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About This Book

Audience

How to use this book

Related documents

Reference Manual: Commands

The Adaptive Server Reference Manual includes four guides to Sybase®
Adaptive Server® Enterprise and the Transact-SQL® language:

Building Blocks describes the “ parts” of Transact-SQL : datatypes,
built-in functions, global variables, expressions and identifiers,
reserved words, and SQL STATE errors. Before you can use
Transact-SQL sucessfully, you need to understand what these
building blocks do and how they affect the results of Transact-SQL
statements.

Commands provides reference information about the Transact-SQL
commands, which you use to create statements.

Procedures provides reference information about system procedures,
catalog stored procedures, extended stored procedures, and dbcc
stored procedures. All procedures are created using Transact-SQL
statements.

Tables providesreference information about the system tables, which
store information about your server, databases, users, and other
details of your server. It also provides information about the tablesin
the dbcedb and dbccalt databases.

The Adaptive Server Reference Manual isintended as areferencetool for
Transact-SQL users of all levels.

Chapter 1, “Commands,” lists the Adaptive Server commandsin a
table that provides the name and a brief description. Click on a
command namein Table 1-1 on page 1 to go directly to the
command.

Complex commands, such as select, are divided into subsections. For
exampl e, there arereference pages on the compute clause and on the group
by and having clauses of the select command.

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

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

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

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.

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.

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.

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

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

Error Messages and Troubleshooting Guide — explains how to resolve
frequently occurring error messages and describes solutions to system
problems frequently encountered by users.

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— describeshow to install and use Java
classes as data types, functions, and stored proceduresin the Adaptive
Server database.
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e Job Scheduler User's Guide — provides instructions 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).

e 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.

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

e 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:

e Building Blocks — Transact-SQL datatypes, functions, global
variables, expressions, identifiers and wildcards, and reserved words.

*  Commands— Transact-SQL commands.

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

e Tables— Transact-SQL system tables and dbcc tables.
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Other sources of
information

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.

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

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.

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

Using Sybase Failover in a High Availability System — provides
instructions for using Sybase’s Failover to configure an Adaptive Server
as acompanion 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.

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

XA Interface Integration Guide for CICS, Encina, and TUXEDO —
provides instructions for using the Sybase DTM XA interface with
X/Open XA transaction managers.

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.

Use the Sybase Getting Started CD, the Sybase Technical Library CD and the
Technical Library Product ManualsWeb 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 alink provided on the CD).
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Sybasecertifications

on the Web

Sybase EBFs and
software
maintenance

e TheTechnical 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.

e TheTechnical 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/.

Technical documentation at the Sybase Web site is updated frequently.

[JFinding the latest information on product certifications

1 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.

a A W N

Click a Certification Report title to display the report.

[ICreating a personalized view of the Sybase Web site (including support
pages)
Set up aMySybase profile. MySybaseisafree servicethat allowsyouto create
apersonalized view of Sybase Web pages.

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

2 Click MySybase and create a MySybase profile.

[JFinding the latest information on EBFs and software maintenance

1 Point your Web browser to the Sybase Support Page at
http://lwww.sybase.com/support.
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2  Select EBFs/Maintenance. 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/Maintenance report, or click the
product description to download the software.

Conventions The following sections describe conventions used in this manual.

SQL isafree-formlanguage. Thereare no rules about the number of wordsyou
can put on aline or where you must break a line. However, for readability, all
examples and most syntax statementsin this manual are formatted so that each
clause of astatement beginson anew line. Clausesthat have morethan onepart
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, command options, utility select
names, utility options, and other keywords are
in “command” font (Aria, 8 point).

Database names, datatypes, file names and master database

path names are in “database object” font

(Arial, 8 paint).

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

sp_configure

names arein italics. sgl.ini file
column_name
$SYBASE/ASE directory
Variables, or words that stand for values that select column_name
youfill in, arein “variable” font (Italics). from table_name
where search_conditions
Type parentheses as part of the command. compute row_aggregate (column_name)
Double colon, equals sign indicates that the u=
syntax iswritten in BNF notation. Do not type
this symbol. Indicates “is defined as’.
Curly braces mean that you must choose at {cash, check, credit}
least one of the enclosed options. Do not type
the braces.
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Element Example

Brackets mean that to choose one or more of [cash | check | credit]
the enclosed optionsis optional. Do not type

the brackets.

The comma means you may choose as many cash, check, credit

of the options shown as you want. Separate
your choices with commas as part of the
command.

The pipe or vertical bar (|) means you may cash | check | credit
select only one of the options shown.

An élipsis(...) means that you can repeat the buy thing = price [cash | check | credit]

last unit as many times as you like. [, thing = price [cash | check | credit]]...
You must buy at least onething and giveitsprice. You may choose
amethod of payment: one of theitemsenclosed in square brackets.
You may also choose to buy additional things: as many of them as
you 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 as follows:

sp_dropdevice [device_name]
or, for acommand with more options:

select column_name
from table_name
where search_conditions

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

e Examples showing the use of Transact-SQL commands are printed like
this:

select * from publishers

«  Examples of output from the computer appear as follows:

pub_ id pub name city state
0736 New Age Books Boston MA
0877 Binnet & Hardley Washington DC
1389 Algodata Infosystems Berkeley CA

(3 rows affected)

Reference Manual: Commands Xiii



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 sensitivity 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 Sybaseinstallation that has purchased a support contract has one or more
designated people who are authorized to contact Sybase Technical Support. If
you cannot resolve aproblem using the manuals or online help, please have the
designated person contact Sybase Technical Support or the Sybase subsidiary
in your area.
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CHAPTER 1

Commands

This volume describes commands, clauses, and other el ements used to
construct a Transact-SQL statement.

