column into a new table

To select an existing IDENTITY column into a new table, include the column
name (or the syb_identity keyword) in the select statement’s column_list:
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select column_list
into table_name
from table_name

The following example creates a new table, stores_cal_pay30, based on
columns from the stores_cal table:

select record_id, stor_id, stor_nane
into stores_cal pay30
fromstores_cal

where payterns = "Net 30"

The new columninheritsthe IDENTITY property, unless any of the following
conditionsistrue:

e ThelDENTITY column is selected more than once.
e ThelDENTITY column is selected as part of an expression.

*  Theselect statement contains agroup by clause, aggregate function, union
operator, or join.

Selecting the IDENTITY column more than once

A table cannot have more than one IDENTITY column. If an IDENTITY
column is selected more than once, it is defined as NOT NULL in the new
table. It does not inherit the IDENTITY property.

In the following example, the record_id column, which is selected once by
name and once by the syb_identity keyword, is defined as NOT NULL in
stores_cal_pay60:

sel ect syb_identity, record_id, stor_id, stor_nane
into stores_cal pay60

from stores_cal

where payterns = "Net 60"

Adding a new IDENTITY column with select into

To defineanew IDENTITY column in aselect into statement, add the column
definition before theinto clause. The definition includesthe column’sprecision
but not its scale:

select column_list
identity_column_name = identity(precision)
into table_name
from table_name
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The following example creates a new table, new_discounts, from the discounts
table and adds anew IDENTITY column, id_col:

select *, id_col=identity(5)
i nto new di scounts
from di scounts

If the column_list includes an existing IDENTITY column, and you add a
description of anew IDENTITY column, the select into statement fails.

Defining a column whose value must be computed

IDENTITY column values are generated by Adaptive Server. New columns
that are based on IDENTITY columns, but whose values must be computed
rather than generated, cannot inherit the IDENTITY property.

If atable’s select statement includes an IDENTITY column as part of an
expression, the resulting column value must be computed. The new columnis
created as NULL if any columnin the expression allowsaNULL value.
Otherwise, it isNOT NULL.

In the following example, the new_id column, which is computed by adding
1000 to the value of record_id, is created NOT NULL:

select new.id = record_id + 1000, stor_nane
into new stores
from stores_cal

Column values are also computed if the select statement contains a group by
clause or aggregate function. If the IDENTITY column isthe argument of the
aggregate function, the resulting column is created NULL. Otherwise, itis
NOT NULL.

IDENTITY columns selected into tables with unions or joins
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The value of the IDENTITY column uniquely identifies each row in atable.
However, if atable’s select statement contains aunion or join, individual rows
can appear multipletimesin theresult set. An IDENTITY column that is
selected into atable with aunion or join does not retain the IDENTITY
property. If thetable containsthe union of the IDENTITY columnand aNULL
column, the new column is defined as NULL. Otherwise, it isNOT NULL.

For more information, see “Using IDENTITY columns’ on page 247 and
“Updating IDENTITY columns’ on page 342. See also select in the Reference
Manual.
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Altering existing tables

Use the alter table command to change the structure of an existing table. You
can:

e Add columns and constraints

¢ Change column default values

e Add either null or non-null columns

e Drop columns and constraints

¢ Changelocking scheme

e Partition or unpartition tables

e Convert column datatypes

e Convert the null default value of existing columns
e Increase or decrease column length

alter table includes the following syntax for modifying tables:

alter table table_name

[add column_name datatype [identity | null |
not null] [, column_name datatype [identity
[null'| not null]]]

[drop column_name [, column_name]
[modify column_name {[data_type]
[[null] | [not null]}
[, column_name datatype [null | not null]]]

Where:
e table nameisthetableyou are atering.
e datatypeisthe datatype of the altered column.

You must have the sa_role or be the object owner to run alter table. See the
Reference Manual for the complete alter table Syntax.

For example, by default, the au_Iname column of the authors table uses a
varchar(50) datatype. To alter the au_Iname to use avarchar(60), enter:

alter table authors
nmodi fy au_Il name var char (60)

Note A variable cannot be used as the argument to a default that is part of an
alter table statement.
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Dropping, modifying, and adding non-null columns may perform a data copy,
which has implications for required space and the locking scheme. See “Data
copying” on page 295.

The modified table's page chains inherits the tabl€'s current configuration
options (for example, if fillfactor is set to 50 percent, the new pages have this
same fillfactor).

Note Adaptive Server does partial logging (of page alocations) for alter table
operations. However, because alter table is performed as a transaction, you
cannot dump the transaction log after running alter table; you must dump the
database to ensure it is recoverable. If the server encounters any problems
during the alter table operation, Adaptive Server rolls back the transaction.

alter table acquires an exclusive table lock whileit is modifying the table
schema. Thislock is released as soon as the command is done.

alter table does not fire any triggers.

Objects using select * do not list changes to table
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If a database has any objects (stored procedures, triggers, and so on) that
perform a select * on atable from which you have dropped a column, an error
message lists the missing column. This occurs even if you create the objects
using the with recompile option. For example, if you dropped the postalcode
column from the authors table, any stored procedure that performed a select *
on thistable issues this error message:

Msg 207, Level 16, State 4:
Procedure ‘columms’, Line 2:

I nvalid col um nane ‘ postal code’.
(return status = -6)

This message does not appear if you add a new column and then run an object
containing aselect *; in this case, the new column does not appear in the output.

You must drop and re-create any objects that reference a dropped column.
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Using alter table on remote tables

Adding columns

You can use alter table to modify a remote table using Component Integration
Services (CIS). Before you modify aremote table, make sure that CISis
running by entering:

sp_configure "enable cis"

If CISisenabled, the output of thiscommandis*“1.” By default, CISisenabled
when you install Adaptive Server.

See the System Administration Guide for information about enabling
configuration parameters. See the Component Integration Services User’s
Guide for information about using CIS.

To add a column to an existing table, use:

alter table table_name
add column_name datatype
[default {constant_expression} | user | null}]
{[{identity | null | not null}] | [constraint constraint_name
{constraint_clause}]
[, column_name]

Where:
* table nameisthe table to which you are adding a column.
e column_name is the column you are adding.

e constant_expression is the constant you want placed in the row if auser
does not specify avalue (thisvalue must bein quotes, unlessthe character
typeisint, tinyint, smallint, numeric, or decimal).

e constraint_nameisthe constraint you are adding to the table.

« constraint_clauseisthefull text of the constraint you are adding. You can
add any number of columns using a single alter table statement.

For example, the following adds a non-null column named author_type, which
includes the constant “ primary_author” asthe default value, and anull column
named au_publisher to the authors table:

alter table authors

add aut hor _type var char (20)
default "primary_author" not null,
au_publ i sher varchar(40) null
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Adding columns appends column IDs

alter table adds a column to the table with acolumn ID that is one greater than
the current maximum column ID. For example, Table 8-5 lists the default
column IDs of the salesdetail table:

Table 8-5: Column IDs of the salesdetail table

Column
name stor_id ord_num title_id qty discount
Col ID 1 2 3 4 5

This command appends the store_name column to the end of the salesdetail
table with a column ID of 6:

alter table sal esdetail
add store_nane varchar (40)
default “unknown” not null

If you add another column, it will have acolumn ID of 7.

Note Becauseatable'scolumn IDschange as columnsare added and dropped,
your applications should never rely on them.

Adding NOT NULL columns
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You can add a NOT NULL column to atable. This means that a constant
expression, and not a null value, is placed in the column when the column is
added. This also ensures that, for all existing rows, the new columnis

popul ated with the specified constant expression when the table is created.

Adaptive Server issues an error message if auser failsto enter avalue for a
NOT NULL column.

Thefollowing adds the column owner to the stores table with adefault value of
“unknown:”

alter table stores
add owner _I nane varchar (20)
defaul t "unknown" not null

The default value can be a constant expression when adding NULL columns,
but it can be a constant value only when adding a NOT NULL column (asin
the example above).
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Adding constraints
To add a constraint to an existing column, use:

alter table table_name
add constraint constraint_name {constraint_clause}

Where:

« table nameisthe name of the table to which you are adding a constraint.
e constraint_nameis the constraint you are adding.

e constraint_clauseis the rule the constrain enforces.

For example, to add a constraint to the titles table that does not allow an
advance in excess of 10,000:

alter table titles
add constraint advance_chk
check (advance < 10000)

If auser attempts to insert avalue greater than 10,000 into the titles table,
Adaptive Server produces an error message similar to this:

Msg 548, Level 16, State 1:

Li ne 1: Check constraint violation occurred,
dbnare = ‘pubs2’ ,table name= ‘titles’,
constraint nane = ‘advance_chk’.

Command has been aborted.

Adding a constraint does not affect the existing data. Also, if you add a new
column with adefault val ue and specify aconstraint on that column, the default
value is not validated against the constraint.

For information about dropping a constraint, see “Dropping constraints’ on
page 289.

Dropping columns
Drop a column from an existing table using:

alter table table_name
drop column_name [, column_name]

Where:
e table nameisthe table that contains the column you are dropping,.

e column_name is the column you are dropping.
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You can drop any number of columns using a single alter table statement.
However, you cannot drop the last remaining column from atable (for
example, if you drop four columns from a five-column table, you cannot then
drop the remaining column).

For example, to drop the advance and the contract columns from thetitles table:

alter table titles
drop advance, contract

alter table rebuilds all indexes on the table when it drops a column.

Dropping columns renumbers the column ID
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alter table renumbers column | Ds when you drop a column from atable.
Columns with I Ds above the number of the dropped column move up one
column ID to fill the gap that the dropped column leaves behind. For example,
the titleauthor table contai ns these column names and column IDs:

Table 8-6: titleauthor column IDs

Column Name au_id title_id au_ord royaltyper
Column ID 1 2 3 4

If you drop the au_ord column from the table:
alter table titleauthor drop au_ord
titleauthor now has these column names and column IDs:

Table 8-7: Column IDs after dropping au_ord
Column Name au_id title_id royaltyper
ColumnID 1 2 3

The royaltyper column now hasthe column ID of 3. The nonclustered index on
both title_id and royaltyper are also rebuilt when au_ord is dropped. Also, all
instances of column IDsin different system catalogs are renumbered.

You will not generally notice the renumbering of column IDs.

Note Because atable'scolumn IDsare renumbered as columns are added and
dropped, your applications should never rely on them. If you have stored
procedures or applications that depend on column IDs, you must rewrite these
so they access the correct column IDs.
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Dropping constraints
To drop a constraint, use:

alter table table_name
drop constraint constraint_name

table_nameand constraint_name have the same values as described in Adding
constraintsabove.

For example, to drop the constraint created above:

alter table titles
drop constaint advance_chk

To find detailed information about a table’s constraints, see “ Using
sp_helpconstraint to find a table’s constraint information” on page 307.

Modifying columns
To modify an existing column, use:

alter table table_name
modify column_name datatype [null | not null]
[null' | not null]
[, column_name...]

Where:

* table nameisthe table that contains the column you are modifying.
e column_name is the column you are modifying.

« data_typeisthe datatype to which you are modifying the column.
You can modify any number of columnsin asingle alter table statement.

For exampl e, thiscommand changesthe datatype of the type columninthetitles
table from char(12) to varchar(20) and makesit nullable:

alter table titles
nmodi fy type varchar (20) null

Warning! You may have objects (stored procedures, triggers, and so on) that
depend on acolumn having aparticul ar datatype. Before you modify acolumn,
make surethat any objectsthat referenceit will beableto run successfully after
the modification. Use sp_depends to determine atable’s dependent objects.
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Which datatypes can | convert?

You can only convert datatypes that are either implicitly or explicitly
convertibleto the new datatype, or if thereisan explicit conversion functionin
Transact-SQL. See the Reference Manual for alist of the supported datatype
conversions. If you attempt an illegal datatype modification, Adaptive Server
raises an error message and the operation is aborted.

Note You cannot convert an existing column datatype to the timestamp
datatype, nor can you modify acolumn that usesthe timestamp datatype to any
other datatype.

If you issue the same alter table command more than once, Adaptive Server
issues a message similar to this:

War ni ng: ALTER TABLE operation did not affect colum
‘au_l nanme’ .

Msg 13905, Level 16, State 1:

Server ‘' SYBASEl', Line 1:

War ni ng: no columms to drop, add or nodify. ALTER TABLE
‘authors’ was aborted.

Modifying tables may prevent successful bulk copy of previous dump

Modifying either the length or datatype of a column may prevent you from
successfully using bulk copy to copy in older dumps of the table. The older
table schema may not be compatible with the new table schema. Before you
modify a column’s length or datatype, verify that it will not prevent you from
copying in a previous dump of the table.

Decreasing column length may truncate data

290

If you decrease the length of a column, make sure the reduced column length
does not result in truncated data. For example, you could use alter table to
reduce the length of thetitle column of the titles table from a varchar(80) to a
varchar(2), but the data is meaningless:

select title fromtitles
title
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Adaptive Server issues error messages about truncating the column data only
if the set string_rtruncation option isturned on. If you need to truncate character
data, set the appropriate string-truncation option and modify the column to
decrease its length.

Modifying datetime columns

If you modify acolumn from achar datatype to datetime, smalldatetime or date,
you cannot specify the order that the month, day, and year appear in the output.
Nor can you specify the language used in the output. Instead, both of these
settings are given a default value. However, you can use set dateformat or set
language to alter the output to match the setting of the information stored in the
column. Also, Adaptive Server does not support modifying a column from
smalldatetime to char datatype. See the Reference Manual for more
information.

Modifying the NULL default value of a column

If you are changing only the NUL L default value of acolumn, you do not need
to specify a column’s datatype. For example, this command modifies the
address column in the authors table from NULL to NOT NULL:

alter table authors
nmodi fy address not nul |
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If you modify acolumn and specify the datatype as NOT NULL, the operation
succeeds as long as none of the rows have NULL values. If, however, any of
the rows have aNULL value, the operation fails and any incomplete
transactions are rolled back. For example, the following statement fails
because the titles table contains NULL values for the The Psychology of
Computer Cooking:

alter table titles

nodi fy advance nuneric(15,5) not null

Attenpt to insert NULL value into colum ‘advance’,
tabl e ‘ pubs2.dbo.titles’;

colum does not allow nulls. Update fails.

Conmmand has been abort ed.

To run thiscommand successfully, update the table to change all NULL values
of the madified column to NOT NULL, then reissue the command.

Modifying columns that have precision or scale

Check the length of your data before you modify the column’s scale.

If an alter table command causes a column value to lose precision (say from
numeric(10,5) to numeric(5,5)), Adaptive Server aborts the statement. If this
statement is part of abatch, the batch is aborted if the option is turned on.

If an alter table command causes a column value to lose scale (say from
numeric(10, 5) to numeric(10,3), the rows are truncated without warning. This
occurs whether or not arithabort numeric_truncation is on or off.

If arithignore arith_overflow ison and alter table causes a numeric overflow,
Adaptive Server issues awarning. However, if arithignore arith_overflow is off,
Adaptive Server does not issue awarning if alter table causes a numeric
overflow. By default, arithignore arith_overflow isoff when you install Adaptive
Server.

Note Make sureyou review the datatruncation rulesand fully understand their
implications before issuing commands that may truncate the length of the
columns in your production environment. You should first perform the
commands on a set of test columns.

Modifying text and image columns
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text columns can only be converted to:
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* nchar

e varchar

image columns can only be converted to:
e varbinary

e binary

You cannot modify char or varchar dataty pe columnsto text columns. If you are
converting from text to char or varchar, the maximum length of the column is
governed by page size. If you do not specify a column length, alter table uses

the default length of one byte. If you are modifying a multibyte character text
or image column, and you do not specify a column length that is sufficient to

contain the data, Adaptive Server truncates the data to fit the column length.

Adding, dropping, and modifying IDENTITY columns

This section describes adding, dropping, and modifying IDENTITY columns
using alter table. For a general discussion of IDENTITY columns, see“Using
IDENTITY columns’ on page 247.

Adding IDENTITY columns

You can add IDENTITY columns only with adefault value of NOT NULL.
You cannot specify adefault clause for anew IDENTITY column.

To add an IDENTITY column to atable, specify theidentity keyword in the
alter table statement:

alter table table_name add column_name
numeric(precision ,0) identity not null

The following example adds an IDENTITY column, record_id, to the stores
table:

alter table stores
add record_id nuneric(5,0) identity not null

When you add an IDENTITY column to atable, Adaptive Server assigns a
unique sequential value, beginning with the value 1, to each row. If the table
contains alarge number of rows, this process can be time consuming. If the
number of rows exceeds the maximum value allowed for the column (in this
case, 10° - 1, or 99,999), the alter table statement fails.
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Dropping IDENTITY columns

You can drop IDENTITY columnsjust like any other column. For example, to
drop the IDENTITY column created in the previous section:

alter table stores
drop record_id

However, the following restrictions apply to dropping an identity column:
» |If sp_dboption “identity in nonunique index” is turned on in the database.

You must first drop all indexes, then drop the IDENTITY column, and
then re-create the indexes.

If the IDENTITY column is hidden, you must first identify it using the
syb_identity keyword. See “Referring to IDENTITY columns with
syb_identity” on page 250.

* Todropan IDENTITY column from atable that has set identity_insert
turned on, first issue sp_helpdb to determineif set identity_insert isturned
on.

You must turn off the set identity_insert option by issuing:
set identity_insert table_nane off

Drop the IDENTITY column, then add the new IDENTITY column, and turn
on the set identity_insert option by entering:

set identity_insert table_nane on

Modifying IDENTITY columns
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You can modify the size of an IDENTITY column to increaseitsrange. This
might be necessary if either your current range istoo small, or the range was
used up because of a server shutdown.

For example, you can increase the range of record_id by entering:

alter table stores
nmodi fy record_id nuneric(9,0)

You can decrease the range by specifying a smaller precision for the target
datatype. Notethat if theIDENTITY vaueinthetableistoo largefor therange
of thetarget IDENTITY column, an arithmetic conversion israised and alter
table aborts the statement.
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Data copying

You cannot add anon-null IDENTITY column to apartitioned table using alter
table commands that require a data copy. Data copy is donein parallel for
partitioned tables, and cannot guarantee unique IDENTITY values.