Overview
Table 1-1 provides a brief description of the commands in this chapter.
Table 1-1: Transact-SQL commands
Command Description

alter database

Increases the amount of space allocated to a database.

alter role Defines mutually exclusive rel ationships between roles and adds, drops, and changes
passwords for roles.

alter table Adds new columns; adds, changes, or drops constraints, changes constraints; partitions
or unpartitions an existing table.

begin...end Encloses a series of SQL statements so that control-of-flow language, such asif...else,

can affect the performance of the whole group.

begin transaction

Marks the starting point of a user-defined transaction.

break Causes an exit from awhile loop. break is often activated by an if test.

case Allows SQL expressions to be written for conditional values. case expressions can be
used anywhere a value expression can be used.

checkpoint Writes dl dirty pages (pages that have been updated since they were last written) to the
database device.

close Deactivates a cursor.

coalesce Allows SQL expressionsto be written for conditional values. coalesce expressions can
be used anywhere a value expression can be used; alternative for a case expression.

commit Marks the ending point of a user-defined transaction.

compute clause

Generates summary values that appear as additional rowsin the query resullts.

connect to...disconnect

Specifies the server to which a passthrough connection is required.

continue

Causes the while loop to restart. continue is often activated by an if test.

create database

Creates a new database.

create default

Specifiesavauetoinsert in acolumn (or in al columns of a user-defined datatype) if
no value is explicitly supplied at insert time.
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Command

Description

create existing table

Confirms that the current remote table information matches the information that is
stored in column_list, and verifies the existence of the underlying object.

create function (SQLJ)

create index

Creates an index on one or more columnsin atable.

create plan

Creates an abstract query plan.

create procedure

Creates a stored procedure that can take one or more user-supplied parameters.

create proxy_table

Creates aproxy table without specifying acolumn list. Component Integration Services
derives the column list from the metadata it obtains from the remote table.

create role

Creates a user-defined role.

create rule

Specifies the domain of acceptable values for a particular column or for any column of
a user-defined datatype.

create schema

Creates a new collection of tables, views and permissions for a database user.

create table

Creates new tables and optional integrity constraints.

create trigger

Creates atrigger, atype of stored procedure often used for enforcing integrity
congtraints. A trigger executes automatically when a user attempts a specified data
modification statement on a specified table.

create view

Creates aview, which is an aternative way of looking at the datain one or more tables.

dbcc

Database Consistency Checker (dbcc) checks the logical and physical consistency of a
database. Use dbcc regularly as a periodic check or if you suspect any damage.

deallocate cursor

Makes a cursor inaccessible and releases all memory resources committed to that
CUrsor.

declare

Declares the name and type of local variablesfor abatch or procedure.

declare cursor

Defines a cursor.

delete

Removes rows from atable.

delete statistics

Removes statistics from the sysstatistics system table.

disk init Makes a physical device or file usable by Adaptive Server.

disk mirror Creates a software mirror that immediately takes over when the primary device fails.

disk refit Rebuilds the master database’s sysusages and sysdatabases system tables from
information contained in sysdevices. Use disk refit after disk reinit as part of the
procedure to restore the master database.

disk reinit Rebuilds the master database’s sysdevices system table. Use disk reinit as part of the

procedure to restore the master database.

disk remirror

Reenables disk mirroring after it is stopped by failure of amirrored device or
temporarily disabled by the disk unmirror command.

disk resize

Dynamically increase the size of database devices, rather than initializing anew device

disk unmirror

Disables either the origina device or its mirror, allowing hardware maintenance or the
changing of a hardware device.

drop database

Removes one or more databases from a Adaptive Server.

drop default

Removes a user-defined default.
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Command Description
drop function (SQLJ)
drop index Removes an index from atable in the current database.

drop procedure

Removes user-defined stored procedures.

drop role Removes a user-defined role.

drop rule Removes a user-defined rule.

drop table Removes atable definition and all of its data, indexes, triggers, and permission
specifications from the database.

drop trigger Removes atrigger.

drop view Removes one or more views from the current database.

dump database

Makes abackup copy of the entire database, including the transaction log, in aform that
can beread in with load database. Dumps and loads are performed through Backup
Server.

dump transaction

Makes a copy of atransaction log and removes the inactive portion.

execute Runsasystem procedure, auser-defined stored procedure, or adynamically constructed
Transact-SQL command.

fetch Returns arow or a set of rows from a cursor result set.

goto label Branches to a user-defined label.

grant Assigns permissions to users or to user-defined roles.

grant dbcc Allows the System Administrator to grant access on certain docc commands.

group by and having
clauses

Used in select statements to divide atable into groups and to return only groups that
match conditions in the having clause.

if...else Imposes conditions on the execution of a SQL statement.

insert You can use the insert command to create a new file directory. To do so, use only the
filename, filetype and content columns. You specify “DIR” asthefiletype, then filename
is created as adirectory.

kill Killsaprocess.

load database

Loads a backup copy of a user database, including its transaction log.

load transaction

L oads a backup copy of the transaction log.

lock table Explicitly locks a table within a transaction.
nullif Allows SQL expressions to be written for conditional values. nullif expressions can be

used anywhere a value expression can be used; aternative for acase expression.

online database

Marks a database available for public use after anormal 1oad sequence and, if needed,
upgrades a |loaded database and transaction log dumps to the current version of
Adaptive Server.

open

Opens acursor for processing.

order by clause

Returns query results in the specified column(s) in sorted order.

prepare transaction

Used by DB-Library™ in atwo-phase commit application to seeif aserver is prepared
to commit atransaction.

print

Prints a user-defined message on the user’s screen.
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Command

Description

quiesce database

Suspends and resumes updates to a specified list of databases.

raiserror

Prints a user-defined error message on the user’s screen and sets a system flag to record
that an error condition has occurred.

readtext Reads text and image values, starting from a specified offset and reading a specified
number of bytes or characters.
reconfigure Thereconfigure command currently has no effect; it isincluded to allow existing scripts

to run without modification. In previous releases, reconfigure was required after the
sp_configure system procedure to implement new configuration parameter settings.

remove java

Removes one or more Java-SQL classes, packages, or JARs from adatabase. Use when
Javais enabled in the database.

reorg Reclaims unused space on pages, removes row forwarding, or rewrites all rowsin the
table to new pages, depending on the option used.

return Exits from a batch or procedure unconditionally, optionally providing areturn status.
Statements following return are not executed.

revoke Revokes permissions or roles from users or roles.

revoke dbcc

Allowsthe System Administrator to revoke access on some dbcc commands.

rollback

Rollsauser-defined transaction back to thelast savepoint inside thetransaction or to the
beginning of the transaction.

rollback trigger

Rollsback thework doneinatrigger, including the update that caused thetrigger tofire,
and issues an optional raiserror statement.

save transaction

Sets a savepoint within atransaction.

select Retrieves rows from database objects.

set Sets Adaptive Server query-processing options for the duration of the user’s work
session. Can be used to set some options inside atrigger or stored procedure. Can also
be used to activate or deactivate arolein the current session.

setuser Allows a Database Owner to impersonate another user.

shutdown Shuts down Adaptive Server or aBackup Server™. This command can be issued only

by a System Administrator.

truncate table

Removes all rows from atable.

union operator

Returns asingle result set that combines the results of two or more queries. Duplicate
rows are eliminated from the result set unless the all keyword is specified.

update Changes datain existing rows, either by adding data or by modifying existing data;
updates all statisticsinformation for agiven table; updates information about the
number of pagesin each partition for a partitioned table; updates information about the
distribution of key valuesin specified indexes.

use Specifies the database with which you want to work.

waitfor Specifies a specific time, atime interval, or an event for the execution of a statement

block, stored procedure, or transaction.

where clause

Sets the search conditions in aselect, insert, update, oOr delete Statement.
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Command Description
Sets a condition for the repeated execution of a statement or statement block. The

statement(s) execute repeatedly, as long as the specified condition istrue.
writetext Permits non-logged, interactive updating of an existing text or image column.

while
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alter database

Description Increases the amount of space allocated to a database.

Syntax alter database database_name
[on {default | database_device } [= size]
[, database_device [= size]]...]
[log on { default | database_device } [ = size ]
[, database_device [= size]]...]
[with override]
[for load]
[for proxy_update]
Parameters database_name
isthe name of the database. The database name can be aliteral, avariable,
or a stored procedure parameter.

on
indicates a size and/or location for the database extension. If you have your
log and data on separate device fragments, use this clause for the datadevice
and thelog on clause for the log device.

default
indicates that alter database can put the database extension on any default
database device(s) (as shown by sp_helpdevice on page 281 in Reference
Manual: Procedures). To specify a size for the database extension without
specifying the exact location, use this command:

on default = size

To change a database device's status to default, use the system procedure
sp_diskdefault.

database_device
isthe name of the database device on which to locate the database extension.
A database can occupy more than one database device with different
amounts of space on each. Add database devices to Adaptive Server with
disk init.
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Examples

Size
is the amount of space to allocate to the database extension. size can bein
thefollowing unit specifiers: 'k’ or ‘K’ (kilobytes), ‘m’ or ‘M’ (megabytes),
and ‘g’ or ‘G’ (gigabytes). Sybase recommends that you alwaysinclude a
unit specifier. If you do not specify avalue, alter database extends adatabase
by 1IMB or 4 alocation unit, whichever is larger. The following table
describes the minimum amounts:

Server’s logical page size | Database extended by:
2K 1MB
4K 1MB
8K 2MB
16K 4MB

log on
indicates that you want to specify additional space for the database's
transaction logs. The log on clause uses the same defaults as the on clause.

with override
forces Adaptive Server to accept your device specifications, evenif they mix
data and transaction logs on the same device, thereby endangering
up-to-the-minute recoverability for your database. If you attempt to mix log
and data on the same device without using this clause, the alter database
command fails. If you mix log and data, and use with override, you are
warned, but the command succeeds.

for load
isused only after create database for load, when you must re-create the space
allocations and segment usage of the database being loaded from a dump.

for proxy_update
forces the re-synchronization of proxy tables within the proxy database.

Example 1 Adds 1IMB to the with a 2K page size database mydb on a default
database device:

alter database mydb

Example 2 Adds 3MB to the space allocated for the pubs2 database on the
database device named newdata:

alter database pubs2 on newdata = 3

If you do not provide a unit specifier for size, the value provided for newdata
is presumed to be in megabytes.
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Example 3 Adds10MB of spacefor dataon userdatal and 2M B for thelog on
logdev:

alter database production

on userdatal = "10M"

log on logdev = '2.5m'
You can use both single and double quotes, and both “m” and “M” assize
specifiers.
Restrictions

alter database for proxy update drops all proxy tablesin the proxy
database.

Quotes are optional if you do not include a unit specifier. However, you
must use quotes if you include a unit specifier.

If you do not include a unit specifier, Adaptive Server interprets the size
in terms of megabytes of disk space, and this number is converted to the
logical page size the server uses.

Adaptive Server reports an error if the total size of all fixed-length
columns, plusthe row overhead, is greater than the table’slocking scheme
and page size alows.

If you create a data-ony locking (DOL) table with a variable-length
column that exceeds a 8191-byte offset, you cannot add any rowsto the
column.

Because Adaptive Server all ocates space for databasesfor create database
and alter database in chunks of 256 logical pages, these commands round
the specified size down to the nearest multiple of allocation units.

You can specify the size as afloat datatype, however, the size is rounded
down to the nearest multiple of the allocation unit.

The minimum size that spaceis allocated to a database is the larger of:
e Onemegabyte.
e Oneallocation unit of the server’slogical page size.

Although Adaptive Server does create tables in the following
circumstances, you will receive errors about size limitations when you
perform data manipul ation language operations:

e |f thetotal row sizefor rowswith variable-length columns exceedsthe
maximum column size.
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< Ifthelength of asinglevariable-length column exceeds the maximum
column size.

e For DOL tables, if the offset of any variable-length column other than
theinitial column exceeds the limit of 8191 bytes.

If Adaptive Server cannot allocate the requested space, it comes as close
as possible per device and prints a message telling how much space has
been allocated on each database device.

You must be using the master database, or executing astored procedurein
the master database, to use alter database.

If Adaptive Server cannot allocate the requested space, it comes as close
as possible per device and prints a message telling how much space has
been allocated on each database device.