Adaptive Server performsadatacopy only if it must temporarily copy data out
of atable before it changes the table’'s schema. If the table has any indexes,
Adaptive Server rebuilds the indexes when the data copy finishes.

Note If alter table isperforming adatacopy, the database that containsthetable
must have select into/bulkcopy/plisort turned on. See the Reference Manual for
information about this option.

Adaptive Server performs a data copy when:
¢ Youdrop acolumn.
e You modify any of these properties of a column:

e Thedatatype (except when you increase the length of varchar,
varbinary, or NULL char or NULL binary columns.

e From NULL to NOT NULL, or vice-versa.

«  Decrease length. If you decrease a column’s length, you may not
know beforehand if all the datawill fit in the reduced column length.
For example, if you decrease au_Iname to avarchar(30), it may
contain a name that requires avarchar(35). When you decrease a
column’s data length, Adaptive Server first performs a data copy to
ensure that the change in the column length is successful.

e Youincrease the length of anumber column (for example, from tinyint to
int). Adaptive Server performs data copying in case one row hasa NOT
NULL valuefor this column.

*  YouaddaNOT NULL column.
alter table does not perform a data copy when:

¢ You change the length of either avarchar or avarbinary column.
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e You change the user-defined datatype ID but the physical datatype does
not change. For example, if your site has two datatypes mychar1 and
mychar2 that have different user-defined datatypes but the same physical
datatype, data copy does not happen if you change mycharl to mychar2.

e You change the NULL default value of avariable length column from
NOT NULL to NULL.

To identify if alter table performs a data copy:

1  Set showplan on to report whether Adaptive Server will perform adata
copy.

2 Set noexec on to ensure that no work will be performed.

3 Perform the alter table command if no data copy isrequired, only catalog
updates are performed to reflect the changes made by the alter table
command.

Changing exp_row_size
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If you perform a data copy, you can also change the exp_row_size, which
allows you to specify how much space to allow per row. You can change the
exp_row_size only if the modified table schema contains variable length
columns, and only to within the range specified by the maxlen and minlen
valuesin sysindexes for the modified table schema.

If the column has fixed-length columns, you can change the exp_row_size to
only O or 1. If you drop all the variable-length columns from atable, you must
specify an exp_row_size of 0 or 1. Also, if you do not supply an exp_row_size
with the alter table command, the old exp_row_size is used. Adaptive Server
raises an error if the table contains only fixed-length columns and the old
exp_row_size is not compatible with the modified schema.

You cannot use the exp_row_size clause with any of the other alter table
subclauses (for example, defining a constraint, changing the locking scheme,
and so on). You can also use sp_chgattribute to change the exp_row_size. For
more information about changing the exp_row_size for both alter table and
sp_chgattribute, see the Reference Manual.
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Modifying locking schemes and table schema

If alter table performs a data copy, you can also include a command to change
the locking scheme of atable. For example, to modify the au_Iname column of
the authors table and change the locking scheme of the table from allpages
locking to datarows locking:

alter table authors
nmodi fy au_Il name var char (10)
| ock dat ar ows

However, you cannot use alter table to change table schema and the locking
scheme of atablethat hasaclustered index. If atable hasaclustered index you
can:

1 Drop theindex.

2 Maodify the table schema and change the locking scheme in the same
statement (if the change in the table schema also includes a data copy).

3 Rebuild the clustered index.

Alternately, you can issue an alter table command to change the locking
scheme, then issue another alter table command to change the table’s schema.

Altering columns with user defined datatypes

You can use alter table to add, drop, or modify columns that use user-defined
datatypes.

Adding a column with user-defined datatypes

Use the same syntax to add a column with a user-defined datatype as with a
system-defined datatype. For example, to add a column to the authors table of
pubs2 using the usertype datatype:

alter table titles
add newcol utm usertype not null

The NULL or NOT NULL default you specify takes precedence over the
default specified by the user-defined datatype. That is, if you add a column and
specify NOT NULL as the default, the new column has a default of NOT
NULL evenif the user-defined datatype specifiesNULL. If you do not specify
NULL or NOT NULL, the default specified by the user-defined datatype is
used.
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You must supply adefault clause when you add columnsthat are not null, unless
the user-defined datatype already has a default bound to it.

If the user-defined datatype specifiesIDENTITY column properties (precision
and scale), the column isadded asan IDENTITY column.

Dropping a column with user-defined datatypes

Drop a column with a user-defined datatype the same as you drop a column
with a system-defined datatype.

Modifying a column with user-defined datatypes

The syntax to modify a column to include user-defined datatypesis the same
as modifying a column to include system-defined datatypes. For example, to
modify the au_Iname of the authors table to use the user-defined newtype
datatype:

alter table authors
nodi fy au_l name newtype(60) not null

If you do not specify either NULL or NOT NULL as the default, columns use
the default specified by the user-defined datatype.

Modifying the table does not affect any current rules or defaults bound to the
column. However, if you specify new rulesor defaults, any old rulesor defaults
bound to the user-defined datatype are dropped. If there are no previous rules
or defaults bound to the column, any user-defined rules and defaults are
applied.

You cannot modify an existing columntoan IDENTITY column. You can only
modify an existing IDENTITY column with user-defined datatypes that have
IDENTITY column properties (precision and scal€).

Errors and warnings from alter table
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Most errors you encounter when running alter table inform you of schema
constructsthat prevent the requested command (for example, if you try to drop
acolumnthat is part of anindex). You must fix the errors or warningsthat refer
to schema objects that depend on the affected column before you reissue the
command. To report error conditions:

1 Set showplan on.
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2  Set noexec on.
3 Perform the alter table command.

After you have changed the command to address any reported errors, set
showplan and noexec to off so that Adaptive Server actually performsthework.

alter table detects and reports certain errors when actually running the
command (for example, if you are dropping a column, the presence of a
referential constraint). All runtime data-dependent errors (for example, errors
of numeric overflow, character truncation, and so on) can be identified only
when the statement is executed. You must change the command to fit the data
available, or fix the datavalue(s) to work with the required target datatypesthe
statement specifies. To identify these errors, you will have to run the command
with noexec turned off.

Errors and warnings generated by alter table modify

Certain errors are generated only by the alter table modify command. Although
alter table modify isused to convert columnsto compatible datatypes, alter table
may issue errorsif the columns you are converting have certain restrictions.

Note Make sure you understand the implications of modifying a datatype
before you issue the command. Generally, use alter table modify only to
implicitly convert between convertible datatypes. Thisensuresthat any hidden
conversions required during processing of insert and update statements do not
fail because of datatype incompatibility.

For example, if you add a second_advance column to the titles table with a
datatype of int, and create a clustered index on second_advance, you cannot
then modify this column to a char datatype. Thiswould cause the int values to
be converted from integers (1, 2, 3) tostrings (‘1', ‘2', *3'). When theindex is
rebuilt with sorted data, the data values are expected to bein sorted order. But
in this example, the datatype has changed from int to char and is no longer in
sorted order for the char datatype’s ordering sequence. So, the alter table
command fails during the index rebuild phase.

Be very cautious when choosing anew datatype for columns that are part of
index key columns of clustered indexes. alter table modify must specify atarget
datatype that will not violate the ordering sequence of the modified data values
after its data copy phase.
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alter table modify also issues awarning message if you modify the datatype to
an incompatible datatype in a column that contains a constraint. For example,
if you try to modify from datatype char to datatypeint, and the column includes
aconstraint, alter table modify issues this warning:

Warning: a rule or constraint is defined on colum
‘new_col’ being nodified. Verify the validity of rules
and constraints after this ALTER TABLE operati on.

Thiswarning indicates that there might be some datatype inconsistency in the
value that the constraint expects and the modified datatype of the column
new_col:

Warni ng: colum ‘new col’ is referenced by one or nore
rules or constraints. Verify the validity of the
rul es/constraints after this ALTER TABLE operati on.

If you attempt to insert data that is a datatype char into thistable, it fails with
this message:
Msg 257, Level 16, State 1: Line 1: Inplicit conversion

fromdatatype ‘CHAR to ‘INT’" is not allowed. Use the
CONVERT function to run this query.

The check constraint was defined to expect the column to be adatatype int, but
the data being inserted is a datatype char.

Furthermore, you cannot insert the data as type int because column now uses a
datatype of char. Theinsert returns this message:

Msg 257, Level 16, State 1: Line 1: Inplicit conversion
fromdatatype ‘INT" to ‘CHAR is not allowed. Use the
CONVERT function to run this query.

Themodify operationisvery flexible, but must be used with caution. Ingeneral,
modifying to an implicitly convertible datatype works without errors.
Modifying to an explicitly convertible datatype may lead to inconsistenciesin
the tables schema. Use sp_depends to identify all column-level dependencies
before modifying a column’s datatype.

Scripts generated by if exists()...alter table
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Scripts that include constructs like the following may produce errorsif the
table described in the script does not include the specified column:

if exists (select 1 from syscolumms
where id = object_id("some_table")
and name = "some_col um")
begin
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alter table sonme_table drop sone_col um
end

In this example, some_column must exist in some_table for the batch to
succeed.

If some_column existsin some_table, thefirst timeyou run the batch, alter table
drops the column. On subsequent executions, the batch will not compile.

Adaptive Server raises these errors while preprocessing this batch, which are
similar to those that are raised when anormal select triesto access a
nonexistent column. These errors are raised when you modify atable's schema
using clauses that require a data copy. If you add a null column, and use the
above construct, Adaptive Server does not raise these errors.

To avoid such errors when you modify atable’s schema, include alter table in
an execute immediate command:

if exists (select 1 from syscol ums
where id = object_id("some_table")
and nane = "sone_col um")
begin
exec ("alter table some_table drop
sone_col um")
end

Because the execute immediate statement is run only if the if exists() function
succeeds, Adaptive Server does not raise any errors when it compiles this
script.

You also need to use the execute immediate construct for other uses of alter
table, for example, to change thelocking scheme, and for any other caseswhen
the command does not require data copy.

Renaming tables and other objects

To rename tables and other database objects—columns, constraints, datatypes,
views, indexes, rules, defaults, procedures, and triggers—use sp_rename.

You must own an object to rename it. You cannot change the name of system
objects or system datatypes. The Database Owner can change the name of any
user’s objects. Also, the object whose name you are changing must bein the
current database.

To rename the database, use sp_renamedb. See sp_renamedb in the Reference
Manual.
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The syntax of sp_rename is:
sp_rename objname, newname

For example, to change the name of friends_etc to infotable:
sp_renane friends_etc, infotable

To rename a column, use:
sp_rename "table.column”, newcolumnname

You must leave off the table name prefix from the new column name, or the
new name will not be accepted.

To change the name of an index, use:
sp_rename "table.index", newindexname
Do not include the table name in the new name.
To change the name of the user datatypetid to t_id, use:

exec sp_renane tid, "t_id"

Renaming dependent objects

When you rename objects, you must also change the text of any dependent
procedure, trigger, or view to reflect the new object name. The original object
name continues to appear in query results until you change the name of, and
compile the procedure, trigger, or view. The safest course isto change the
definitions of any dependent objects when you execute sp_rename. You can
get alist of dependent objects using sp_depends.

You can use the defncopy utility program to copy the definitions of procedures,
triggers, rules, defaults, and views into an operating system file. Edit thisfile
to correct the object names, then use defncopy to copy the definition back into
Adaptive Server. For more information on defncopy, refer to The Utility Guide.

Dropping tables

Use drop table to remove atable from a database.

drop table [[database.]owner.] table_name
[, [[database.]lowner.] table_namel]...
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This command removes the specified tables from the database, together with
their contents and all indexes and privileges associated with them. Rules or
defaults bound to the table are no longer bound, but are otherwise not affected.

You must be the owner of atablein order to drop it. However, no one can drop
atablewhileit isbeing read or written to by auser or afront-end program. You
cannot use drop table on any system tables, either in the master database or in
auser database.

You can drop atable in another database as long as you are the table owner.

If you delete all the rowsin atable or use truncate table on it, the table exists
until you drop it.

drop table and truncate table permission cannot be transferred to other users.

Assigning permissions to users

The grant and revoke commands control the Adaptive Server command and
object protection system. You can give various kinds of permissionsto users,
groups, and roles with the grant command and rescind them with the revoke
command including:

e Creating databases

e Creating objectsin a database

e Accessing tables, views, and columns
«  Executing stored procedures

Some commands can be used at any time by any user, with no permissions
required. Others can be used only by users of certain status (for example, a
System Administrator) and cannot be transferred.

The ability to assign permissions for commands that can be granted and
revoked is determined by each user’s status (as System Administrator,
Database Owner, or database object owner) and by whether a particular user
has been granted a permission with the option to grant that permission to other
USers.
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Database owners do not automatically receive permissions on objects that are
owned by other users. But a Database Owner or System Administrator can
acquire any permission by using the setuser command to temporarily assume
the identity of the object owner, and then writing the appropriate grant or
revoke statement.

You can assign two kinds of permissions with grant and revoke: object access
per missions and object creation permissions.

Object access permissions regulate the use of certain commands that access
certain database objects. For example, you must be granted permission to use
the select command on the authors table. Object access permissionsare granted
and revoked by object owners.

To grant Mary and Joe the object access permission to insert into and delete
from the titles table:

grant insert, delete
on titles
to mary, joe

Object creation permissions regul ate the use of commands that create objects.
These permissions can be granted only by a System Administrator or Database
Owner.

For example, to revoke from Mary permission to create tables and rulesin the
current database:

revoke create table, create rule
frommary

For complete information about using grant and revoke, see the System
Administration Guide.

A System Security Officer can also use roles to simplify the task of granting
and revoking access permissions.

For example, instead of having object owners grant privileges on each object
individually to each employee, the System Security Officer can create roles,
request object owners to grant privileges to each role, and grant these user-
defined rolesto individual employees, based on the functions they performin
the organization. The System Security Officer can also revoke user-defined
roles granted to the employee.

For complete information about user-defined roles, see the System
Administration Guide.
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Getting information about databases and tables

Adaptive Server includes several procedures and functions you can use to get
information about databases, tables, and other database objects. This section
describes some of them. For complete information, see the Reference Manual.

Getting help on databases

sp_helpdb can report information about a specified database or about al
Adaptive Server databases. It reports the name, size, and usage of each
fragment you have assigned to the database.

sp_helpdb [dbname]
For example, to display areport on pubs2:
sp_hel pdb pubs2

nane db_si ze owner dbid created st at us
pubs2 2 MB sa 4 Jun 18 1997 no options
set

pubsdev 2 MB data + | og

(1 row affected)
sp_databases lists al the databases on a server. For example:

sp_dat abases

dat abase_nane dat abase_size renmarks
mast er 5120 NULL
nodel 2048 NULL
pubs2 2048 NULL
pubs3 2048 NULL
sybsecurity 5120 NULL
sybsyst enprocs 30720 NULL
t empdb 2048 NULL

(7 rows affected, return status = 0)

To find out who owns a database, use sp_helpuser:
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sp_hel puser dbo
User s_nane ID in_db G oup_nane Logi n_nane

dbo 1 public sa

(return status = 0)
Use db_id() and db_name() to identify the current database. For example:
sel ect db_nane(), db_id()

Getting help on database objects

Adaptive Server provides system procedures, catalog stored procedures, and
built-in functions that return helpful information about database objects such
as tables, columns, and constraints.

Using sp_help on database objects

Use sp_help to display information about a specified database object (that is,
any object listed in sysobjects), a specified datatype (listed in systypes), or al
objects and datatypesin the current database.

sp_help [objname]

Here is the output for the publishers table:

publ i sher dbo user table

(1 row affected)

Dat a_| ocat ed_on_segmnent When_cr eat ed

def aul t Jul 7 1997 1:43PM
Col utm_nane Type Lengt h Prec Scale

pub_id char 4 NULL  NULL

pub_nane var char 40 NULL  NULL

city var char 20 NULL  NULL

state char 2 NULL  NULL
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Nul | s Def aul t _nane Rul e_nane Identity
0 NULL pub_idrule 0
1 NULL NULL 0
1 NULL NULL 0
1 NULL NUL L 0
i ndex_nane i ndex_descri ption i ndex_keys

i ndex_max_r ows_per _page

pubi nd clustered, unique pub_id 0
| ocat ed on default

(1 row affected)

keytype object rel ated_object related_keys
primary publishers -- none -- pub_id, *, *, *, * *
foreign titles publi shers pub_id, *, *, * * *

(1 row affected)

bj ect is not partitioned.

(return status = 0)

If you execute sp_help without supplying an object name, the resulting report
shows each object in sysobjects, along with its name, owner, and object type.
Also shown is each user-defined datatype in systypes and its name, storage
type, length, whether null values are allowed, and any defaults or rules bound
toit. Thereport also notesif any primary or foreign key columns have been
defined for atable or view.

sp_help listsany indexes on atable, including those created by defining unique
or primary key constraints. However, it does not describe any information
about the integrity constraints defined for atable. Use sp_helpconstraint to
display information about any integrity constraints.

Using sp_helpconstraint to find a table’s constraint information

sp_helpconstraint reportsinformation about the declarative referential integrity
constraints specified for atable, including the constraint name and definition
of the default, unique or primary key constraint, referential, or check
constraint. sp_helpconstraint also reports the number of references associated
with the specified tables.
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Its syntax is;
sp_helpconstraint [objname] [, detail]

objname is the name of the table being queried. If you do not include atable
name, sp_helpconstraint displaysthe number of referencesassociated with each
tablein the current database. With atable name, sp_helpconstraint reports the
name, definition, and number of integrity constraints associated with the table.
The detail option also returns information about the constraint’s user or error

messages.

For example, suppose you run sp_helpconstraint on the store_employees table
in pubs3.

store_enpl _stor_i 272004000 store_enpl oyees FOREI GN
KEY

(stor_id) REFERENCES
stores(stor_id)
store_enpl _ngr _id_288004057 store_enpl oyees FOREI GN
KEY

(ngr_id) SELF REFERENCES

store_enpl oyees(enp_i d)
store_enpl 2560039432 UNI QUE | NDEX( enp_id)

NONCLUSTERED, FORElI GN REFERENCE

(3 rows affected)

Total Nunber of Referential Constraints: 2
Details:

-- Nunmber of references nade by this table: 2
-- Nunber of references to this table: 1

-- Nunber of self references to this table: 1

Formul a for Cal cul ation:

Total Nunber of Referential Constraints

= Nunber of references nmade by this table

+ Nunber of references nade to this table

- Nunber of self references within this table

To find the largest number of referential constraints associated with any table
in the current database, run sp_helpconstraint without specifying atable name,
for example:

sp_hel pconstrai nt

id nane
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Num referential _constraints

80003316 titles
16003088 aut hors
176003658 st ores
256003943 sal esdet ai
208003772 sal es
336004228 titl eaut hor
896006223 st ore_enpl oyees
48003202 publishers
128003487 roysched
400004456 di scounts
448004627 au_pi X
496004798 bl ur bs

P RPEFPFRPEPNNMNNOOW®WNS

(11 rows affected)

Inthisreport, thetitles table has the largest number of referential constraintsin
the pubs3 database.

Finding out how much space a table uses

Use sp_spaceused to find out how much space a table uses:
sp_spaceused [objname]

sp_spaceused computes and displays the number of rows and data pages used
by atable or a clustered or nonclustered index.

To display areport on the space used by thetitles table:

sp_spaceused titles
nane r ows reserved data index_size unused

titles 18 48 KB 6 KB 4 KB 38 KB

(0 rows affected)

If you do not include an object name, sp_spaceused displays a summary of
space used by all database objects.

Listing tables, columns, and datatypes

Catalog stored procedures retrieve information from the system tablesin
tabular form. You can supply wildcard characters for some parameters.

sp_tables lists all user tablesin a database when used in the following format:
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sp_tables @table_type = "TABLE™

sp_columns returns the datatype of any or all columnsin one or more tablesin
adatabase. You can use wildcard charactersto get information about more than

one table or column.

For example, the following command returns information about all columns
that includesthe string “id” in all the tables with “sales” in their name:

sp_colums "%sal es%, null, null,

tabl e_qualifier table_owner
t abl e_nane col um_nane
data_type type_nane precision
scale radix nullable
remar ks

ss_data_type colid

pubs2 dbo
sal es stor_id
1 char 4 4
NULL
47 1
pubs2 dbo
sal esdet ai | stor_id
1 char 4 4
NULL
4 1
pubs dbo
sal esdet ai | title_id
12 var char 6 6
NULL
39 3

(3 rows affected, return status = 0)

"% do

| ength

NULL NULL 0

NULL NULL 0

NULL NULL O
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Finding an object name and ID

Useobject_id() and object_name() toidentify the ID and name of an object. For
example:

sel ect object _id("titles")

208003772

Object names and IDs are stored in the sysobjects system table.
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CHAPTER 9

Introduction

Transact-SQL User’s Guide

Adding, Changing, and Deleting
Data

After you create a database, tables, and indexes, you can put datainto the
tablesand work with it—adding, changing, and del eting dataas necessary.

This chapter covers the following topics:

Topic Page
Introduction 313
Datatype entry rules 316
Adding new data 324
Changing existing data 337
Changing text and image data 342
Deleting data 343
Deleting all rows from atable 346

The commands you use to add, change, or delete data are called data
modification statements. These commands are:

insert — adds new rowsto atable.
update — changes existing rowsin atable.

writetext — adds or changes text and image data without writing
lengthy changes in the system’s transaction log.

delete — removes specific rows from atable.

truncate table — removes al rows from atable.

For information about these commands, see the Reference Manual.

You can also add datato atable by transferring it from afile using the bulk
copy utility program bep. Seethe Utility Guidefor your platform for more
information.
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Permissions

You can use insert, update, or delete to modify datain one table per statement.
A Transact-SQL enhancement to these commands is that you can base
modifications on datain other tables, and even other databases.

The data modification commands also work on views, with some restrictions.
See Chapter 10, “Views: Limiting Access to Data.”

Data modification commands are not necessarily available to everyone. The
Database Owner and the owners of database objects can use the grant and
revoke commands to specify the users who have data modification functions.

Permissions or privileges can be granted to individual users, groups, or the
public for any combination of the data modification commands. Permissions
are discussed in the System Administration Guide.

Referential integrity

314

insert, update, delete, writetext, and truncate table allow you to change data
without changing related data in other tables, however, disparities may
develop.

For example, if you change the au_id entry for Sylvia Panteley in the authors
table, you must also change it in thetitleauthor table and in any other table in
the database that has a column containing that value. If you do not, you cannot
find information such as the names of Ms. Panteley’s books, because you
cannot make joins on her au_id column.

K eeping data modifications consistent throughout all tablesin a database is
called referential integrity. One way to manage it isto define referential
integrity constraints for the table. Another way isto create special procedures
called triggers that take effect when you give insert, update, and delete
commands for particular tables or columns (the truncate table command is not
caught by triggers or referential integrity constraints). See Chapter 17,
“Triggers. Enforcing Referential Integrity”; and Chapter 8, “Creating
Databases and Tables.”

To delete data from referential integrity tables, change the referenced tables
first and then the referencing table.
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Transactions

A copy of theold and new state of each row affected by each datamodification
statement is written to the transaction log. This means that if you begin a
transaction by issuing the begin transaction command, realize you have made a
mistake, and roll the transaction back, the database is restored to its previous
condition.

Note You cannot roll back changes made on aremote Adaptive Server by
means of aremote procedure call (RPC).

An exception iswritetext, when the select/into bulkcopy database option isset to
false.

The default mode of operation for writetext does not log the transactions. This
avoidsfilling up the transaction log with the extremely long blocks of datathat
text and image fields may contain. The with log option to the writetext command
must be used to log changes made with this command.

A more complete discussion of transactions appears in Chapter 19,
“Transactions; Maintaining Data Consistency and Recovery.”

Using the sample databases

If you follow the examplesin this chapter, Sybase suggests that you start with
aclean copy of the pubs2 or pubs3 database and return it to that state when you
are finished. See a System Administrator for help in getting a clean copy of
either of these databases.

You can prevent any changes you make from becoming permanent by
enclosing al the statements you enter inside a transaction, and then aborting
the transaction when you are finished with this chapter. For example, start the
transaction by typing:

begin tran nodify_pubs2

Thistransaction is named modify_pubs2. You can cancel the transaction at any
time and return the database to the condition it was in before you began the
transaction by typing:

rol I back tran nodi fy_pubs2
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Datatype entry rules

Several of the Adaptive Server-supplied datatypes have special rules for
entering and searching for data. For more information on datatypes, see
Chapter 8, “ Creating Databases and Tables.”

char, nchar, unichar, univarchar, varchar, nvarchar, and text

All character, text, date and time data must be enclosed in single or double
guotes when you enter it asaliteral. Use single quotes if the quoted_identifier
option of the set command is set on. If you use double quotes, Adaptive Server
treats the text as an identifier.

Character literals may be any length, whatever the logical page size of the
database. If the literal iswider than 16 kilobytes (16384 bytes), Adaptive
Server treatsit astext data, which has restrictive rules regarding implicit and
explicit conversion to other datatypes. See the Reference Manual for a
discussion of the different behavior of character and text datatypes.

When you insert character datainto a char, nchar, unichar, univarchar, varchar,
or nvarchar column whose specified length is less than the length of the data,
the entry istruncated. Set the string_rtruncation option on to receive awarning
message when this occurs.

Note Thistruncation rule appliesto all character data, whether it residesin a
column, avariable, or aliteral string.

There are two ways to specify literal quotes within a character entry:

*  Usetwo quotes. For example, if you begin a character entry with asingle
guote and you want to include a single quote as part of the entry, use two
single quotes: 'l don't "understand.” For double quotes. “He said, ““It's
not really confusing.”””

*  Enclose the quoted material in the opposite kind of quotation mark. In
other words, surround an entry containing a double quote with single
guotes, or vice versa. For example: 'George said, “ There must be a better
way.” '’

To enter a character string that is longer than the width of your screen, enter a

backdash (\) before going to the next line.
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Usethelike keyword and wildcard characters described in Chapter 2, “ Queries:
Selecting Datafrom a Table,” to search for character, text, and datetime data.

See the Reference Manual for details on inserting text data and information
about trailing blanks in character data.

date and time data types
Adaptive Server alows datatypes datetime, smalldatetime, date and time.

Display and entry formatsfor datetime data provide awide range of date output
formats, and recognize a variety of input formats. The display and entry
formats are controlled separately. The default display format provides output
that lookslike “Apr 15 1997 10:23PM”. The convert command provides
options to display seconds and milliseconds and to display the date with other
date-part ordering. See Chapter 11, “Using the Built-In Functionsin Queries,”
for more information on displaying date val ues.

Adaptive Server recognizesawide variety of dataentry formatsfor dates. Case
is always ignored, and spaces can occur anywhere between date parts. When
you enter datetime and smalldatetime values, always enclose them in single or
double quotes. Use single quotesif the quoted_identifier option ison; if you use
double quotes, Adaptive Server treats the entry as an identifier.

Adaptive Server recognizes the two date and time portions of the data
separately, so the time can precede or follow the date. Either portion can be
omitted, in which case Adaptive Server uses the default. The default date and
timeis January 1, 1900, 12:00:00:000AM.

For datetime, the earliest date you can useis January 1, 1753; the latest is
December 31, 9999. For smalldatetime, the earliest date you can useis January
1, 1900; the latest is June 6, 2079. Dates earlier or later than these dates must
be entered, stored, and manipulated as char, or unichar; or varchar or univarchar
values. Adaptive Server rejectsall valuesit cannot recognize as dates between
those ranges.

For date, the earliest date you can use is Januarry 1, 0001 through December
31, 9999. Dates earlier or later than these dates must be entered, stored, and
manipulated as char, or unichar; or varchar or univarchar values. Adaptive
Server rejects all valuesit cannot recognize as dates between those ranges.

For time, the earliest timeis 12:00AM through 11:59:59:999.
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Entering times

Entering dates

Date formats
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The order of time componentsis significant for the time portion of the data.
First, enter the hours; then minutes; then seconds; then milliseconds; then AM
(or am) or PM (pm). 12AM is midnight; 12PM is noon. To be recognized as
time, avalue must contain either a colon or an AM or PM signifier.
smalldatetime isaccurate only to the minute. time is accurate to the millesecond.

Milliseconds can be preceded by either acolon or aperiod. If preceded by a
colon, the number means thousandths of a second. If preceded by a period, a
single digit means tenths of a second, two digits mean hundredths of a second,
and three digits mean thousandths of a second.

For example, “12:30:20:1" means 20 and one-thousandth of a second past
12:30; “12:30:20.1" means 20 and one-tenth of a second past 12:30.

Among the acceptable formats for time data are:

14: 30

14: 30[ : 20: 999]
14: 30[: 20. 9]
4am

4 PM

[ 0] 4[ : 30: 20: 500] AM

The set dateformat command specifies the order of the date parts (month, day,
and year) when dates are entered as strings of numbers with separators. set
language can also affect the format for dates, depending on the default date
format for the language you specify. The default language is us_english, and
the default date format is mdy. See the set command in the Reference Manual
for more information.

Note dateformat affects only the dates entered as numbers with separators,
such as “4/15/90" or “20.05.88". It does not affect dates where the month is
provided in alphabetic format, such as*April 15, 1990" or where there are no
separators, such as “19890415".

Adaptive Server recognizes three basic date formats, as described below. Each
format must be enclosed in quotes and can be preceded or followed by atime
specification, as described under “Entering times’ on page 318.
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e Themonthis entered in alphabetic format.
e Valid formats for specifying the date alphabetically are:

Apr[il] [15][,] 1997
Apr[il] 15[,] [19]97
Apr[il] 1997 [15]

[15] Apr[il][,] 1997

15 Apr[il][,] [19]97
15 [19]97 apr[il]
[15] 1997 apr[il]
1997 APR[IL] [15]
1997 [15] APR[IL]

*  Month can be athree-character abbreviation, or the full month name,
as given in the specification for the current language.

e Commas are optional.
e Caseisignored.

e If you specify only the last two digits of the year, values of less than
50 areinterpreted as “ 20yy”, and values of 50 or more are interpreted
as“19yy".

e Typethe century only when the day is omitted or when you need a
century other than the defaullt.

e If theday is missing, Adaptive Server defaultsto the first day of the
month.

e When you specify the month in alphabetic format, the dateformat
setting is ignored (see the set command in the Reference Manual).

e Themonthisenteredin numeric format, inastringwith adash (/), hyphen
(-), or period (.) separator.

e The month, day, and year must be specified.
e Thestrings must bein the form:
<num> <sep> <num> <sep> <num> [ <time spec> ]
or:

[ <time spec>] <num> <sep> <num> <sep> <num>
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Theinterpretation of the values of the date parts depends on the
dateformat setting. If the ordering does not match the setting, either
the values will not be interpreted as dates, because the values are out
of range, or the values will be misinterpreted. For example,
“12/10/08" could be interpreted as one of six different dates,
depending on the dateformat setting. See the set command in the
Reference Manual for more information.

To enter “April 15, 1997” in mdy dateformat, you can use these
formats:

[ 0] 4/ 15/ 19] 97
[ 0] 4- 15-[ 19] 97
[0] 4. 15. [ 19] 97

The other entry orders are shown below with */” as a separator; you
can also use hyphens or periods:

15/[0] 4/[19] 97 (dny)
1997/ [ 0] 4/ 15 (ynd)
1997/ 15/[ 0] 4 (ydm
[0]4/[19] 97/ 15 (nyd)
15/[19]97/[0] 4 (dym

* Thedateisgiven as an unseparated four-, six-, or eight-digit string, or as
an empty string, or only the time value, but no date value, is given.

320

The dateformat is aways ignored with this entry format.

If four digits are given, the string isinterpreted as the year, and the
month is set to January, the day to the first of the month. The century
cannot be omitted.

Six- or eight-digit strings are always interpreted as ymd; the month
and day must always be two digits. This format is recognized:
[19]960415.

Anempty string (“”) or missing date is interpreted as the base date,
January 1, 1900. For example, atime valuelike“4:33” without adate
isinterpreted as“ January 1, 1900, 4:33AM"".
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The set datefirst command specifiesthe day of the week (Sunday, Monday, and
so on) when weekday or dw is used with datename, and a corresponding
number when used with datepart. Changing thelanguage with set language can
also affect the format for dates, depending on the default first day of the week
value for the language. For the default language of us_english, the default
datefirst setting is Sunday=1, Monday=2, and so on; others produce
Monday=1, Tuesday=2, and so on. The default behavior can be changed on a
per-session basis with set datefirst. See the set command in the Reference
Manual for more information.

Searching for dates and times

You can use the like keyword and wildcard characters with datetime,
smalldatetime, date and time data as well as with char, unichar, nchar, varchar,
univarchar, nvarchar, and text. When you use like with date and time values,
Adaptive Server first converts the dates to the standard date/time format and
then convertsthem to varchar or univarchar. Sincethe standard display formats
for datetime and smalldatetime does not include seconds or milliseconds, you
cannot search for seconds or millisecondswith like and amatch pattern. Usethe
type conversion function, convert, to search for seconds and milliseconds.

Itisagood ideato use like when you search for datetime or smalldatetime
values, because datetime or smalldatetime entries may contain avariety of date
parts. For example, if you insert the value “9:20” into a column named
arrival_time, the following clause would not find it because Adaptive Server
converts the entry to “Jan 1, 1900 9:20AM”:

where arrival _time = "9:20"
However, this clause would find it:
where arrival _tine |ike "9%9:20%
This holds true when using date and time datatypes as well.

If you are using like, and the day of the month isless than 10, you must insert
two spaces between the month and day to match the varchar conversion of the
datetime value. Similarly, if the hour islessthan 10, the conversion placestwo
spaces between the year and the hour. The clause like May 2%, with one space
between “May” and “2”, will find all dates from May 20 through May 29, but
not May 2. You do not need to insert the extra space with other date
comparisons, only with like, since the datetime values are converted to varchar
only for the like comparison.
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binary, varbinary, and image

When you enter binary, varbinary, or image data as literal's, you must precede
the data by “0x”. For example, to enter “FF”, type “OxFF’. Do not, however,
enclose data beginning with “0x” with quotation marks.

Binary literals may be any length, whatever the logical page size of the
database. If the length of the literal is lessthan 16 kilobytes (16384 bytes),
Adaptive Server treats the literal asvarbinary data. If the length of theliteral is
greater than 16 kilobytes, Adaptive Server treats it asimage data. See the
Reference Manual for the different behaviors of binary datatypes and image
datatypes.

When you insert binary data into a column whose specified length islessthan
the length of the data, the entry is truncated without warning.

A length of 10 for abinary or varbinary column means 10 bytes, each storing 2
hexadecimal digits.

When you create adefault on abinary or varbinary column, precedeit with “0x”.

See the Reference Manual for information on trailing zeros in hexadecimal
values.

money and smallmoney
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Monetary values entered with the E notation are interpreted asfloat. This may
cause an entry to be rejected or to lose some of its precision when it is stored
asamoney or smallmoney value.

money and smallmoney values can be entered with or without a preceding
currency symbol such asthedollar sign ($), yen sign (¥) or pound sterling sign
(E). To enter a negative value, place the minus sign after the currency symbol.
Do not include commas in your entry.

You cannot enter money or smallmoney values with commas, athough the
default print format for money or smallmoney data places acomma after every
three digits. When money or smallmoney valuesare displayed, they are rounded
up to the nearest cent. All the arithmetic operations except modulo are
available with money.
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float, real, and double precision

You enter the approximate numeric types—float, real, and double precision—as
amantissa followed by an optional exponent. The mantissa can include a
positive or negative sign and adecimal point. The exponent, which begins after
the character “€” or “E”, can include a sign but not a decimal point.