You can expand the master database only on the master device. An attempt
to use alter database to expand the master database to any other database
deviceresultsin an error message. Here is an example of the correct
statement for modifying the master database on the master device:

alter database master on master = 1

Each timeyou allocate space on adatabase device with create database or
alter database, that allocation represents a device fragment, and the
alocation is entered as arow in sysusages.

If you use alter database on a database that isin the process of being
dumped, the alter database command cannot complete until the dump
finishes. Adaptive Server locks the in-memory map of database space use
during adump. If you issue an alter database command while this
in-memory map islocked, Adaptive Server updates the map from the disk
after the dump completes. If you interrupt alter database, Adaptive Server
instructs you to run sp_dbremap. If you fail to run sp_dbremap, the space
you added does not become available to Adaptive Server until the next
reboot.

You can use alter database on database_device on an offline database.

Backing up master after allocating more space

Reference Manual: Commands

Back up the master database with the dump database command after each
use of alter database. This makes recovery easier and safer in case master
becomes damaged.

If you use alter database and fail to back up master, you may be able to
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Placing the log on a separate device

To increase the amount of storage space allocated for the transaction log
when you have used thelog on extension to create database, givethe name
of thelog's device in the log on clause when you issue the alter database
command.

If you did not usethelog on extension of create database to placeyour logs
on aseparate device, you may not be ableto recover fully in case of ahard
disk crash. In this case, you can extend your logs by using alter database

with the log on clause, then using sp_logdevice.

Getting help on space usage

To see the names, sizes, and usage of device fragmentsalready in use by a
database, execute sp_helpdb dbname.

To see how much space the current database is using, execute
sp_spaceused.

The system and default segments

The system and default segments are mapped to each new database device
included in the on clause of an alter database command. To unmap these
segments, use sp_dropsegment.

When you use alter database (without override) to extend a database on a
devicealready in use by that database, the segments mapped to that device
are also extended. If you use the override clause, all device fragments
named in the on clause become system/default segments, and al device
fragments named in the log on clause become log segments.

Using alter database to awaken sleeping processes

If user processes are suspended because they have reached a last-chance
threshold on alog segment, use alter database to add space to the log
segment. The processes awaken when the amount of free space exceeds
the last-chance threshold.

Using for proxy_update

If the for proxy_update clause is entered with no other options, the size of
the database will not be extended; instead, the proxy tables, if any, will be
dropped from the proxy database and re-created from the metadata
obtained from the pathname specified during create database ... with
default_location = ‘pathname’.

If this command is used with other optionsto extend the size of the
database, the proxy table synchronization is performed after the size
extensions are made.
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The purpose of thisalter database extensionisto provide the DBA with an
easy-to-use, single-step operation with which to obtain an accurate and
up-to-date proxy representation of all tables at a single remote site.

Thisre-synchronization is supported for all external data sources, and not
just the primary server inaHA-cluster environment. Also, adatabase need
not have been created with thefor proxy_update clause. If adefault storage
location has been specified, either through the create database command
or with sp_defaultloc, the metadata contained within the database can be
synchronized with the metadata at the remote storage location.

To make sure databases are synchronized correctly so that all the proxy
tables have the correct schemato the content of the primary database you
just reloaded, you may need to run the for proxy_update clause on the
server hosting the proxy database.

Standards ANSI SQL — Compliance level: Transact-SQL extension.

Permissions alter

database permission defaultsto the Database Owner. System

Administrators can also alter databases.

See also Commands create database, disk init, drop database, load database

System procedures sp_addsegment, sp_dropsegment, sp_helpdb,
sp_helpsegment, sp_logdevice, sp_renamedb, sp_spaceused

Reference Manual: Commands
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Description

Syntax

Parameters
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Defines mutually exclusive relationships between roles; adds, drops, and
changes passwords for roles; specifies the password expiration interval, the
minimum password length, and the maxi mum number of failed logins allowed
for aspecified role.

alter role rolel { add | drop } exclusive
{ membership | activation } role2

alter role role_name [add passwd "password" |
drop passwd] [lock | unlock]

alter role { role_name | "all overrides" }
set { passwd expiration | min passwd length |
max failed_logins } option_value
rolel
isonerolein amutually exclusive relationship.

add
adds arole in a mutually exclusive relationship; adds a password to arole.

drop
drops arole in amutually exclusive relationship; drops a password from a
role.

exclusive
makes both named roles mutually exclusive.

membership
does not allow you to grant users both roles at the same time.

activation
allowsyou to grant auser both roles at the sametime, but does not allow the
user to activate both roles at the same time.

role2
isthe other role in amutually exclusive relationship.

role_name
isthe name of the role for which you want to add, drop, or change a
password.

passwd
adds a password to arole.
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password
is the password to add to arole. Passwords must be at least 6 charactersin
length and must conform to the rules for identifiers. You cannot use
variables for passwords.

lock
locks the specified role.

unlock
unlocks the specified role.

all overrides
applies the setting that follows to the entire server rather than to a specific
role.

set
activates the option that followsit.

passwd expiration
specifies the password expiration interval in days. It can be any value
between 0 and 32767, inclusive.

min passwd length
specifies the minimum length allowed for the specified password.

max failed_logins
specifies the maximum number of failed login attempts allowed for the
specified password.

option_value
specifies the value for passwd expiration, min passwd length, or max
failed_logins. To set all overrides, set the value of option_valueto -1.

Examples Example 1 Definesintern_role and specialist_role as mutually exclusive:
alter role intern role add exclusive membership specialist_role

Example 2 Definesroles as mutually exclusive at the membership level and
at the activation level:

alter role specialist role add exclusive membership intern role
alter role intern role add exclusive activation surgeon role

Example 3 Addsapassword to an existing role:
alter role doctor role add passwd "physician"
Example 4 Drops a password from an existing role:

alter role doctor role drop passwd
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Example 5 Lockstherole physician_role:
alter role physician role lock

Example 6 Unlockstherole physician_role:
alter role physician role unlock

Example 7 Changes the maximum number of failed logins allowed for
physician_role t0 5:

alter role physician role set max failed logins 5

Example 8 Setsthe minimum password length for physician_role, an existing
role, to five characters:

alter role physician role set min passwd length 5
Example 9 Overrides the minimum password length of al roles:
alter role "all overrides" set min passwd length -1

Example 10 Removes the overrides for the maximum failed logins for all
roles:

alter role "all overrides" set max failed logins -1

e Thealter role command defines mutually exclusive relationships between
roles and adds, drops, and changes passwords for roles.

e Theall overrides parameter removes the system overrides that were set
using sp_configure with any of the following parameters:

*  passwd expiration
*  max failed_logins
* min passwd length

Dropping the role password removes the overrides for the password
expiration and the maximum failed logins options.