To evaluate approximate numeric data, Adaptive Server multipliesthe
mantissaby 10 raised to the given exponent. Table 9-1 shows examples of float,
real, and double precision data:

Table 9-1: Evaluating numeric data

Data Entered Mantissa Exponent Value
10E2 10 2 10* 10°
15.3e1 15.3 1 15.3* 10t
265 2 5 2% 10°
2.2e-1 22 -1 2.2+ 101
+56E+2 56 2 56 * 10°

The column’s binary precision determines the maximum number of binary
digits allowed in the mantissa. For float columns, you can specify a precision
of up to 48 digits;, for real and double precision columns, the precision is
machine-dependent. |f a value exceeds the column’s binary precision,
Adaptive Server flagsthe entry as an error.

decimal and numeric

The exact numeric types—dec, decimal, and numeric—begin with an optional
positive or negative sign and can include adecimal point. The value of exact
numeric data depends on the column’s decimal precision and scale, which you
specify using this syntax:

datatype [(precision [, scale ])]

Adaptive Server treats each combination of precision and scale as a distinct
datatype. For example, numeric (10,0) and numeric (5,0) are two separate
datatypes. The precision and scale determine the range of values that can be
stored in adecimal or numeric column:

e Theprecision specifiesthe maximum number of decimal digitsthat can be
stored in the column. It includes all digits to the right and | eft of the
decimal point. You can specify a precision ranging from 1 to 38 digits or
use the default precision of 18 digits.
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e Thescale specifies the maximum number of digitsthat can be stored to the
right of the decimal point. The scale must be less than or equal to the
precision. You can specify ascale ranging from 0 to 38 digits or use the
default scale of 0 digits.

If avalue exceeds the column’s precision or scale, Adaptive Server flags the
entry as an error. Here are some examples of valid dec and numeric data:

Table 9-2: Valid precision and scale for numeric data

Data Entered Datatype Precision Scale Value
12.345 numeric(5,3) 5 3 12.345
-1234.567 dec(8,4) 8 4 -1234.567

The following entries result in errors because they exceed the column’s
precision or scale:

Table 9-3: Invalid precision and scale for numeric data

Data Entered Datatype Precision Scale
1234.567 numeric(3,3) 3 3
1234.567 decimal(6) 6 1

int, smallint, and tinyint

timestamp

You can insert numeric values into int, smallint, and tinyint columns with the E
notation, as described in the preceding section.

You cannot insert data into a timestamp column. You must either insert an
explicit null by typing “NULL” in the column or use an implicit null by
providing a column list that skips the timestamp column. Adaptive Server
updatesthetimestamp value after eachinsert or update. See* Inserting datainto
specific columns” on page 326 for more information.

Adding new data

324

You can use the insert command to add rows to the database in two ways; with
the values keyword or with a select statement:
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insert syntax

e Thevalues keyword specifies values for some or all of the columnsin a
new row. A simplified version of the syntax for the insert command using
the values keyword is:

insert table_name
values (constantl, constant2, ...)

e You can use aselect statement in an insert statement to pull values from
oneor moretables (up toalimit of 16 tables, including thetableintowhich
you areinserting). A simplified version of the syntax for the insert
command using a select statement is:

insert table_name
select column_list
from table_list
where search_conditions

Here isthe full syntax for the insert command:

insert [into] [database.[owner.]] {table_name |
view_name} [(column_list)]
{values (constant_expression
[, constant_expression]...) | select_statement}

Note When you add text or image values with insert, all the datais written to
the transaction log. You can use the writetext command to add these values
without logging the long chunks of data that may comprise text or image
values. See“Inserting datainto specific columns’ on page 326 and “ Changing
text and image data’ on page 342.

Adding new rows with values

Thisinsert statement adds anew row to the publishers table, giving avalue for
every column in the row:

insert into publishers
val ues ("1622", "Jardin, Inc.", "Canden", "NJ")

Notice that the data values are typed in the same order as the column namesin
the original create table statement, that is, first the ID number, then the name,
then the city, and, finally, the state. The values data is surrounded by
parentheses and all character datais enclosed in single or double quotes.
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Use a separate insert statement for each row you add.

Inserting data into specific columns
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You can add data to some columnsin arow by specifying only those columns
and their data. All other columns that are not included in the column list must
be defined to allow null values. The skipped columns can accept defaults. If
you skip a column that has a default bound to it, the default is used.

You may especially want to use thisform of the insert command to insert all of
the valuesin arow except the text or image values, and then use writetext to
insert the long data values so that these values are not stored in the transaction
log. You can also use this form of the command to skip over timestamp data.

Adding datain only two columns, for example, pub_id and pub_name, requires
acommand like this:

insert into publishers (pub_id, pub_name)
val ues ("1756", "The Health Center")

The order in which you list the column names must match the order in which
you list the values. The following example produces the same results as the
previous one;

i nsert publishers (pub_nane, pub_id)
val ues("The Health Center", "1756")

Either of the insert statements places “1756" in the identification number
column and “ The Health Center” in the publisher name column. Since the
pub_id column in publishers has a unique index, you cannot execute both of
these insert statements; the second attempt to insert a pub_id value of “1756”
produces an error message.

The following select statement shows the row that was added to publishers:

sel ect *

from publishers

where pub_name = "The Health Center"
pub_id pub_nane city state

1756 The Health Center NULL NULL

Adaptive Server enters null valuesin the city and state columns because no
value was given for these columnsin the insert statement, and the publisher
table allows null values in these columns.
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Restricting column data: rules

You can create arule and bind it to a column or user-defined datatype. Rules
govern the kind of data that can or cannot be added.

The pub_id column of the publishers table is an example. A rule called
pub_idrule, which specifies acceptable publisher identification numbers, is
bound to the column. The acceptable IDsare“1389", “0736", “0877", “1622",
and “1756" or any four-digit number beginning with “99". If you enter any
other number, you get an error message.

When you get this kind of error message, you may want to use sp_helptext to
look at the definition of therule: :

sp_hel ptext pub_idrule

create rule pub_idrule
as @ub_id in ("1389", "0736", "0877", "1622", "1756")
or @ub_id like "99[0-9][0-9]"

(1 row affected)

For more general information on a specific rule, use sp_help. Or use sp_help
with atable name as a parameter to find out if any of the columnshas arule.
See Chapter 13, “Defining Defaults and Rules for Data.”

Using the NULL character string

Only columnsfor which NULL was specified in the create table statement and
into which you have explicitly entered NULL (no quotes), or into which no
data has been entered, contain null values. Avoid entering the character string
“NULL" (with quotes) as data for a character column. It can only lead to
confusion. Use “N/A” or “none’ or asimilar valueinstead. When you want to
enter the value NULL explicitly, do not use single or double quotes.

To explicitly insert NULL into a column:

values({expression | null}
[, {expression | null}]...)
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The following example shows two equivalent insert statements. In the first
statement, the user explicitly insertsaNULL into column t1. In the second,
Adaptive Server providesaNULL value for t1because the user has not
specified an explicit column value:

create table test

(t1 char(10) null, t2 char(10) not null)
i nsert test

values (null, "stuff")

insert test (t2)

val ues ("stuff")

NULL is not an empty string

The empty string (“ "or * ') isalways stored as a single space in variables and
column data. This concatenation statement is equivalent to “abc def”, not
“abcdef”:

"abc” + "" + "def”

The empty string is never evaluated as NULL.

Inserting NULLs into columns that do not allow them

Toinsert datawith select from atable that has null valuesin somefieldsinto a
table that does not allow null values, you must provide a substitute value for
any NULL entriesin the original table. For example, to insert datainto an
advances tablethat does not allow null values, this example substitutes“0” for
the NULL fields:

i nsert advances
sel ect pub_id, isnull(advance, 0) fromtitles

Without the isnull function, this command inserts all the rows with non-null
values into advances and produces error messages for all the rows where the
advance column intitles contains NULL.

If you cannot make this kind of substitution for your data, you cannot insert
data containing null valuesinto columns with aNOT NULL specification.

Adding rows without values in all columns

When you specify values for only some of the columnsin arow, one of four
things can happen to the columns with no values:
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e If adefault value exists for the column or user-defined datatype of the
column it is entered. See Chapter 13, “Defining Defaults and Rules for
Data,” or create default in the Reference Manual for details.

e If NULL was specified for the column when the table was created and no
default value exists for the column or datatype, NULL isentered. Seedso
create table in the Reference Manual.

e If thecolumn hasthe IDENTITY property, aunique, sequential valueis
entered.

e If NULL was not specified for the column when the table was created and
no default exists, Adaptive Server rejects the row and displays an error

message.
Table 9-4 shows what you would see under these circumstances:

Table 9-4: Columns with no values

Default Exists

for Column or Column Defined Column Defined Column Is
Datatype NOT NULL to Allow NULL IDENTITY
Yes The default The default Next sequential value
No Error message NULL Next sequential value

You can use sp_help to get areport on a specified table or default or on any
other object listed in the system table sysobjects. To see the definition of a
default, use sp_helptext.

Changing a column’s value to NULL

To set acolumn value to NULL, use the update statement:

set column_name = {expression | null}
[, column_name = {expression | null}]...

For example, to find all rows in which thetitle_id is TC3218 and replace the
advance with NULL:

update titles
set advance = null
where title_id = "TC3218"

Transact-SQL User’'s Guide 329



Adding new data

Adaptive Server-generated values for IDENTITY columns

When you insert arow into atable with an IDENTITY column, Adaptive
Server automatically generates the column value. Do not include the name of
the IDENTITY column in the column list or its value in the values list.

Thisinsert statement adds a new row to the sales_daily table. Notice that the
column list does not include the IDENTITY column, row_id:

insert sales daily (stor_id)
val ues ("7896")

Thefollowing statement showsthe row that was added to sales_daily. Adaptive
Server automatically generated the next sequential value, 2, for row_id:

select * fromsales_daily
where stor_id = "7896"
sale_id stor_id

(1 row af fected)

Explicitly inserting data into an IDENTITY column

At times, you may want to insert a specific valueinto an IDENTITY column,
rather than accept a server-generated value. For example, you may want the
first row inserted into thetableto have an IDENTITY value of 101, rather than
1. Or you may need to reinsert arow that was deleted by mistake.

The table owner can explicitly insert avalueinto an IDENTITY column. The
Database Owner and System Administrator can explicitly insert avalueinto an
IDENTITY column if they have been granted explicit permission by the table
owner or if they are acting as the table owner through the setuser command.

Before inserting the data, set theidentity_insert option on for thetable. You can
set identity_insert on for only onetable at atimein adatabase within a session.

This example specifies a“seed” value of 101 for the IDENTITY column:

set identity_insert sales _daily on
insert sales daily (syb_identity, stor_id)
val ues (101, "1349")
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Theinsert statement lists each column, including the IDENTITY column, for
which avalue is specified. When the identity_insert option is set to on, each
insert statement for the table must specify an explicit column list. The values
list must specify an IDENTITY column value, since IDENTITY columns do
not alow null values.

After you set identity_insert off, you can insert IDENTITY column values
automatically, without specifying the IDENTITY column, as before.
Subsequent insertions use IDENTITY values based on the value explicitly
specified after you set identity_insert on. For example, if you specify 101 for the
IDENTITY column, subsequent insertions would be 102, 103, and so on.

Note Adaptive Server does not enforce the uniqueness of the inserted value.
You can specify any positiveinteger within the range allowed by the column’s
declared precision. To ensure that only unique column values are accepted,
create aunique index on the IDENTITY column before inserting any rows.

Retrieving IDENTITY column values with @@identity

Use the @@identity global variableto retrieve the last value inserted into an
IDENTITY column. The value of @@identity changes each time an insert,
select into, Or bep statement attempts to insert arow into a table. @@identity
does not revert to its previous value if theinsert, select into, or bep Statement
failsor if the transaction that containsit isrolled back. If the statement affects
atable without an IDENTITY column, @@identity is set to O.

o If the statement inserts multiple rows, @@identity reflects the last value
inserted into the IDENTITY column.

The value for @@identity within a stored procedure or trigger does not affect
the value outside the stored procedure or trigger. For example:

select @dentity

create procedure reset_id as
set identity_ insert sales_daily on
insert into sales_daily (syb_identity, stor_id)
val ues (102, "1349")
select @dentity
select @dentity
execute reset _id
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sel ect @dentity

Reserving a block of IDENTITY column values

The identity grab size configuration parameter allows each Adaptive Server
process to reserve ablock of IDENTITY column values for inserts into tables
that have an IDENTITY column. This configuration parameter reduces the
number of times an Adaptive Server engine must hold an internal
synchronization structure when inserting implicit identity values. For example,
to set the number of reserved values to 20:

sp_configure "identity grab size", 20

When auser performsan insert into atable containing an IDENTITY column,
Adaptive Server reservesablock of 20 IDENTITY column valuesfor that user.
Therefore, during the current session, the next 20 rowsthe user insertsinto the
table will have sequential IDENTITY column values. If a second user inserts
rows into the same table while the first user is performing inserts, Adaptive
Server will reserve the next block of 20 IDENTITY column values for the
second user.

For example, suppose the following table containing an IDENTITY column
has been created and the identity grab size is set to 10:

create table ny titles
(title_id nuneri c(5, 0) identity,
title var char ( 30) not null)

User 1 inserts these rows into the my _titles table:

insert ny_titles (title)

val ues ("The Trauna of the Inner Child")
insert ny titles (title)

values ("A Farewel|l to Angst")

insert ny titles (title)

val ues ("Life Wthout Anger")

Adaptive Server allows user 1 ablock of 10 sequential IDENTITY values, for
example, title_id numbers 1-10.

While user 1isinserting rows to my_titles, user 2 begins inserting rows into
my_titles. Adaptive Server grants user 2 the next available block of reserved
IDENTITY values, that is, values 11-20.
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If user 1 enters only three titles and then logs off Adaptive Server, the
remaining sevenreserved IDENTITY vauesarelost. Theresultisagap inthe
table'sIDENTITY vaues. Avoid setting theidentity grab size too high, because
this can cause gapsin the IDENTITY column numbering.

Reaching the IDENTITY column’s maximum value

The maximum value that you caninsert into an IDENTITY columnis 10
precision - 1. If you do not specify a precision for the IDENTITY column,
Adaptive Server uses the default precision (18 digits) for numeric columns.

Once an IDENTITY column reaches its maximum value, insert statements
return an error that aborts the current transaction. When this happens, use one
of the following methods to remedy the problem.

Modify the IDENTITY column’s maximum value
You can ater the maximum value of any IDENTITY column with a modify
operation in the alter table command.

alter table ny titles
modify title_id, nuneric (10,0)

This operation performs a data copy on atable and rebuilds all the table
indexes.

Create a new table with a larger precision
If thetable contains IDENTITY columnsthat are used for referential integrity,
you need to retain the current numbers for the IDENTITY column values.

1 Usecreate table to create anew tablethat isidentical to the old one except
with alarger precision value for the IDENTITY column.

2 Useinsert into to copy the data from the old table into to the new one.

Renumber the table’s IDENTITY columns with bcp

If thetable does not contain IDENTITY columns used for referential integrity,
and if there are gaps in the numbering sequence, you can renumber the
IDENTITY column to eliminate gaps, which allows more room for insertions.

To sequentially renumber IDENTITY column values and remove the gaps, use
the bep utility:

1 Fromtheoperating system command line, usebcp to copy out the data. For
example:
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bcp pubs2..nytitles out nmy titles file -N -c

The -N instructs bep not to copy the IDENTITY column values from the
table to the host file. The -c instructs bep to use character mode.

2 In Adaptive Server, create anew tablethat isidentical to the old table.

3 Fromthe operating system command line, usebcp to copy the datainto the
new table:

bcp pubs2..nynewtitles in ny_titles file -N -c

The -N instructs bep to have Adaptive Server assign the IDENTITY
column values when loading data from the host file. The -c instructs bcp
to use character mode.

4 In Adaptive Server, drop the old table, and use sp_rename to change the
new table nameto the old table name.

If the IDENTITY columnisaprimary key for joins, you may need to update
the foreign keysin other tables.

By default, when you bulk copy datainto atable with an IDENTITY column,
bcp assigns each row atemporary IDENTITY column value of 0. Asit inserts
each row into the table, the server assignsit aunique, sequential IDENTITY
column value, beginning with the next available value. To enter an explicit
IDENTITY column value for each row, specify the -E (UNIX) or /identity
(OpenVMYS) flag. Refer to the Utility Guide for your platform for more
information on bep options that affect IDENTITY columns.

Adding new rows with select
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To pull valuesinto atable from one or more other tables, use aselect clausein
the insert statement. The select clause can insert values into some or al of the
columnsin arow.

Inserting values for only some columns can come in handy when you want to
take some values from an existing table. Then, you can use update to add the
values for the other columns.

Beforeinserting valuesfor some, but not all, columnsin atable, make sure that
adefault exists or that NUL L has been specified for the columnsfor which you
are not inserting values. Otherwise, Adaptive Server returns an error message.
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When you insert rows from one table into another, the two tables must have
compatible structures—that is, the matching columns must be either the same
datatypes or datatypes between which Adaptive Server automatically converts.

Note You cannot insert data from atable that allows null valuesinto atable
that does not, if any of the data being inserted is null.

If the columns are in the same order in their create table statements, you do not
need to specify column namesin either table. Suppose you have atable named
newauthors that contains some rows of author information in the same format
asin authors. To add to authors all the rows in newauthors:

i nsert authors
sel ect *
f rom newaut hors

To insert rows into atable based on datain another table, the columnsin the
two tables do not have to be listed in the same sequence in their respective
create table statements. You can use either the insert or the select statement to
order the columns so that they match.