Mutually exclusive roles

*  You need not specify therolesin amutually exclusive relationship or role
hierarchy in any particular order.

*  You can use mutual exclusivity with role hierarchy to impose constraints
on user-defined roles.

»  Mutually exclusive membership is a stronger restriction than mutually
exclusive activation. If you define two roles as mutually exclusive at
membership, they are implicitly mutually exclusive at activation.
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If you define two roles as mutually exclusive at membership, defining
them as mutually exclusive at activation has no effect on the membership
definitions. Mutual exclusivity at activation is added and dropped
independently of mutual exclusivity at membership.

You cannot define two roles as having mutually exclusive after granting
both roles to users or roles. Revoke either granted role from existing
grantees before attempting to define the roles as mutually exclusive onthe
membership level.

If two roles are defined as mutually exclusive at activation, the System
Security Officer can assign both rolesto the same user, but the user cannot
activate both roles at the sametime.

If the System Security Officer defines two roles as mutually exclusive at
activation, and users have already activated both roles or, by default, have
set both roles to activate at login, Adaptive Server makes the roles
mutually exclusive, but issues a warning message naming specific users
with conflicting roles. The users' activated roles do not change.

Changing passwords for roles

To change the password for arole, first drop the existing password, then
add the new password, as follows:

alter role doctor role drop passwd
alter role doctor role add passwd "physician"

Note Passwords attached to user-defined roles do not expire.

Standards ANSI SQL — Compliance level: Transact-SQL extension.

Permissions Only a System Security Officer can execute alter role.

See also Doc

uments For more information on altering roles, see the System

Administration Guide.

Commands create role, drop role, grant, revoke, set

Functions mut_excl_roles, proc_role, role_contain, role_id, role_name

System procedures sp_activeroles, sp_displaylogin, sp_displayroles,
sp_modifylogin

Reference Manual: Commands
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Description

Syntax
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Adds new columnsto atable; drops or modifies existing columns; adds,
changes, or drops constraints; changes properties of an existing table; enables
or disablestriggers on atable.

alter table [[database.][owner].table_name
{ add 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 }]

[on segment_name]

| references [[database.]owner.]ref_table

[(ref_column)]

[match full]

| check (search_condition) ] ... }

[, next_column]...

| add {[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}...])]

[match full]

| check (search_condition)}
| drop {column_name [, column_name]...
| constraint constraint_name }
| modify column_name datatype [null | not null]
[, next_column]...
| replace column_name
default { constant_expression | user | null}
| partition number_of_partitions
| unpartition
| { enable | disable } trigger
| lock {allpages | datarows | datapages } }
| with exp_row_size=num_bytes
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Parameters

table_name

isthe name of the table to change. Specify the database nameif the tableis
in another database, and specify the owner’s nameif more than one table of
that name exists in the database. The default value for owner isthe current
user, and the default value for database is the current database.

add

specifies the name of the column or constraint to add to the table. If
Component Integration Services is enabled, you cannot use add for remote
servers.

column_name

isthe name of acolumn in that table. If Javais enabled in the database, the
column can be a Java-SQL column.

datatype

is any system datatype except bit or any user-defined datatype except those
based on bit.

If Javaisenabled in the database, can be the name of a Java classinstalled
in the database, either a system class or a user-defined class. Refer to Java
in Adaptive Server Enterprise for more information.

default

specifies a default value for a column. If you specify a default and the user
does not provide avalue for this column when inserting data, Adaptive
Server insertsthisvalue. The default can be aconstant_expression, user (to
insert the name of the user who isinserting thedata), or null (to insert the null
value).

Adaptive Server generates a name for the default in the form of
tabname_colname_objid, where tabname is the first 10 characters of the
table name, colnameisthefirst 5 characters of the column name, and objid
isthe object ID number for the default. Setting the default to null drops the
default.

If Component Integration Servicesis enabled, you cannot use default for
remote servers.

constant_expression

is aconstant expression to use as adefault value for a column. It cannot
include global variables, the name of any columns, or other database objects,
but can include built-in functions. This default value must be compatible
with the datatype of the column.
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user

specifies that Adaptive Server should insert the user name as the default if
the user does not supply avalue. The datatype of the column must be either
char(30), varchar(30), or atype that Adaptive Server implicitly convertsto
char; however, if the datatype is not char(30) or varchar(30), truncation may
occur.

null | not null

specifies Adaptive Server’s behavior during data insertion if no default
exists.

null specifies that a column is added that allows nulls. Adaptive Server
assigns anull value during insertsif auser does not provide avalue.

not null specifiesthat acolumnisadded that doesnot allow nulls. Users must
provide a non-null value during inserts if no default exists.

If you do not specify null or not null, Adaptive Server usesnot null by default.
However, you can switch this default using sp_dboption to make the default
compatible with the SQL standards. If you specify (or imply) not null for the
newly added column, a default clauseisrequired. The default valueis used
for al existing rows of the newly added column, and appliesto futureinserts
aswell.

identity

indicates that the column hasthe IDENTITY property. Each tablein a
database can have one IDENTITY column of type numeric and scale zero.
IDENTITY columns are not updatable and do not allow nulls.

IDENTITY columns store sequential numbers, such as invoice numbers or
employee numbers, automatically generated by Adaptive Server. The value
of the IDENTITY column uniquely identifies each row in atable.

If Component Integration Servicesis enabled, you cannot use identity for
remote servers.

off row | in row

specifies whether the Java-SQL column is stored separate from the row or
in storage allocated directly in the row.