For example, suppose the create table statement for the authors table contained
the columns au_id, au_fname, au_Iname, and address, in that order, and
newauthors contained au_id, address, au_Iname, and au_fname. You would
have to make the column sequence match in the insert statement. You could do
thisin either of two ways:

insert authors (au_id, address, au_l name, au_f nane)
sel ect * from newaut hors

or

insert authors
select au_id, au_fnane, au_l nanme, address
f r om newaut hor s

If the column sequence in the two tablesfails to match, Adaptive Server either
cannot complete the insert operation, or completesit incorrectly, putting data
in the wrong column. For example, you might get address datain the au_Iname
column.
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Computed columns

You can use computed columnsin aselect statement inside an insert statement.
For example, imagine that a table named tmp contains some new rows for the
titles table, which contains some out-of-date data—the price figures need to be
doubled. A statement to increase the prices and insert the tmp rows into titles
looks like:

insert titles

select title_id, title, type, pub_id, price*2,
advance, total _sales, notes, pubdate, contract

fromtnp

When you perform computations on a column, you cannot use the select *
syntax. Each column must be named individually in the select list.

Inserting data into some columns
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You can use the select statement to add data to some, but not all, columnsin a
row just asyou do with thevalues clause. Simply specify the columnsto which
you want to add datain the insert clause.

For example, some authorsin the authors table do not havetitlesand, therefore,
do not have entries in the titleauthor table. To pull their au_id numbers out of
the authors table and insert them into the titleauthor table as placeholders, try
this statement:

insert titleauthor (au_id)
select au_id
from aut hors
where au_id not in
(select au_id fromtitleauthor)

This statement is not legal, because avalueis required for the title_id column.
Null values are not permitted and no default is specified. You can enter the
dummy value “xx1111" for titles_id by using a constant, as follows:

insert titleauthor (au_id, title_id)
select au_id, "xx1111"

from authors

where au_id not in

(select au_id fromtitleauthor)

Thetitleauthor table now contains four new rows with entries for the au_id
column, dummy entriesfor thetitle_id column, and null valuesfor the other two
columns.
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Inserting data from the same table

You can insert datainto a table based on other data in the same table.
Essentially, this means copying all or part of arow.

For example, you can insert anew row in the publishers table that is based on
the valuesin an existing row in the same table. Make sure you follow therule
on the pub_id column:

i nsert publishers

sel ect "9999", "test", city, state

from publishers
where pub_nane = "New Age Books"

(1 row affected)
select * from publishers

pub_id pub_nane city state
0736 New Age Books Bost on VA
0877 Bi nnet & Hardl ey Washi ngton DC
1389 Al godata I nfosystens Berkel ey CA
9999 t est Bost on MA

(4 rows affected)

The example inserts the two constants (“9999” and “test”) and the valuesfrom
the city and state columns in the row that satisfied the query.

Changing existing data

Use the update command to change single rows, groups of rows, or al rowsin
atable. Asin al datamodification statements, you can change the datain only
onetable at atime.

update specifiestherow or rowsyou want changed and the new data. The new
data can be a constant or an expression that you specify or data pulled from
other tables.

If an update statement violates an integrity constraint, the update does not take
place and an error message is generated. The update is canceled, for example,
if it affectsthe table’ sIDENTITY column, or if one of the values being added
isthewrong datatype, or if it violatesarulethat has been defined for one of the
columns or datatypes involved.
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update syntax
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Adaptive Server does not prevent you from issuing an update command that
updates asingle row more than once. However, because of the way that update
is processed, updates from a single statement do not accumulate. That is, if an
update statement modifies the same row twice, the second update is not based
on the new values from the first update but on the original values. The results
are unpredictable, since they depend on the order of processing.

See Chapter 10, “Views: Limiting Accessto Data,” for restrictionson updating
views.

Note The update command islogged. If you are changing large blocks of text
or image data, try using the writetext command, which is not logged. Also, you
arelimited to approximately 125K per update statement. See the discussion of
writetext in “ Changing text and image data” on page 342.

A simplified version of the update syntax for updating specified rows with an
expressionis:
update table_name

set column_name = expression
where search_conditions

For example, if Reginald Blotchet-Halls decides to change his name, hereis
how to change his row in the authors table:

updat e aut hors
set au_l nane = "Health", au_fname = "Goodbody"
where au_l name = "Bl otchet-Halls"

This statement updates a table based on data from another table:

update table_name
set column_name = expression
from table_name
where search_conditions

You can set variables in an update statement with:

update table_name
set variable_name = expression
where search_conditions

The full syntax for update is;
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update [[database.]Jowner.}{table_name | view_name}
set [[[database.]Jowner.]{table_name. | view_name.}]

column_namel =
{expressionl | null | (select_statement)} |
variable_namel =
{expressionl | null | (select_statement)}
[, column_name2 = {expression2 | null |
(select_statement)}]... |

variable_name2 = {expressionl | null |
(select_statement)}

[from [[database.]Jowner.] {table_name | view_name}
[, [[database.]owner.] {table_name |
view_name}]]...

[where search_conditions]

Using the set clause with update

The set clause specifies the columns and the changed values. The where clause
determines which row or rows are to be updated. If you do not have awhere
clause, the specified columns of all the rows are updated with the values given
in the set clause.

Note Beforetrying the examplesin this section, make sure you know how to
reinstall the pubs2 database. See the installation and configuration guide for
your platform for instructions on installing the pubs2 database.

For example, if all the publishing housesin the publishers table movetheir head
officesto Atlanta, Georgia, thisis how you update the table;

updat e publishers
set city = "Atlanta", state = "GA"

Inthe same way, you can change the names of all the publishersto NULL with:

updat e publishers
set pub_name = null

You can al so use computed column valuesin an update. To doubleall the prices
in the titles table, use:

update titles
set price = price * 2

Since there is no where clause, the change in pricesis applied to every row in
the table.
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Assigning variables in the set clause

You can assign variables in the set clause of an update statement, in the same
way you can assign them in a select statement. Using variables with update
reduceslock contention and CPU consumption that can occur when extraselect
statements are used in conjunction with update.

This example uses a declared variable to update the titles table;

declare @rice noney
select @rice =0
update titles
set total sales = total _sales + 1
@rice = price
where title_id = "BUL032"
sel ect @rice, total sales
fromtitles
where title_id = "BU1032"
total _sales

(1 row affected)

For details on assigning variablesin an update statement, see the Reference
Manual. For more information on declared variables, see“Local variables’ on
page 478.

Using the where clause with update
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The where clause specifies which rows are to be updated. For example, in the
unlikely event that Northern Californiais renamed Pacifica (abbreviated PC)
and the peopl e of Oakland vote to change the name of their city to Big Bad Bay
City, here is how you can update the authors table for all former Oakland
residents whose addresses are now out of date;

updat e aut hors
set state = "PC', city = "Big Bad Bay City"
where state = "CA" and city = "Qakl and"

You need to write another statement to change the name of the state for
residents of other citiesin Northern California.
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Using the from clause with update

Use the from clause to pull data from one or more tables into the table you are
updating.

For example, earlier in this chapter, an example was given for inserting some
new rows into the titleauthor table for authors without titles, filling in the au_id
column, and using dummy or null values for the other columns. When one of
these authors, Dirk Stringer, writes a book, The Psychol ogy of Computer
Cooking , atitleidentification number is assigned to his book in thetitles table.
You can modify hisrow in the titleauthor table by adding a title identification
number for him:

update titleauthor
set title id =titles.title_id
fromtitleauthor, titles, authors
where titles.title =
"The Psychol ogy of Computer Cooki ng"
and authors.au_id = titleauthor.au_id
and au_l name = "Stringer"

Note that an update without the au_id join changes all the title_ids in the
titleauthor table so that they are the same as The Psychology of Computer
Cooking 'sidentification number. If two tables are identical in structure except
that one has NULL fields and some null values and the other has NOT NULL
fields, it isimpossible to insert the data from the NULL table into the NOT
NULL table with aselect. In other words, afield that does not allow NULL
cannot be updated by selecting from afield that does, if any of the datais
NULL.

As an dternative to the from clause in the update statement, you can use a
subquery, which is ANSI-compliant.

Updates with joins

The following example joins columns from the titles and publisherstables,
doubling the price of all books published in California:

update titles
set price = price * 2
fromtitles, publishers
where titles.pub_id = publishers.pub_id
and publishers.state = "CA"

Although ajoin can usually be done with up to 16 tables, if ajoinis part of an
update or delete statement, the query can only refer to 15 tables.
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Updating IDENTITY columns

You can use the syb_identity keyword, qualified by the table name, where
necessary, to update an IDENTITY column. For example, this update
statement finds the row inwhich the IDENTITY column equals 1 and changes
the name of the store to “Barney’s’:

update stores_cal
set stor_nanme = "Barney's"
where syb identity = 1

Changing text and image data

Use writetext to change text or image values when you do not want to storelong
text values in the database transaction log. Do not use the update command,
which can also be used for text or image columns, because update commands
are always logged. In its default mode, writetext commands are not logged.

Note To usewritetext inits default, non-logged state, a System Administrator
must use sp_dboption to Set select into/bulkcopy/plisort on. This permits the
insertion of non-logged data. After using writetext, it is necessary to dump the
database. You cannot use dump transaction after making unlogged changes to
the database.

The writetext command completely overwritesany datain the column it affects.
The column must aready contain avalid text pointer.

You can use the textvalid() function to check for avalid pointer:

sel ect textvalid("blurbs.copy", textptr(copy))
from bl urbs

There are two ways to create atext pointer:
» insert actual datainto thetext or image column

e update the column with data or aNULL
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An“initialized” text column uses 2K of storage, even to store a couple of
words. Adaptive Server saves space by not initializing text columns when
explicit or implicit null values are placed in text columns with insert. The
following code fragment inserts a value with anull text pointer, checksfor the
existence of atext pointer, and then updates the blurbs table. Explanatory
comments are embedded in the text:

/* Insert a value with a text pointer. This could
** be done in a separate batch session. */
insert blurbs (au_id) values ("267-41-2394")
/* Check for a valid pointer in an existing row.
** Use textvalid in a conditional clause; if no
** valid text pointer exists, update 'copy’ to nul
** to initialize the pointer. */
if (select textvalid("blurbs.copy", textptr(copy))

from bl urbs

where au_id = "267-41-2394") =0
begin

updat e bl urbs

set copy = NULL
where au_id = "267-41-2394"

end
/*
** yse witetext to insert the text into the
** colum. The next statements put the text
** into the local variable @al, then witetext
** places the new text string into the row
** pointed to by @al. */
decl are @al varbinary(16)
sel ect @al = textptr(copy)

from bl urbs

where au_id = "267-41-2394"
writetext blurbs.copy @a

"This book is a nust for true data junkies."

For more information on batch files and the control-of-flow language used in
this example, see Chapter 14, “Using Batches and Control-of-Flow
Language.”

Deleting data

delete works for both single-row and multiple-row operations.
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A simplified version of delete syntax is:

delete table_name
where column_name = expression

Hereisthe complete syntax statement, which showsthat you can remove rows
either on the basis of specified expressions or based on data from other tables:

delete [from]
[[database.]owner.]{view_name | table_name}
[where search_conditions]

delete [[database.]owner.] {table_name | view_name}
[from [[database.Jowner.]{view_name | table_name
[(index {index_name | table_name }
[prefetch size ] [ Iru | mru])]}
[, [[database.]lowner.] {view_name | table_name
(index {index_name | table_name }
[prefetch size ] [Iru | mrul)l}]...]

[where search_conditions]
delete [from]

[[database.]lowner.] {table_name | view_name}
where current of cursor_name

The where clause specifies which rows are to be removed. When no where
clauseis given in the delete statement, all rows in the table are removed.

Using the from clause with delete

The optional from immediately after the delete keyword is included for
compatibility with other versions of SQL. The from clause in the second
position of adelete statement isa special Transact-SQL feature that allowsyou
to select datafrom atable or tables and del ete corresponding datafrom thefirst-
named table. The rows you select in the from clause specify the conditions for
the delete.

Suppose that a complex corporate deal resultsin the acquisition of al the Big
Bad Bay City (formerly Oakland) authorsand their books by another publisher.
You need to remove all these books from the titles table right away, but you do
not know their titles or identification numbers. The only information you have
is the author’s names and addresses.
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You can delete the rows in titles by finding the author identification numbers
for the rows that have Big Bad Bay City as the town in the authors table and
using these numbersto find the title identification numbers of the booksin the
titleauthor table. In other words, athree-way join isrequired to find therowsto
deletein thetitles table.

The three tables are all included in the from clause of the delete statement.
However, only therowsin thetitles table that fulfill the conditions of thewhere
clause are deleted. You would have to use separate del ete statementsto remove
relevant rows in tables other than titles.

Here is the statement you need:

delete titles

fromauthors, titles, titleauthor

where titles.title id = titleauthor.title_id
and authors.au_id = titleauthor.au_id

and city = "Big Bad Bay Cty"

Thedeltitle trigger in the pubs2 database preventsyou from actually performing
this deletion, because it does not allow you to delete any titles that have sales
recorded in the sales table.

Deleting from IDENTITY columns

You can usethesyb_identity keyword in adelete statement on tables containing
an IDENTITY column. For example, this statement removesthe row for which
row_id equals 1:

del ete sales_nonthly
where syb identity = 1

After you delete IDENTITY column rows, you may want to eliminate gapsin
the table’'sIDENTITY column numbering sequence. See “Renumber the
table’'s IDENTITY columns with bcp” on page 333.
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Deleting all rows from a table

Usetruncate table to delete al rowsin atable. It isalmost always faster than a
delete statement with no conditions, because the delete logs each change, while
truncate table just logs the deallocation of entire data pages. truncate table
immediately frees al the space that the table’s data and indexes had occupied.
The freed space can then be used by any object. The distribution pages for all
indexes are also deallocated. Run update statistics after adding new rowsto the
table.

Aswith delete, atable emptied with truncate table remains in the database,
along with itsindexes and other associated objects, unless you enter adrop
table command.

You cannot usetruncate table if another table hasrowsthat referenceit through
areferential integrity constraint. Delete the rows from the foreign table, or
truncate the foreign table and then truncate the primary table. See “ General
rules for creating referential integrity constraints’ on page 270.

truncate table syntax
The syntax of truncate table is:
truncate table [[database.]Jowner.Jtable_name
For example, to remove all the datain sales, type:
truncate table sales

Permission to use truncate table, like drop table, defaults to the table owner and
cannot be transferred.

A truncate table command is not caught by a delete trigger. See Chapter 17,
“Triggers: Enforcing Referential Integrity.”
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A view isanamed select statement that is stored in adatabase asan object.
It allows you to view a subset of rows or columnsin one or more tables.
You usetheview by invoking its namein other Transact-SQL statements.
You can use viewsto focus, simplify, and customize each user’s
perception of the tablesin a particular database. Views also provide a
security mechanism by allowing users accessonly to the datathey require.

This chapter discusses:

Topic Page
How views work 347
Creating views 352
Retrieving data through views 360
Modifying data through views 364
Dropping views 368
Using views as security mechanisms 369
Getting information about views 369

How views work

A view isan alternative way of looking at the datain one or more tables.

For example, suppose you are working on a project that is specific to the
state of Utah. You can create aview that lists only the authorswho livein
Utah:

create vi ew aut hors_ut
as select * from authors
where state = "UT"

To display the authors_ut view, enter:
sel ect * from authors_ut

When the authors who live in Utah are added to or removed from the
authors table, the authors_ut view reflects the updated authors table.
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A view isderived from one or more real tableswhose datais physically stored
in the database. The tables from which aview is derived are called its base
tables or underlying tables. A view can also be derived from another view.

The definition of aview, interms of the base tablesfrom whichitisderived, is
stored in the database. No separate copies of dataare associated with thisstored
definition. The data that you view is stored in the underlying tables.

A view looks exactly like any other database table. You can display it and
operate onit almost exactly asyou can any other table. Thereare norestrictions
at all on querying through views and fewer than usual on modifying them. The
exceptions are explained later in this chapter.

When you modify the datain aview, you are actually changing the datain the
underlying base tables. Conversely, changes to datain the underlying base
tables are automatically reflected in the views that are derived from them.

Advantages of views

Security

348

You can use views to focus, simplify, and customize each user’s perception of
the database; they al so provide an easy-to-use security measure. Viewscan also
be helpful when changes have been made to the structure of a database, but

users prefer to work with the structure of the database they are accustomed to.

You can use views to:

»  Focus on the data that interests them and on the tasks for which they are
responsible. Datathat is not of interest to auser can be left out of the view.

» Define frequently used joins, projections, and selections as views so that
usersdo not haveto specify al the conditions and qualifications each time
an operation is performed on that data.

» Display different datafor different users, even when they are using the
same data at the sametime. Thisadvantageis particularly important when
users of many different interests and skill levels share the same database.

Through a view, users can query and modify only the data they can see. The
rest of the database is neither visible nor accessible.
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With the grant and revoke commands, each user’s access to the database can be
restricted to specified database objects—including views. If aview and all the
tables and other views from which it is derived are owned by the same user,
that user can grant permission to others to use the view while denying
permission to useitsunderlying tables and views. Thisisasimple but effective
security mechanism. See the System Administration Guide for details on the
grant and revoke commands.

By defining different views and selectively granting permissions on them,
users can be restricted to different subsets of data. For example:

»  Access can be restricted to a subset of the rows of abasetable, that is, a
value-dependent subset. For example, you might define a view that
containsonly therowsfor businessand psychol ogy books, in order to keep
information about other types of books hidden from some users.

e Accesscan berestricted to a subset of the columns of abase table, that is,
avalue-independent subset. For example, you might define aview that
contains all the rows of thetitles table, except the royalty and advance
columns.

*  Access can be restricted to a row-and-column subset of a base table.

e Accesscan berestricted to therowsthat qualify for ajoin of morethan one
base table. For example, you might define aview that joins the titles,
authors, and titleauthor to display the names of the authors and the books
they have written. This view would hide personal data about authors and
financia information about the books.

e Accesscan berestricted to astatistical summary of datain abasetable. For
example, through the view category_price a user can access only the
average price of each type of book.

e Access can be restricted to a subset of another view or a combination of
views and base tables. For example, through the view hiprice_computer a
user can access the title and price of computer books that meet the
qualifications in the view definition of hiprice.

To create aview, auser must be granted create view permission by the Database
Owner, and must have appropriate permissions on any tables or views
referenced in the view definition.

If aview references objects in different databases, users of the view must be
valid users or guests in each of the databases.
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If you own an object on which other users have created views, you must be
aware of who can see what data through what views. For example: the
Database Owner hasgranted “ harold” create view permission, and “ maude” has
granted “harold” permission to select from atable she owns. Given these
permissions, “harold” can create aview that selectsall columns and rows from
the table owned by “maude.” If “maude” revokes permission for “harold” to
select from her table, he can still look at her data through the view he has
created.

Logical data independence

View examples
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Views can shield users from changes in the structure of the real tablesif such
changes become necessary.

For example, suppose you restructure the database by using select into to split
the titles table into these two new base tables and then dropping the titles table:

titletext (title_id, title, type, notes)
titlenunbers (title_id, pub_id, price, advance,
royalty, total _sales, pub_date)

The old titles table can be “regenerated” by joining on the title_id columns of
the two new tables. You can create a view that is ajoin of the two new tables.
You can even name it titles.

Any query or stored procedure that previously referred to the base table titles
now refersto theview titles. Asfar asthe users are concerned, select operations
work exactly as before. Users who retrieve only from the new view need not
even know that the restructuring has occurred.

Unfortunately, views provide only partial logical independence. Some data
modification statements on the new titles are not allowed because of certain
restrictions.

Thefirst example isaview derived from the titles table. Suppose you are
interested only in books priced higher than $15 and for which an advance of
more than $5000 was paid. Thisstraightforward select statement findsthe rows
that qualify:

sel ect *
fromtitles
where price > $15
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and advance > $5000

Now, suppose you have alot of retrieval and update operations to do on this
collection of data. You could, of course, combine the conditions shown in the
previous query with any command that you issue. However, for convenience,
you can create a view that displays only the records of interest:

create view hiprice
as select *
fromtitles
where price > $15

and advance > $5000

When Adaptive Server receives thiscommand, it does not actually execute the
select statement that follows the keyword as. Instead, it stores the select
statement, which is the definition of the view hiprice, in the system table
syscomments. Entries are also made in sysobjects and in syscolumns for each
column included in the view.

Now, when you display or operate on hiprice, Adaptive Server combines your
statement with the stored definition of hiprice. For example, you can change all
the prices in hiprice just as you can change any other table:

update hiprice
set price = price * 2

Adaptive Server finds the view definition in the system tables and convertsthe
update command into the statement:

update titles

set price = price * 2

where price > $15
and advance > $5000

In other words, Adaptive Server knows from the view definition that the data
to beupdated isinftitles. It also knows that it should increase the pricesonly in
the rows that meet the conditions on the price and advance columns given in
the view definition and those in the update statement.

Having issued the update to hiprice, you can see its effect either in the view or
in the titles table. Conversely, if you had created the view and then issued the
second update statement, which operatesdirectly on the base table, the changed
prices would also be visible through the view.
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Updating a view's underlying table in such away that different rows qualify
for the view affects the view. For example, suppose you increase the price of
the book You Can Combat Computer Sress to $25.95. Since this book now
meets the qualifying conditions in the view definition statement, it is
considered part of the view.

However, if you alter the structure of aview’s underlying table by adding
columns, the new columnswill not appear inaview that isdefined with aselect
* clause unless the view is dropped and redefined. This is because the asterisk
in the original view definition considers only the original columns.

Creating views

View names must be unique for each user among the already existing tables
and views. If you have set quoted_identifier on, you can use a delimited
identifier for the view. Otherwise, the view name must follow the rules for
identifiersgiven in “Identifiers’ on page 7.

You can build views on other views and procedures that reference views. You
can define primary, foreign, and common keys on views. However, you cannot
associate rules, defaults, or triggers with views or build indexes on them. You
cannot create temporary views or views on temporary tables.

create view syntax

352

Hereisthe full syntax for create view:

create view [owner .Jview_name
[(column_name [, column_name ]...)]
as select [distinct] select_statement
[with check option]

Asillustrated inthe create view examplein“View examples’ on page 350, you
need not specify any column namesin the create clause of aview definition
statement. Adaptive Server gives the columns of the view the same namesand
datatypes as the columns referred to in the select list of the select statement.
The select list can be designated by the asterisk (*), asin the example, or it can
be afull or partia list of the column names in the base tables.

Adaptive Server Enterprise



CHAPTER 10 Views: Limiting Access to Data

To build views that do not contain duplicate rows, use the distinct keyword of
the select statement to ensure that each row in the view is unique. However,
you cannot update distinct views.

You can aways specify column names. However, if any of the following are
true, you must specify column namesin the create clause for every columnin
the view:

*  Oneor more of the view’s columns are derived from an arithmetic
expression, an aggregate, a built-in function, or a constant.

e Two or more of the view’s columns would otherwise have the same name.
This usually happens because the view definition includes ajoin, and the
columns being joined have the same name.

e Youwant to give acolumn in the view a different name than the column
from which it is derived.

You can also rename columns in the select statement. Whether or not you
rename aview column, it inherits the datatype of the column from which
itisderived.

Hereis aview definition statement that makes the name of a column in the
view different from its name in the underlying table:

create view pub_viewl (Publisher, Cty, State)
as select pub_nane, city, state
from publishers

Hereis an alternate method of creating the same view but renaming the
columns in the select statement:

create view pub_vi ew2

as sel ect Publisher = pub_nane,
Cty =city, State = state
from publishers

The examples of view definition statements in the next section illustrate the
rest of the rules for including column names in the create clause.

Note Local variables cannot be used in view definitions.
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Using the select statement with create view

The select statement in the create view statement defines the view. You must
have permission to select from any objectsreferenced in the select statement of
aview you are creating.

You can create aview using more than one table and other views by using a
select statement of any complexity.

There are afew restrictions on the select statementsin aview definition:
*  You cannot include order by or compute clauses.
e You cannot include the into keyword.

e You cannot reference atemporary table.

View definition with projection

To create aview with al the rows of thetitles table, but with only a subset of
its columns, enter:

Create view titles view
as select title, type, price, pubdate
fromtitles

Note that no column names are included in the create view clause. The view
titles_view inherits the column names given in the select list.

View definition with a computed column

Hereisaview definition statement that creates aview with acomputed column
generated from the columns price, royalty, and total_sales:

create view accounts (title, advance, ant_due)
as select titles.title_id, advance,

(price * royalty /100) * total _sales
fromtitles, roysched

where price > $15

and advance > $5000

and titles.title_ id = roysched.title_id

and total _sal es between | orange and hirange

Thereisno namethat can beinherited by the column computed by multiplying
together price, royalty, and total_sales, so you must include the list of columns
in the create clause. The computed column is named amt_due. It must belisted
in the same position in the create clause as the expression fromwhichitis
computed islisted in the select clause.
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View definition with an aggregate or built-in function

A view definition that includes an aggregate or built-in function must include
column names in the create clause. For example:

create view categoriesl (category, average_price)
as select type, avg(price)
fromtitles

group by type

If you create a view for security reasons, be careful when using aggregate
functions and the group by clause. The Transact-SQL extension that does not
restrict the columns you can include in the select with group by may also cause
the view to return more information than required. For example:

create view categories2 (category, average_price)
as select type, avg(price)

fromtitles

where type = "busi ness”

In the above case, you may have wanted the view to restrict its results to
“business’ categories, but the results have information about other categories.
For more information about group by and this group by Transact-SQL
extension, see “Organizing query resultsinto groups: the group by clause” on
page 85.

View definition with a join

You can create a view derived from more than one base table. Hereis an
example of aview derived from both the authors and the publishers tables. The
view contains the names and cities of the authorsthat live in the same city asa
publisher, along with each publisher’s name and city.

create view cities (authorname, acity, publishernane,
pcity)

as select au_lnane, authors.city, pub_nane,
publishers.city

from aut hors, publishers

where authors.city = publishers.city
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Views used with outer joins

If you define aview with an outer join, and then query the view with a
qualification on a column from the inner table of the outer join, the query
behaves as though the qualification were part of the WHERE clause of the
view, not part of the ON clause of the outer join in the view. Thusthe
qualification operates only on rows AFTER the outer join is complete. For
example, the qualification operates on NULL extended rows if the outer join
condition is met, and eliminates rows accordingly.

Thefollowing rules determine what types of updates you can make to columns
through join views:

*  delete statements are not allowed on join views.
* insert Statements are not allowed on join views created with check option.

*  update statementsare allowed on join views with check option. The update
failsif any of the affected columns appears in the where clause, in an
expression that includes columns from more than one table.

» Ifyouinsert or update arow through ajoin view, all affected columns must
belong to the same base table.

Views derived from other views

distinct views

356

You can define aview in terms of another view, asin this example:

create view hiprice_conputer
as select title, price

from hiprice

where type = "popul ar_conp"

You can ensure that the rows contained in aview are unique, asin thisexample:

create vi ew aut hor _codes
as select distinct au_id
fromtitleauthor

A row isaduplicate of another row if all of its column values match the same
column values contained in another row. Two null values are considered to be
identical.
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Adaptive Server applies the distinct requirement to the view’s definition when
it accessestheview for thefirst time, beforeit does any projecting or selecting.
Views look and act like any database table. If you select a projection of the
distinct view (that is, you select only some of the view’s columns, but all of its
rows), you can get results that appear to be duplicates. However, each row in
the view itself is still unique. For example, suppose that you create a distinct
view, myview, with three columns, a, b, and ¢ , that contains these values:

L
RN R|T
olw|N|o

When you enter this query:
select a, b fromnyview

the results look like this:

a b
1 1
1 2
1 1

(3 rows affected)

Thefirst and third rows appear to be duplicates. However, the underlying
view's rows are still unique.

Views that include IDENTITY columns

You can define aview that includes an IDENTITY column by listing the
column name, or the syb_identity keyword, in the view’s select statement. For
example:

create view sal es_view
as select syb_ identity, stor_id
fromsales daily

However, you cannot add anew IDENTITY column to aview by using the
identity_column_name = identity(precision) syntax.

You can select the IDENTITY column from the view using the syb_identity
keyword, unless the view:

e Selectsthe IDENTITY column more than once
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e Computes anew column from the IDENTITY column

e Includes an aggregate function

e Joins columns from multiple tables

e Includesthe IDENTITY column as part of an expression

If any of these conditionsistrue, Adaptive Server does not recognize the
columnasan IDENTITY column with respect to the view. When you execute
sp_help on the view, the column displays an “Identity” value of 0.

In the following example, the row_id column is not recognized as an
IDENTITY column with respect to the store_discounts view because
store_discounts joins columns from two tables;

create view store_di scounts

as

sel ect stor_nane, discount

from stores, new_discounts

where stores.stor_id = new_di scounts.stor_id

When you define the view, the underlying column retains the IDENTITY
property. When you update a row through the view, you cannot specify a new
value for the IDENTITY column. When you insert arow through the view,
Adaptive Server generates anew, sequential valuefor the IDENTITY column.
Only the table owner, Database Owner, or System Administrator can explicitly
insert avalueinto the IDENTITY column after setting identity_insert on for the
column’s base table.

After creating a view

After you create aview, the sour ce text describing the view isstored in the text
column of the syscomments system table. Do not remove thisinformation from
syscomments. Instead, encrypt the text in syscomments by using sp_hidetext,
which is described in the Reference Manual. For more information, see
“Compiled objects’ on page 4.
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Validating a view’s selection criteria using with check option

Normally, Adaptive Server does not check insert and update statements on
views to determine whether the affected rows are within the scope of the view.
A statement can insert arow into the underlying base table, but not into the
view, or change an existing row so that it no longer meets the view’s selection
criteria.

When you create a view using the with check option clause, each insert and
update through the view, is validated against the view’s selection criteria. All
rows inserted or updated through the view must remain visible through the
view, or the statement fails.

Here is an example of aview, stores_ca, created using with check option. This
view includes information about stores located in California, but excludes
information about stores located in any other state. The view is created by
selecting all rows from the stores table for which state has a value of “CA”:

create view stores_ca
as select * fromstores
where state = "CA"

with check option

When you try to insert arow through stores_ca, Adaptive Server verifiesthat
the new row falls within the scope of the view. The following insert statement
fails because the new row would have astate value of “NY”, rather than “CA”:

insert stores_ca
val ues ("7100", "Castle Books", "351 West 24 St.", "New
YOF kn , n NY" , " USA" , n 10011n , n ’\bt 30n)

When you try to update arow through stores_cal, Adaptive Server verifiesthat
the update will not cause the row to disappear from the view. The following

update statement fails because it would change the value of state from“CA” to
“MA”. After the update, the row would no longer be visible through the view.

update stores_ca
set state = "CA"
where stor_id = "7066"

Views derived from other views

When aview is created using with check option, all views derived from the
“base” view must satisfy its check option. Each row inserted through the
derived view must be visible through the base view. Each row updated through
the derived view must remain visible through the base view.
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Consider the view stores_cal30, which is derived from stores_cal. The new
view includes information about storesin Californiawith payment terms of
“Net 30":

create view stores_cal 30
as select * fromstores_ca
where payternms = "Net 30"

Because stores_cal was created using with check option, all rows inserted or
updated through stores_cal30 must be visiblethrough stores_cal. Any row with
astate value other than “CA” isrejected.

Notice that stores_cal30 does not have a with check option clause of its own.
Thismeansthat it is possible to insert or update arow with a payterms value
other than “Net 30” through stores_cal30. The following update statement
would be successful, even though the row would no longer be visible through
stores_cal30:

updat e stores_cal 30
set payternms = "Net 60"
where stor_id = "7067"

Retrieving data through views

When you retrieve data through a view, Adaptive Server checks to make sure
that all the database objects referenced anywhere in the statement exist and that
they are valid in the context of the statement. If the checks are successful,
Adaptive Server combines the statement with the stored definition of the view
and translates it into a query on the view’s underlying tables. This processis
called view resolution.

Consider the following view definition statement and a query against it:

create view hiprice

as select *

fromtitles

where price > $15

and advance > $5000

select title, type

from hiprice

where type = "popul ar_conp"

Internally, Adaptive Server combines the query of hiprice with its definition,
converting the query to:
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View resolution

select title, type
fromtitles

where price > $15

and advance > $5000

and type = "popul ar_conp"

Ingeneral, you can query any view inany way just asif it wereareal table. You
can usejoins, group by clauses, subqueries, and other query techniques on
views, in any combination. Note, however, that if the view is defined with an
outer join or aggregate function, you may get unexpected results when you
query the view. See “Views derived from other views” on page 356.

Note You can use select on text and image columnsin views. However, you
cannot use readtext and writetext in views.

When you define aview, Adaptive Server verifies that al the tables or views
listed in the from clause exist. Similar checks are performed when you query
through the view.

Between thetimeaview isdefined and the timeit isused in astatement, things
can change. For example, one or more of the tables or views listed in the from
clause of the view definition may have been dropped. Or one or more of the
columns listed in the select clause of the view definition may have been
renamed.

To fully resolve aview, Adaptive Server verifies that:

e All thetables, views, and columns from which the view was derived still
exist.

e Thedatatype of each column on which aview column depends has not
been changed to an incompatible type.

e If the statement is an update, insert, or delete, it does not violate the
restrictions on modifying views. These are discussed under “Modifying
data through views’ on page 364.

If any of these checksfails, Adaptive Server issues an error message.
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Redefining views
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Adaptive Server alows you to redefine aview without forcing you to redefine
other views that depend on it, unless the redefinition makes it impossible for
Adaptive Server to translate the dependent view.

For example, the authors table and three possibl e views are shown below. Each
succeeding view is defined using the view that preceded it: view?2 is created
from view1, and view3 is created from view2. In this way, view2 depends on
view1 and view3 depends on both the preceding views.

Each view nameis followed by the select statement used to create it.
viewl:

create view viewl

as sel ect au_l name, phone
from aut hors

where postal code |ike "94%

view2:

create view view2

as sel ect au_l name, phone
from vi ewl

where au_lnanme like "[MZ]%

view3:

create view view3

as sel ect au_l name, phone
from vi ew2

where au_l nanme = "MacFeat her"

The authors table on which these views are based consists of these columns;
au_id, au_Iname, au_fname, phone, address, city, state, and postalcode.

You can drop view2 and replace it with ancther view, also named view2, that
contains dlightly different selection criteria, such as:

create view view2

as sel ect au_l name, phone
fromvi enwd

where au_Iname like "[MP]"

view3, which depends on view2, is still valid and does not need to be redefined.
When you use a query that references either view2 or view3, view resolution
takes place as usudl.
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If you redefine view2 so that view3 cannot be derived from it, view3 becomes
invalid. For example, if another new version of view2 containsasingle column,
au_lname, rather than the two columns that view3 expects, view3 can no longer
be used because it cannot derive the phone column from the object on which it
depends.

However, view3 still exists and you can use it again by dropping view2 and re-
creating view2 with both the au_Iname and the phone columns.

In short, you can change the definition of an intermediate view without
affecting dependent views as long as the select list of the dependent views
remainsvalid. If thisruleisviolated, a query that referencesthe invalid view
produces an error message.

Renaming views
You can rename aview using sp_rename:
sp_rename objname , newname
For example, to rename titleview to bookview, enter:
sp_renane titleview, bookview
Follow these conventions when renaming views:

* Make sure the new name follows the rules used for identifiers discussed
under “Identifiers” on page 7.

*  You can change the name only of views that you own. The Database
Owner can change the name of any user’s view.

*« Make suretheview isin the current database.

Altering or dropping underlying objects

You can change the name of a view’s underlying objects. For example, if a
view references a table entitled new_sales, and you rename that table to
old_sales, the view will work on the renamed table.