The storage for an in row column must not exceed 16K bytes, depending on
the page si ze of the database server and other variables. The default valueis
off row.

constraint

introduces the name of an integrity constraint. If Component Integration
Servicesis enabled, you cannot use constraint for remote servers.
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constraint_name
isthe name of the constraint. It must conform to the rulesfor identifiersand
be unique in the database. If you do not specify the name for a table-level
constraint, Adaptive Server generates a name in the form of
tabname_colname_objectid, where tabname isthe first 10 characters of the
table name, colname isthe first 5 characters of the column name, and
objectid isthe object ID number for the constraint. If you do not specify the
name for a unique or primary key constraint, Adaptive Server generates a
name in the format tabname_colname_tabindid, where tabindid is a string
concatenation of thetable ID and index ID.

Constraints do not apply to the datathat already existsinthetable at thetime
the congtraint is added.

unique
constrainsthevaluesin theindicated column or columns so that no two rows
can havethe same non-null value. Thisconstraint creates auniqueindex that
can be dropped only if the constraint is dropped. You cannot use this option
along with the null option described above.

primary key
constrainsthevaluesin theindicated column or columns so that no two rows
can have the same value and so that the value cannot be NULL. This
constraint creates a unique index that can be dropped only if the constraint
is dropped.

clustered | nonclustered
specifies that the index created by a unique or primary key constraint is a
clustered or nonclustered index. clustered is the default (unless a clustered
index already exists for the table) for primary key constraints; nonclustered
is the default for unique constraints. There can be only one clustered index
per table. See create index for more information.

asc | desc
specifieswhether theindex isto be created in ascending (asc) or descending
(desc) order. The default is ascending order.
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with fillfactor=pct

specifies how full to make each page when Adaptive Server creates anew
index on existing data. “pct” stands for percentage. Thefillfactor percentage
isrelevant only when theindex iscreated. Asthe datachanges, the pagesare
not maintained at any particular level of fullness.

Warning! Creating aclustered index with afillfactor affects the amount of
storage space your data occupies, since Adaptive Server redistributes the data
asit creates the clustered index.

The default for fillfactor is 0; this is used when you do not include with
fillfactor in the create index statement (unless the value has been changed
with sp_configure). When specifying afillfactor, use a value between 1 and
100.

A fillfactor of O creates clustered indexes with completely full pages and
nonclustered indexeswith completely full leaf pages. It leavesacomfortable
amount of space within the index B-treein both clustered and nonclustered
indexes. There is seldom areason to change the fillfactor.

If thefillfactor is set to 100, Adaptive Server creates both clustered and
nonclustered indexes with each page 100 percent full. A fillfactor of 100
makes sense only for read-only tables—tables to which no additional data
will ever be added.

filfactor values smaller than 100 (except 0, which is a special case) cause
Adaptive Server to create new indexes with pages that are not completely
full. A filifactor of 10 might be a reasonable choice if you are creating an
index on atable that will eventually hold a great deal more data, but small
filfactor values cause each index (or index and data) to take more storage
space.
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max_rows_per_page=num_rows
limitsthe number of rows on data pages and the leaf level pages of indexes.
Unlike fillfactor, the max_rows_per_page value is maintained until it is
changed with sp_chgattribute.

If you do not specify avalue for max_rows_per_page, Adaptive Server uses
avalue of 0 when creating the index. When specifying max_rows_per_page
for data pages, use a value between 0 and 256. The maximum number of

rows per pagefor nonclustered indexes depends on the size of theindex key;
Adaptive Server returns an error message if the specified value istoo high.

For indexes created by constraints, amax_rows_per_page setting of 0
creates clustered indexes with full pages and nonclustered indexes with full
leaf pages. A setting of 0 leaves a comfortable amount of space within the
index B-treein both clustered and nonclustered indexes.

If max_rows_per_page isset to 1, Adaptive Server creates both clustered and
nonclustered leaf index pages with one row per page at the leaf level. You
can use this to reduce lock contention on frequently accessed data.

Low max_rows_per_page values cause Adaptive Server to create new
indexes with pagesthat are not completely full, use more storage space, and
may cause more page splits.

Warning! Creating aclustered index with max_rows_per_page can affect the
amount of storage space your data occupies, since Adaptive Server
redistributes the data as it creates the clustered index.

reservepagegap = hum_pages
specifies aratio of filled pages to empty pages to be left during extent 1/0
allocation operations for the index created by the constraint. For each
specified num_pages, an empty pageisleft for future expansion of thetable.
Valid values are 0 — 255. The default value, 0, leaves no empty pages.

on segment_name
specifiesthat theindex isto be created on the named segment. Before the on
segment_name option can be used, the device must be initialized with disk
init, and the segment must be added to the database with the sp_addsegment
system procedure. See your System Administrator or use sp_helpsegment
for alist of the segment names available in your database.

If you specify clustered and usethe on segment_name option, theentiretable
migrates to the segment you specify, since the leaf level of the index
contains the actual data pages.
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references
specifiesacolumn list for areferential integrity constraint. You can specify
only one column value for acolumn-constraint. By including this constraint
with atable that references another table, any data inserted into the
referencing table must already exist in the referenced table.

To use this constraint, you must have references permission on the
referenced table. The specified columns in the referenced table must be
constrained by a unique index (created by either a unique constraint or a
create index statement). If no columns are specified, there must be a primary
key constraint on the appropriate columns in the referenced table. Also, the
datatypes of the referencing table columns must exactly match the datatype
of the referenced table columns.

If Component Integration Servicesis enabled, you cannot use references for
remote servers.

foreign key
specifies that the listed column(s) are foreign keys in this table whose
matching primary keys are the columns listed in the references clause.

ref_table
is the name of the table that contains the referenced columns. You can
reference tablesin another database. Constraints can reference up to 192
user tables and internally generated worktables. Use the system procedure
sp_helpconstraint to check atable sreferential constraints.

ref_column
is the name of the column or columns in the referenced table.

match full
specifiesthat if all valuesin the referencing columns of areferencing row
are:

e Null —thereferential integrity condition istrue.

e Non-null values—if thereisareferenced row where each corresponding
columnis equal in the referenced table, then the referential integrity
condition istrue.

If they are neither, then the referential integrity condition is false when:
e All values are non-null and not equal, or

»  Some of the valuesin the referencing columns of areferencing row are
non-null values, while others are null.
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check
specifiesasearch_condition constraint that Adaptive Server enforcesfor all
the rowsin the table. If Component Integration Servicesis enabled, you
cannot use check for remote servers.

search_condition
is aboolean expression that defines the check constraint on the column
values. These constraints can include;

e Alist of constant expressions introduced with in.

e A set of conditions, which may contain wildcard characters, introduced
with like.

An expression can include arithmetic operations and Transact-SQL
functions. The search_condition cannot contain subqueries, aggregate
functions, parameters, or host variables.

next_column
includes additional column definitions (separated by commas) using the
same syntax described for a column definition.

drop
specifies the name of a column or constraint to drop from the table. If
Component Integration Servicesis enabled, you cannot use drop for remote
Servers.

modify
specifies the name of the column whose datatype or nullability you are
changing.

replace
specifies the column whose default value you want to change with the new
value specified by afollowing default clause. If Component Integration
Servicesis enabled, you cannot use replace for remote servers.

partition number_of_partitions
creates multiple database page chains for the table. Adaptive Server can
perform concurrent insertion operations into the last page of each chain.
number_of partitions must be a positive integer greater than or equal to 2.
Each partition requires an additional control page; lack of disk space can
limit the number of partitionsyou can createin atable. Lack of memory can
limit the number of partitioned tables you can access. If Component
Integration Services is enabled, you cannot use partition for remote servers.
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unpartition
creates a single page chain for the table by concatenating subsequent page
chainswith thefirst one. If Component Integration Servicesis enabled, you
cannot use unpartition for remote servers.

enable | disable trigger
Enables or disables atrigger. For more information, see the System
Administration Guide.

lock datarows | datapages | allpages
changes the locking scheme to be used for the table.

with exp_row_size=num_bytes
specifies the expected row size. Applies only to datarows and datapages
locking schemes, to tables with variable-length rows, and only when alter
table performs adata copy. Valid valuesare 0, 1, and any value between the
minimum and maximum row length for the table. The default valueisO0,
which means a server-wide setting is applied.

Example 1 Adds a column to atable. For each existing row in the table,
Adaptive Server assignsaNULL column value:

alter table publishers
add manager name varchar(40) null

Example 2 Addsan IDENTITY column to atable. For each existing row in
thetable, Adaptive Server assignsaunique, sequential column value. Note that
the IDENTITY column has type numeric and a scale of zero. The precision
determines the maximum value (10° - 1, or 99,999) that can be inserted into
the column:

alter table sales daily
add ord num numeric(5,0) identity

Example 3 Adds aprimary key constraint to the authors table. If thereisan
existing primary key or unique constraint on the table, the existing constraint
must be dropped first (see Example 5):

alter table authors
add constraint au_identification
primary key (au_id, au lname, au_fname)

Example 4 Createsanindex on authors; theindex has areservepagegap value
of 16, leaving 1 empty page in the index for each 15 allocated pages:

alter table authors

add constraint au identification
primary key (au_id, au lname, au_fname)
with reservepagegap = 16
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Example 5 Drops the au_identification constraint:

alter table titles
drop constraint au identification

Example 6 Removesthedefault constraint on the phone column in the authors
table. If the column allows NUL L values, NULL isinsertedif no columnvalue
is specified. If the column does not allow NULL values, an insert that does not
specify acolumn value fails:

alter table authors
replace phone default null

Example 7 Creates four new page chains for the titleauthor table. After the
table is partitioned, existing data remains in the first partition. New rows,
however, are inserted into al five partitions:

alter table titleauthor partition 5

Example 8 Concatenatesall page chains of the titleauthor table, then
repartitionsit with six partitions:

alter table titleauthor unpartition
alter table titleauthor partition 6

Example 9 Changesthelocking schemefor thetitles table to datarowslocking:
alter table titles lock datarows

Example 10 Adds the not-null column author_type to the authors table with a
default of primary_author:

alter table authors
add author type varchar (20)
default "primary author" not null

Example 11 Dropsthe advance, notes, and contract columns from thetitles
table:

alter table titles
drop advance, notes, contract

Example 12 Modifies the city column of the authors table to be a varchar(30)
with a default of NULL:

alter table authors
modify city wvarchar(30) null

Example 13 Modifies the stor_name column of the stores table to be NOT
NULL. Note that its datatype, varchar(40), remains unchanged:

alter table stores
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modify stor name not null

Example 14 Modifiesthe type column of the titles table and changes the
locking scheme of the titles table from allpages to datarows:

alter table titles
modify type varchar (10)
lock datarows

Example 15 Modifiesthe notes column of thetitles table from varchar(200) to
varchar(150), changes the default value from NULL to NOT NULL, and
specifies an exp_row_size of 40:

alter table titles
modify notes varchar(150) not null
with exp row size = 40

Example 16 Adds, modifies, and drops a column, and then adds another
columnin one query. Altersthelocking scheme and specifiestheexp_row_size
of the new column:

alter table titles
add author type varchar(30) null
modify city wvarchar (30)
drop notes
add sec_advance money default 1000 not null
lock datarows
with exp row size = 40

e If stored procedures using select * reference a table that has been altered,
no new columns appear in the result set, even if you use the with recompile
option. You must drop the procedure and re-create it to include these new
columns. Otherwise, the wrong results can be caused by theinsert...select
statement of insert into tablel select * from table2 in the procedure when the
tables have been altered and new columns have been added to the tables.

»  When the table owner uses alter table, Adaptive Server disables access
rules during the execution of the command and enabl es them upon
completion of the command. The access rules are disabled to avoid
filtering of the table data during alter table.

Restrictions

Warning! Do not alter the system tables.

*  You cannot add a column of datatype bit to an existing table.

e The maximum number of columnsin atableis:
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e 1024 for fixed-length columnsin both all-pages-locked (APL) and
data-only-locked (DOL) tables.

e 254 for variable-length columnsin both APL and DOL tables.
e 1024 for variable-length columns in both APL and DOL tables.

alter table raises an error if the number of variable-length columnsin an
APL table exceeds 254.