However, if atable referenced by aview has been dropped, and someone tries
to use the view, Adaptive Server produces an error message. If anew table or
view is created to replace the one that was dropped, the view again becomes
usable.
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If you define aview with aselect * clause, and then ater the structure of its
underlying tables by adding columns, the new columns do not appear. Thisis
because the asterisk shorthand is interpreted and expanded when the view is
first created. To see the new columns, drop the view and re-create it.

Modifying data through views

364

Although Adaptive Server places no restrictions on retrieving data through
views, and although Transact-SQL places fewer restrictions on modifying data
through views than other versions of SQL , the following rules apply to various
data modification operations:

* update, insert, or delete operations that refer to a computed column or a
built-in function in aview are not allowed.

e update, insert, or delete operations that refer to aview that includes
aggregates or row aggregates are not allowed.

* insert, delete, and update operations that refer to a distinct view are not
allowed.

* insert statements are not allowed unless all NOT NULL columnsin the
underlying tables or views areincluded in the view through which you are
inserting new rows. Adaptive Server hasno way to supply valuesfor NOT
NULL columns in the underlying objects.

» If aview hasawith check option clause, all rows inserted or updated
through the view (or through any derived views) must satisfy the view’s
selection criteria.

e delete statements are not allowed on multitable views.

* insert statements are not allowed on multitable views created with the with
check option clause.

*  update statements are allowed on multitable viewswhere with check option
is used. The update failsif any of the affected columns appearsin the
where clause, in an expression that includes columns from more than one
table.

* insert and update statements are not allowed on multitable distinct views.
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update statements cannot specify avalue for an IDENTITY column. The
table owner, Database Owner, or a System Administrator can insert an
explicitvalueintoan IDENTITY column after setting identity_insert on for
the column’s base table.

If you insert or update arow through a multitable view, all affected
columns must belong to the same base table.

writetext is not allowed on the text and image columnsin a view.

When you attempt an update, insert, or delete for a view, Adaptive Server
checks to make sure that none of the above restrictionsis violated and that no
dataintegrity rules are violated.

Restrictions on updating views
Restrictions on updated views apply to these areas:

Computed columnsin aview definition
group by or compute in aview definition
Null values in underlying objects
Views created using with check option
Multitable views

Viewswith IDENTITY columns

Computed columns in a view definition

Thisrestriction applies to columns of views that are derived from computed
columns or built-in functions. For example, the amt_due column in the view
accounts isacomputed column.

create view accounts (title_id, advance, ant_due)
as select titles.title_id, advance,
(price * royalty/100) * total _sales
fromtitles, roysched
where price > $15
and advance > $5000
and titles.title_id = roysched.title_id
and total sal es between | orange and hirange

The rows visible through accounts are:
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title id

PC8888
PS1372
TC3218

(4 rows affec

advance

7, 000. 00
8, 000. 00
7, 000. 00
7, 000. 00

t ed)

32, 240. 16
8, 190. 00
809. 63
785. 63

updates and inserts to theamt_due column are not allowed because thereisno
way to deduce the underlying values for price, royalty, or year-to-date sales
from any value you might enter in the amt_due column. delete operations do
not make sense because there is no underlying value to delete.

group by or compute in a view definition

Thisrestriction appliesto al columnsin viewsthat contain aggregate values—
that is, views whose definition includes agroup by or compute clause. Hereis
aview defined with a group by clause and the rows seen through it:

create view categories (category,
e, avg(price)

as select typ
fromtitles

group by type

sel ect * from categories

cat egory
UNDECI DED
busi ness
nod_cook
popul ar _conp
psychol ogy
trad_cook

(6 rows affec

average_price

t ed)

average_price)

It does not make sense to insert rows into the view categories. To what group
of underlying rows would an inserted row belong? Updates on the
average_price column are not allowed because there is no way to know from
any value you might enter there how the underlying prices should be changed.

NULL values in underlying objects

This restriction applies to insert statements when some NOT NULL columns
are contained in the tables or views from which the view is derived.

366
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For example, suppose null values are not allowed in a column of atable that
underlies aview. Normally, when you insert new rows through a view, any
columns in underlying tables that are not included in the view are given null
values. If null values are not allowed in one or more of these columns, no
inserts can be allowed through the view.

For example, in this view:

create view business_titles

as select title_id, price, total _sales
fromtitles

where type = "busi ness”

Null values are not allowed in thetitle column of the underlying table titles, so
no insert statements can be allowed through business_view. Although the title

column does not even exist in theview, its prohibition of null values makes any
insertsinto the view illegal.

Similarly, if thetitle_id column hasauniqueindex, updatesor insertsthat would
duplicate any valuesin the underlying table are rejected, even if the entry does
not duplicate any valuein the view.

Views created using with check option

Multitable views

This restriction determines what types of modifications you can make through
views with check options. If aview has awith check option clause, each row
inserted or updated through the view must be visible within the view. Thisis
true whether you insert or update the view directly or indirectly, through
another derived view.

Thisrestriction determines what types of modifications you can make through
viewsthat join columns from multiple tables. Adaptive Server prohibits delete
statements on multitable views, but allows update and insert statements that
would not be allowed in other systems.

You can insert or update a multitable view if:
¢ Theview has no with check option clause.
e All columns being inserted or updated belong to the same base table.

For example, consider the following view, which includes columns from both
titles and publishers and has no with check option clause:

create view nultitable_view
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as select title, type, titles.pub_id, state
fromtitles, publishers
where titles.pub_id = publishers.pub_id

A singleinsert or update statement can specify values either for the columns
from titles or for the column from publishers:

update nul titabl e_view
set type = "user_friendly"
where type = "popul ar_conp"

However, this statement fails because it affects columns from both titles and

publishers:
update nultitabl e _view
set type = "cooking_trad",
state = "WA"

where type = "trad_cook"

Views with IDENTITY columns

Thisrestriction determines what types of modificationsyou can maketo views
that include IDENTITY columns. By definition, IDENTITY columns are not
updatable. Updates through a view cannot specify an IDENTITY column
value.

Insertsto IDENTITY columns are restricted to:
e Thetable owner

*  The Database Owner or the System Administrator if the table owner has
granted them permission

»  The Database Owner or the System Administrator if impersonating the
table owner by using the setuser command.

To enablesuchinsertsthrough aview, usesetidentity_insert on for thecolumn’s
basetable. It is not sufficient to use set identity_insert on for the view through
which you are inserting.

Dropping views
To delete a view from the database, use drop view:

drop view [owner.]Jview_name [, [owner.]Jview_name]...
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Asindicated, you can drop more than one view at atime. Only its owner (or
the database owner) can drop aview.

When you issue drop view, information about the view is deleted from
sysprocedures, sysobjects, syscolumns, syscomments, sysprotects, and
sysdepends. All privileges on that view are also deleted.

If aview depends on atable or on another view that has been dropped,
Adaptive Server returns an error message if anyone tries to use the view. If a
new table or view is created to replace the one that has been dropped, and if it
has the same name as the dropped table or view, the view again becomes
usable, as long as the columns referenced in the view definition exist.

Using views as security mechanisms

Permission to access the subset of datain aview must be explicitly granted or
revoked, regardless of the permissionsin force on the view’sunderlying tables.
Datain an underlying tablethat isnot included in the view ishidden from users
who are authorized to access the view but not the underlying table.

For example, you may not want some users to access the columns that have to
do with money and sales in the titles table. You can create aview of thetitles
table that omits those columns, and then give all users permission on the view,
and give only the Sales Department permission on the table. For example:

revoke all on titles to public
grant all on bookview to public
grant all on titles to sales

For information about how to grant or revoke permissions, see the System
Administration Guide.

Getting information about views

System procedures, catal og stored procedures, and Adaptive Server built-in
functions provide information from the system tables about views.

For compl ete information about system procedures, see the Reference Manual.
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Getting help on views with sp_help

370

You can get areport on aview with sp_help. For example:

sp_hel p hiprice
Nanme Owner type

hi price dbo Vi ew

(1 row affected)

Dat a_| ocat ed_on_segnent When_cr eat ed

not applicable

July 7 1997 11: 57AM

Col um_nane Type Lengt h Preci si on
title_id tid 6 NULL
title var char 80 NULL
type char 12 NULL
pub_id char 4 NULL
price noney 8 NULL
advance noney 8 NULL
total _sales i nt 4 NULL
not es var char 200 NULL
pubdat e dateti ne 8 NULL
contract bi t 1 NULL

Nul |'s Def aul t _name Rul e_name Identity
0 NULL NULL 0
0 NULL NULL 0
0 NULL NULL 0
1 NULL NULL 0
1 NULL NULL 0
1 NULL NULL 0
1 NULL NULL 0
1 NULL NULL 0
0 NULL NULL 0
0 NULL NULL 0

No defined keys for this object.

(return status = 0)
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Using sp_helptext to display view information

The System Security Officer must reset the allow select on syscomments.text
column configuration parameter, in the evaluated configuration. (See
evaluated configuration in the Glossary for more information.) When this
happens, you must be the creator of the view or a System Administrator to view
the text of aview through sp_helptext.

To display the text of the create view statement, execute sp_helptext:

sp_hel ptext hiprice

create view hiprice

as select *

fromtitles

where price > $15 and advance > $5000

(1 row affected, return status = 0)

If the source text of aview was encrypted using sp_hidetext, Adaptive Server
displays amessage advising you that the text is hidden. For information about
hiding source text, see sp_hidetext in the Reference Manual .

Using sp_depends to list dependent objects

sp_depends lists all the objects that the view or table referencesin the current
database, and all the objects that reference that view or table.
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sp_depends titles
Things inside the current database that reference the

obj ect .

obj ect type

dbo. history_proc stored procedure
dbo.title_proc stored procedure
dbo.titleid_proc stored procedure
dbo. deltitle trigger
dbo.total sales_trig trigger

dbo. account s Vi ew

dbo. bookvi ew Vi ew
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dbo. cat egori es Vi ew
dbo. hi price Vi ew
dbo. mul titabl e_view view
dbo.titl eview Vi ew

(return status = 0)

Listing all views in a database
sp_tables lists all views in a database when used in the following format:
sp_tables @able_type = ""VIEW"

Finding an object name and ID

The system functions object_id() and object_name() identify the ID and name
of aview. For example;

sel ect object _id("titleview")

480004741
Object names and IDs are stored in the sysobjects table.
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Using the Built-In Functions in
Queries

Built-in functions are a Transact-SQL extension to SQL that return
information from the database.

This chapter discusses:

Topic Page
System functions that return database information 373
String functions used for character strings or expressions 379
Text functions used for text and image data 389
Aggregate functions 392
Mathematical functions 393
Date functions 396
Datatype conversion functions 402
Security functions 412

For reference material on the built-in functions, see the Reference Manual.

System functions that return database information
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The system functions return special information from the database. Many
of them provide a shorthand way of querying the system tables.

The general syntax of the system functionsis:
select function_name(argument[s])

You can use the system functionsin theselect list, in thewhere clause, and
anywhere an expression is allowed.

For example, to find the user identification number of your coworker who
logsin as*“harold,” type:

sel ect user _id("harold")

Assuming that “harold” hasuser ID 13, theresult is:
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(1 row affected)

Generally, the name of the function tells you what kind of information is
returned.

The system function user_name takesan |D number asitsargument and returns
the user’s name:

sel ect user_nane(13)

(1 row affected)
To find the name of the current user, that is, your name, omit the argument:

sel ect user_nane()

(1 row affected)
Adaptive Server handles user | Ds as follows:

*  The System Administrator becomes the Database Owner in any database
he or sheis using by assuming the server user 1D 1.

 A“guedt” user isaways given the server user ID 1.

* Insideadatabase, the user_name of the Database Owner isalways“dbo”;
hisor her user ID is 1.

* Inside adatabase, the “guest” user ID is aways 2.

Table 11-1 lists the name of each system function, the argument it takes, and
the result it returns.

Table 11-1: System functions, arguments, and results

Function Argument Result
col_name (object_id, column_id [, database_id ]) Returns the column name.
col_length (object_name, column_name) Returns the defined length of column. Use
datalength to see the actual data size.
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Function Argument Result

curunreservedpgs  (dbid, Istart, unreservedpgs) Returnsthe number of free pagesin adisk piece.
If the database is open, the value is taken from
memory; if the databaseisnot in use, thevalueis
taken from the unreservedpgs column in
sysusages.

data_pgs ([dbid,] object_id , {doampg | ioampg }) Returns the number of pages used by the table
(doampg) or index (ioampg). Theresult doesnot
include pages used for internal structures. Use
the function in a query run against the
sysindexes table.

datalength (expression) Returns the length of expression in bytes.
expression is usually acolumn name. If
expression is a character constant, it must be
enclosed in quotes.

db_id ([ database name]) Returnsthe database | D number. database _name
must be acharacter expression; if it isaconstant
expression, it must be enclosed in quotes. If no
database_nameissupplied, db_id returnsthe ID
number of the current database.

db_name ([database_id]) Returnsthe database name. database_id must be
anumeric expression. If no database idis
supplied, db_name returns the name of the
current database.

host_id O Returns the host process ID of the client process
(not the Adaptive Server process).

host_name O Returns the current host computer name of the
client process (not the Adaptive Server process).

index_col (object_name, index_id, key_#[,user_id]) Returnsthe nameof theindexed column; returns
NULL if object_nameisnot atable or view
name.

isnull (expressionl, expression2) Substitutes the value specified in expression2

when expressionl evaluatesto NULL.The
datatypes of the expressions must convert
implicitly, or you must use the convert function.
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Function Argument Result

Ict_admin ({{ "lastchance" | "logfull" | "unsuspend”} ,  Manages the log segment’s last-chance
database id} | "reserve", log_pages}) threshold.

lastchance creates alast-chance threshold in the
specified database.

logfull returns 1 if the last-chance threshold has
been crossed in the specified database, or 0 if it
has not.

unsuspend awakens suspended tasksin the
database and disablesthelast-chancethresholdif
that threshold has been crossed.

reserve returns the number of free log pages
required to successfully dump a transaction log
of the specified size.

object_id (object_name) Returns the object ID.

object_name (object_id [, database id]) Returns the object name.

reserved_pgs (object_id, { doampg | ioampg}) Returnsthe number of pagesallocated to table or
index, including report pages used for internal
structures.

rowent (doampg) Returnsthe number of rowsin atable (estimate).

suser_id ([server_user_name]) Returns the server user’s ID number from

syslogins. If no server_user_nameissupplied, it
returns the server ID of the current user.
suser_name ([server_user_id]) Returnsthe server user’sname. Server user’sIDs
are stored in syslogins. If no server_user_idis
supplied, it returns the name of the current user.

tsequal (timestamp, timestamp?2 ) Comparestimestamp valuesto prevent updateon
arow that has been modified since it was
selected for browsing. timestamp is the
timestamp of the browsed row; timestamp2 isthe
timestamp of the stored row. Allows you to use
browse mode without calling DB-Library.

used_pgs (object_id, doampg, ioampg) Returnsthetotal number of pagesused by atable
and its clustered index.

user Returns the user’s name.

user_id ([user_name]) Returns the user’s ID number. Reports the

number from sysusers in the current database. If
nouser_nameissupplied, it returnsthelD of the
current user.

user_name ([user_id]) Returns the user’s name, based on the user’s ID
inthe current database. If no user_idissupplied,
it returns the name of the current user.
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Function Argument Result

valid_name (character_expression) Returns 0 if the character_expressionisnot a
valid identifier (illegal characters or more than
30 byteslong), or anumber other than O if itisa
valid identifier.

valid_user (server_user_id) Returns 1 if the specified ID isavalid user or

aliasin at least one database on this Adaptive
Server. You must have the sa_role or sso_role

role to use thisfunction on aserver_user_id

other than your own.

When the argument to a system function is optional, the current database, host
computer, server user, or database user is assumed. With the exception of user,
built-in functions are always used with parentheses, even if the argument is

NULL.

Examples of using system functions
The examples in this section use these system functions:

col_length

col_length
datalength
isnull

user_name

This query finds the length of the title column in thetitles table (the “x=" is
included so that the result has a column heading):
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select x = col _length("titles", "title")

(1 row affected)
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datalength

isnull

user_name

378

In contrast to col_length, which findsthe defined length of acolumn, datalength
reports the actual length, in bytes, of the data stored in each row. Use this
function on varchar, nvarchar, varbinary, text, and image datatypes, since they
can store variable lengths and do not store trailing blanks. datalength of any
NULL datareturns NULL. When achar value is declared to allow NULLS,
Adaptive Server storesitinternally asavarchar. All other datatypesreport their
defined length. Here is an example that finds the length of the pub_name
column in the publishers table:

sel ect Length = datal engt h(pub_nane), pub_nane
from publishers
Length pub_nane

13 New Age Books
16 Bi nnet & Hardl ey
20 Al godat a | nf osyst ens

(3 rows affected)

This query finds the average of the prices of al titles, substituting the value
“$10.00” for all NULL entriesin price:

sel ect avg(isnull (price, $10.00))
fromtitles

(1 row affected)

This query finds the row in sysusers where the name is equal to the result of
applying the system function user_name to user ID 1:

sel ect nane

from sysusers

where nane = user_nane(1)
nane

(1 row affected)
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String functions used for character strings or

expressions

String functions are used for various operations on character strings or
expressions. A few string functions can be used on binary data aswell ason
character data. You can also concatenate binary data or character strings or
expressions.

String built-in functions return values commonly needed for operations on
character data. String function names are not keywords.

The syntax for string functions takes the general form:
select function_name(arguments)

You can concatenate binary or character expressions like this:
select (expression + expression [+ expression]...)

When concatenating noncharacter, nonbinary expressions, you must use the
convert function:

select "The price is " + convert(varchar(12), price)
fromtitles

Most string functions can be used only on char, nchar, unichar , varchar,
univarchar, and nvarchar datatypes and on datatypes that implicitly convert to
char, unichar, or varchar, univarchar. A few string functions can also be used on
binary and varbinary data. patindex can be used on text, char, nchar, varchar, and
nvarchar columns.

You can concatenate binary and varbinary columns and char, unichar, nchar,
varchar, univarchar, and nvarchar columns. If you concatenate unichar and
univarchar with char, nchar, nvarchar, and varchar, the result is unichar or
univarchar. However, you cannot concatenate text or image columns.

You can nest string functions and use them anywhere an expression is allowed.
When you use constants with a string function, enclose them in single or
double quotes.

Each function also accepts arguments that can be implicitly converted to the
specified type. For example, functions that accept approximate numeric
expressions also accept integer expressions. Adaptive Server automatically
converts the argument to the desired type.

Table 11-2 liststhe arguments used in string functions. If afunction takes more
than one expression of the sametype, the arguments are numbered char_expr1,
char_expr2, and so on.
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Table 11-2: Arguments used in string functions

Argument type

Can be replaced by

char_expr A character-type column name, variable, or constant expression of char, unichar, varchar,
univarchar, nchar, or nvarchar type. Functions that accept text column names are noted in the
explanation. Constant expressions must be enclosed in quotation marks.

uchar_expr A character-type column name, variable, or constant expression of unichar or univarchar
type. Functions that accept text column names are noted in the explanation. Constant
expressions must be enclosed in quotation marks.

expression A binary or character column name, variable or constant expression. Can be char, varchar,
nchar,, nvarchar, unichar or univarchar data, asfor char_expr, plus binary or varbinary.

pattern A character expression of char, nchar, varchar, or nvarchar datatype that may include any of

the pattern-matching wildcards supported by Adaptive Server.

approx_numeric

Any approximate numeric (float, real, or double precision) column name, variable, or
constant expression.

integer_expr Any integer (such astinyint, smallint or int), column name, variable, or constant expression.
Maximum size ranges are noted, as they apply.
start Aninteger_expr.
length Aninteger_expr.
Table 11-3 lists function names, arguments, and results.
Table 11-3: String functions, arguments and results

Function Argument Result

ascii (char_expr) Returns the ASCII code for the first character in the expression.

char (integer_expr) Converts a single-byte integer value to a character value. char is
usually used astheinverse of ascii. integer_expr must be between
0 and 255. Returns achar datatype. If the resulting valueisthe
first byte of a multibyte character, the character may be
undefined.

charindex (expressionl, expression?2) Searches expression2 for the first occurrence of expressionl and
returnsan integer representing its starting position. If expressionl
isnot found, it returns 0. If expressionl contains wildcard
characters, charindex treats them asliterals.

char_length (char_expr) Returns an integer representing the number of charactersina
character expression or text value. For variable-length datain a
table column, char_length returns the number of characters. For
fixed-length data, it returns the defined length of the column. For
multibyte character sets, the number of charactersin the
expression is usualy less than the number of bytes; use the
system function datalength to determine the number of bytes.

difference (char_expr1, char_expr2) Returns an integer representing the difference between two
soundex values. See soundex, below.

lower (char_expr) Converts uppercase to lowercase. Returns a character value.
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Function

Argument

Result

Itrim

(char_expr)

Removes leading blanks from the character expression. Only
values equivalent to the space character in the SQL specia
character specification are removed.

patindex

(“%opattern%”,
char_expr [using {bytes |
chars | characters}])

Returns an integer representing the starting position of the first
occurrence of pattern in the specified character expression;
returns O if pattern is not found. By default, patindex returns the
offset in characters. Toreturn the offset in bytes, that is, multibyte
character strings, specify using bytes. The % wildcard character
must precede and follow pattern, except when searching for first
or last characters. See “Character stringsin query results’ on
page 48 for a description of the wildcard characters that can be
used in pattern. patindex can be used on text data.

replicate

(char_expr, integer_expr)

Returns a string with the same datatype as char_expr, containing
the same expression repeated the specified number of times or as
many times as will fit into a 255-byte space, whichever isless.

reverse

(expression)

Returns the reverse of the character or binary expression; if
expression is“abcd”, it returns “dcba’; if expression is
0x12345000, returns 0x00503412.

right

(expression, integer_expr)

Returns the part of the character or binary expression starting at
the specified number of characters from the right. Return value
has the same datatype as the character expression.

rtrim

(char_expr)

Removes trailing blanks. Only values equivalent to the space
character in the SQL special character definition are removed.

soundex

(char_expr)

Returns a four-character soundex code for character strings that
are composed of a contiguous sequence of valid single- or
double-byte Roman letters.

space

(integer_expr)

Returns a string with the indicated number of single-byte spaces.

str

(approx_numeric
[, length [, decimal] ])

Returns a character representation of the floating point number.
length setsthe number of charactersto bereturned (including the
decimal point, al digitsto theright and left of the decimal point,
and blanks); decimal sets the number of decimal digitsto be
returned.

length and decimal are optional. If given, they must be
nonnegative. Default length is 10; default decimal isO. str rounds
the decimal portion of the number so that the resultsfit within the
specified length.

stuff

(char_expr1l, start, length,
char_expr2)
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Deletelength charactersfrom char_expr1 at start, and then insert
char_expr2intochar_exprlat start. To delete characters without
inserting other characters, char_expr2 should be NULL, not” ”,
which indicates a single space.
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Function Argument Result
substring (expression, start, length) Returns part of a character or binary string. start specifiesthe

character position at which the substring begins. length specifies
the number of charactersin the substring.

to_unichar (integer_expr) Returns a unichar expression having the value of the integer
expression. If theinteger expression isin the range
0xD800..0xDFFF, a sqlstate exception is raised, an error is
printed, and the operation is aborted. If the integer expression is
in the range 0..0xFFFF, asingle Unicode valueisreturned. If the
integer expression isin the range 0x10000..0x 10FFFF, a
surrogate pair is returned.

upper (char_expr) Converts lowercase to uppercase. Returns a character value.

uhighsurr (uchar_expr, start) Returns 1 if the Unicode value at start isthe high half of a
surrogate pair (which should appear first in the pair). Otherwise,
returns 0. This function allows you to write explicit code for
surrogate handling. Particularly, if asubstring startson aUnicode
character where uhighsurr() is true, extract a substring of at least
2 Unicode values, assubstr() does not extract just 1. substr() does
not extract half of a surrogate pair).

ulowsurr (uchar_expr, start) Returns 1 if the Unicode value at start is the low half of a
surrogate pair (which should appear second in the pair).
Otherwise, returns 0. Thisfunction allows you to explicitly code
around the adjustments performed by substr(), stuff(), and right().
Particularly, if a substring ends on a Unicode value where
ulowsurr() istrue, extract a substring of 1 less characters (or 1
more), since substr() does not extract a string that contains an
unmatched surrogate pair.

uscalar (uchar_expr) Returns the Unicode scalar value for the first Unicode character
inan expression. If thefirst character isnot the high-order half of
asurrogate pair, then the value isin the range 0..0xFFFF. If the
first character is the high-order half of a surrogate pair, a second
value must bealow-order half, and thereturn valueisintherange
0x10000..0x10FFFF. If thisfunction is called on auchar_expr
containing an unmatched surrogate half, an SQLSTATE
exception is raised, an error printed, and the operation aborted.

Examples of using string functions
The examplesin this section use these system functions:
e charindex, patindex
e dir
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charindex, patindex

e Stuff
* soundex, difference

e substring

The charindex and patindex functions return the starting position of a pattern
you specify. Both take two arguments, but they work slightly differently, since
patindex can use wildcard characters, but charindex cannot. charindex can be
used only on char, nchar, unichar, univarchar, varchar, nvarchar, binary, and
varbinary columns; patindex works on char, nchar, unichar, univarchar, varchar,
nvarchar, and text columns.

Both functions take two arguments. The first is the pattern whose position you
want. With patindex, you must include percent signs before and after the
pattern, unless you are looking for the pattern as the first (omit the preceding
%) or last (omit the trailing %) characters in a column. For charindex, the
pattern cannot include wildcard characters. The second argument is acharacter
expression, usually acolumn name, in which Adaptive Server searches for the
specified pattern.

To find the position at which the pattern “wonderful” beginsin acertain row of
the notes column of the titles table, using both functions, enter:

sel ect charindex("wonderful", notes),
pati ndex(" %wnderful %, notes)

fromtitles

where title_id = "TC3218"

(1 row affected)

If you do not restrict the rows to be searched, the query returns all rowsin the
table and reports zero values for those rows that do not contain the pattern. In
the following example, patindex finds all the rowsin sysobjects that start with
“sys’ and whose fourth character is“a’, “b”, “c”, or “d”:

sel ect nane

from sysobj ects

where patindex("sys[a-d]%, nane) > 0
nane

sysal ternat es

sysattributes
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str

stuff

384

syscol umms
sysconmment s
sysconstraints
sysdepends

(6 rows affected)

The str function converts numbers to characters, with optional arguments for
specifying the length of the number (including sign, decimal point, and digits
to the right and left of the decimal point), and the number of places after the
decimal point.

Set length and decimal argumentsto str positive. The default length is 10. The
default decimal is 0. The length should be long enough to accommodate the
decimal point and the number’s sign. The decimal portion of theresult is
rounded to fit within the specified length. If the integer portion of the number
does not fit within the length, however, str returns a row of asterisks of the
specified length.

For example:
sel ect str(123.456, 2, 4)

* %

(1 row affected)

A short approx_numeric isright-justified in the specified length, and along
approx_numeric is truncated to the specified number of decimal places.

The stuff function inserts a string into another string. It deletes a specified
length of charactersin exprl at the start position. It then inserts expr2 string
into exprl string at the start position. If the start position or the length is
negative, aNULL string is returned.

If the start positionislonger than exprl, aNULL stringisreturned. If thelength
to deleteislonger than exprl, it is deleted through the last character in expr1l.
For example:

sel ect stuff("abc", 2, 3, "xyz")
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soundex, difference
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axyz

(1 row affected)

To use stuff to delete a character, replace expr2 with NULL, not with empty
guotation marks. Using “ ” to specify anull character replaces it with a space.

sel ect stuff("abcdef", 2, 3, null)
aef

(1 row affected)

sel ect stuff("abcdef", 2, 3, "")

a ef

(1 row affected)

The soundex function converts a character string to afour-digit codefor usein
acomparison. It ignores vowelsin the comparison. Nonal phabetic characters
terminate the soundex evaluation. This function always returns some value.
These two names have identical soundex codes:

sel ect

S530 S530

soundex ("smith"),

soundex ("smythe")

The difference function compares the soundex values of two strings and
evaluates the similarity between them, returning avalue from 0 to 4. A value
of 4 isthe best match. For example:

select difference("smthers", "snothers")
4

(1 row affected)

sel ect difference("snothers", "brothers")

(1 row affected)
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substring

386

The following example uses the substring function. It displays the last name
and first initial of each author, for example, “Bennet A”.

sel ect au_l nane, substring(au_fnanme, 1, 1)
from aut hors

substring returns a portion of a character or binary string.

substring always takes three arguments. The first can be a character or binary
string, a column name, or a string-valued expression that includes a column
name. The second argument specifies the position at which the substring
should begin. The third specifies the length, in number of characters, of the
string to be returned.

The syntax of substring looks like this:
substring(expression, start, length)

For example, hereis how to specify the second, third, and fourth characters of
the string constant “abcdef”:

sel ect x = substring("abcdef", 2, 3)

(1 row affected)

The following example shows how to extract the lower four digitsfrom a
binary field, where each position represents two binary digits:

sel ect substring(xactid,5,2) from sysl ogs
0x0000
0x0001
0x0001
0x0001
0x0001
0x0001
0x0001
0x0001
0x0001
0x0001
0x0001

(11 rows affected)
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Examples of other string functions
Most of the remaining string functions are easy to use and understand.

Table 11-4: String function examples

Statement Result

select right("abcde", 3) cde

select right("abcde", 6) abcde

select right(0x12345000, 3) 0x345000
select right(0x12345000, 6) 0x12345000
select upper("torso”) TORSO

select ascii("ABC") 65

Concatenation

You can concatenate binary or character expressions—combine two or more
character or binary strings, character or binary data, or a combination of
them—with the + string concatenation operator. The maximum length of a
concatenated string is 16384 bytes.

When you concatenate character strings, enclose each character expression in
single or double quotes.

The concatenation syntax is:
select (expression + expression [+ expression]...)
Hereis how to combine two character strings:

sel ect ("abc" + "def")

abcdef

(1 row affected)

This query displays California authors' names under the column heading
Moniker in last name-first name order, with a comma and space after the last
name;

sel ect Moniker = (au_lnane + ", " + au_fnane)
from aut hors

where state = "CA"

Moni ker

VWi te, Johnson

Green, Marjorie
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Carson, Chery

O Leary, M chae
Straight, Dick
Bennet, Abraham
Dull, Ann

Gringl esby, Burt
Locksl ey, Chastity
Yokonot o, Aki ko
Stringer, Dirk
MacFeat her, Stearns
Karsen, Livia

Hunt er, Sheryl
McBadden, Heat her

(15 rows affected)

To concatenate numeric or datetime datatypes, you must use the convert
function:

sel ect "The due date is " + convert(varchar(30),
pubdat e)

fromtitles

where title_id = "BUL032"

The due date is Jun 12 1986 12: 00AM

(1 row affected)

Concatenation and the empty string

Adaptive Server evaluates the empty string (““ or ‘') asasingle space. This
Statement:

sel ect "abc" + "" + "def"
produces:
abc def

Nested string functions

You can nest string functions. For example, to display the last name and the
firstinitial of each author, with acomma after the last name and a period after
the first name, type:

select (au_lnanme + "," + " " + substring(au_fnane, 1,
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1) +".")

from aut hors

where city = "Qakl and"
Geen, M

Straight, D

Stringer, D

MacFeat her, S.

Karsen, L.

(5 rows affected)

To display the pub_id and the first two characters of each title_id for books
priced more than $20, type:

sel ect substring(pub_id + title_id, 1, 6)
fromtitles

where price > $20

1389PC

0877PS

0877TC

(3 rows affected)

Text functions used for text and image data

Text built-in functions are used for operations on text and image data. Table 11-
5 lists text function names, arguments, and results:

Table 11-5: Built-in text functions for text and image data

Function Argument Result
patindex (“%pattern%”, char_expr [using {bytes | Returns an integer value representing the starting
chars | characters} ] ) position of the first occurrence of patternin the
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specified character expression; returns O if patternis
not found. By default, patindex returns the offset in
characters; to return the offset in bytes for multibyte
character strings, specify using bytes. The % wildcard
character must precede and follow pattern, except
when you are searching for first or last characters. See
“Character stringsin query results’ on page 48 for a
description of thewildcard charactersthat can be used
in pattern.
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Function Argument Result

textptr (text_columname) Returns the text pointer value, a 16-byte varbinary
value.

textvalid (“table_name..col_name’, textpointer) Checksthat agiven text pointer isvalid. Note that the

identifier for atext or image column must include the
table name. Returns 1 if the pointer isvalid, O if the
pointer isinvalid.

datalength also works on text columns. See “ System functions that return
database information” on page 373 for information about datalength.

The set textsize command specifiesthelimit, in bytes, of thetext or image data
to bereturned with aselect statement. For exampl e, thiscommand setsthelimit
on text or image data returned with aselect statement to 100 bytes:

set textsize 100

The current setting is stored in the @@textsize global variable. The default
setting is controlled by the client program. To reset the default, issue:

set textsize O

You can also use the @@textcolid, @@textdbid, @@textobjid, @@textptr,
and @@textsize global variables to manipulate text and image data.

Readtext

The readtext command provides away to retrieve text and image valuesif you
want to retrieve only aselected portion of acolumn’sdata. readtext requiresthe
name of the table and column, the text pointer, a starting offset within the
column, and the number of characters or bytes to retrieve.

The full syntax of readtext is:

readtext [[database.]lowner.]table_name.column_name
text_pointer offset size
[holdlock | noholdlock] [readpast]
[using {bytes | chars | characters}]
[at isolation {
[read uncommitted | 0] |
[read committed | 1] |
[repeatable read | 2] |
[serializable | 3]}]

390 Adaptive Server Enterprise



Chapter 11  Using the Built-In Functions in Queries

The holdlock flag locks the text value for reads until the end of the transaction.
Other users can read the value but cannot modify it. The at isolation clauseis
described in Chapter 19, “ Transactions. Maintaining Data Consistency and
Recovery.”

If you are using amultibyte character set, the using option allowsyou to choose
whether you want readtext to interpret the offset and size as bytes or as
characters. Both chars and characters specify characters. This option has no
effect when used with asingle-byte character set or with image values (readtext
reads image values only on a byte-by-byte basis). If the using option is not
given, readtext returns the value as if bytes were specified.

Adaptive Server has to determine the number of bytes to send to theclient in
response to areadtext command. When the offset and size are in bytes,
determining the number of bytesin the returned text is smple. When the offset
and size arein characters, Adaptive Server must calculate the number of bytes
being returned to the client. As aresult, performance may be slower when
using characters as the offset and size. using characters is useful only when
Adaptive Server is using a multibyte character set. This option ensures that
readtext does not return partial characters.

When using bytes as the offset, Adaptive Server may find partial characters at
the beginning or end of thetext datato bereturned. If it does, the server replaces
each partial character with question marks before returning the text to the
client.

You cannot use readtext on text and image columns in views,

Examples of using text functions

This example uses the textptr function to locate the text column, copy,
associated with title_id BU7832 in table blurbs. The text pointer, a 16-byte
binary string, is put into alocal variable, @val, and supplied as a parameter to
the readtext command. readtext returns 5 bytes starting at the second byte, with
an offset of 1.

decl are @al binary(16)

sel ect @al = textptr(copy) from blurbs
where au_id = "486-29-1786"

readt ext blurbs.copy @al 1 5

textptr returns a 16-byte varbinary string. Sybase suggests that you put this
stringinto alocal variable, asinthe preceding example, and useit by reference.
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