The maximum length for in-row Java columns is determined by the
maximum size of avariable-length column for the table’s schema, locking
style, and page size.

When converting atable to a different locking scheme, the datain the
source table cannot violate the limits of the target table. For example, if
you attempt to convert aDOL with morethan 254 variabl e-length columns
to an APL table, alter table fails because an APL table isrestricted to
having no more than 254 columns.

Columnswith fixed-length data (for example char, binary, and so on) have
the maximum sizes shown in the following table:

Table 1-2: Maximum row and column length—APL and DOL

Locking scheme Page size Maximum row length Maximum column length
APL tables 2K (2048 bytes) 1962 1960 bytes
4K (4096 bytes) 4010 4008 bytes
8K (8192 bytes) 8106 8104 bytes
16K (16384 bytes) 16298 16296 bytes
DOL tables 2K (2048 bytes) 1964 1958 bytes
4K (4096 bytes) 4012 4006 bytes
8K (8192 bytes) 8108 8102 bytes
16K (16384 bytes) 16300 16294 bytes —if table does not include

any variable length columns

16K (16384 bytes) 16300 (subject to a max 8191-6-2 = 8183 bytes —if table

start offset of varlen=8191) includes at least on variable length
column.*

* This sizeincludes six bytes for the row overhead and two bytes for the row length field
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The maximum number of bytes of variablelength dataper row dependson
the locking scheme for the table. The following describes the maximum
size columns for an APL table:

Page size Maximum row length  Maximum column length
2K (2048 bytes) 1960 1960
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Page size Maximum row length  Maximum column length
4K (4096 bytes) 4008 4008

8K (8192 bytes) 8104 8157

16K (16384 bytes) 16296 16227

The following describes the maximum size columns for aDOL table:

Page size Maximum row length  Maximum column length
2K (2048 bytes) 1960 1958
4K (4096 bytes) 4008 4006
8K (8192 bytes) 8157 8102
16K (16384 bytes) 16294 16294

You cannot partition a system table or atable that is already partitioned.

You cannot issue the alter table command with a partition or unpartition
clause within a user-defined transaction.

The maximum value for max_rows_per_page is 256 bytesfor APL tables.
max_rows_per_page parameter is not used for DOL tables.

You cannot partition a system table or atable that is already partitioned.

You cannot issue the alter table command with a partition or unpartition
clause within a user-defined transaction.

You cannot use alter table to add adeclarative or check constraint and then
insert datainto thetablein the samebatch or procedure. Either separatethe
alter and insert statementsinto two different batches or procedures, or use
execute to perform the actions separately.

You cannot usethe following variablein alter table statementsthat include
defaults:

declare @a int

select @a = 2

alter table t2 add c¢3 int
default @a

Doing so resultsin error message 154, which says, “Variableis not
allowed in default.”

Getting information about tables

For information about atable and its columns, use sp_help.

To rename a table, execute the system procedure sp_rename (do not
rename the system tables).
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e For information about integrity constraints (unique, primary key,
references, and check) or the default clause, see create table in this chapter.

Specifying ascending or descending ordering in indexes

* Usethe asc and desc keywords after index column names to specify the
sort order for the index. Creating indexes so that columns are in the same
order specified in the order by clause of queries eliminatesthe sorting step
during query processing. For more information, see Chapter 8, “Indexing
for Performance” in the Performance and Tuning Guide.

Using cross-database referential integrity constraints
«  When you create a cross-database constraint, Adaptive Server storesthe
following information in the sysreferences system table of each database:
Table 1-3: Information stored about referential integrity constraints

Information stored Columns with information  Columns with information
in sysreferences about the referenced table about the referencing table

Key column IDs refkey1 through refkey16 fokey1 through fokey16
TableID reftabid tableid

Database ID pmrydbid frgndbid

Database name pmrydbname frgndbname

e When you drop areferencing table or its database, Adaptive Server
removes the foreign key information from the referenced database.

«  Becausethereferencing table depends on information from the referenced
table, Adaptive Server does not allow you to:

e Drop thereferenced table,

«  Drop the external database that contains the referenced table, or
*  Rename either database with sp_renamedb.

You must first remove the cross-database constraint with alter table.

e Eachtimeyou add or remove a cross-database constraint, or drop atable
that contains a cross-database constraint, dump both of the affected
databases.

Warning! Loading earlier dumps of these databases could cause database
corruption.
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The sysreferences system table stores the name and the ID number of the
external database. Adaptive Server cannot guarantee referential integrity
if you use load database to change the database name or to load it onto a
different server.

Warning! Before dumping a database in order to load it with a different
name or move it to another Adaptive Server, use alter table to drop all
external referential integrity constraints.

Changing defaults

You can create column defaultsin two ways: by declaring the default asa
column constraint in the create table or alter table statement or by creating
the default using the create default statement and binding it to acolumn
using sp_bindefault.

You cannot replace a user-defined default bound to the column with
sp_bindefault. Unbind the default with sp_unbindefault first.

If you declare a default column value with create table or alter table, you
cannot bind a default to that column with sp_bindefault. Drop the default
by altering it to NULL, then bind the user-defined default. Changing the
default to NULL unbinds the default and deletes it from the sysobjects
table.

Adaptive Server issues error message 154, "Variable is not allowed in
default,” if you use avariable asthe argument to adefault that is part of an
alter table statement. For example;

declare @aint
select @a = 2
alter tablet2 add c3int
default @a

Setting space management properties for indexes

The space management properties fillfactor, max_rows_per_page, and
reservepagegap in the alter table statement apply to indexes that are
created for primary key or unique constraints. The space management
properties affect the data pages of the table if the constraint creates a
clustered index on an allpages-locked table.

Use sp_chgattribute to change max_rows_per_page or reservepagegap for
atable or anindex, to changethe exp_row_size valuefor atable, or to store
fillfactor values.

Space management properties for indexes are applied:
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*  Whenindexesarere-created asaresult of an alter table command that
changes the locking scheme for a table from allpages locking to
data-only locking or vice versa. See“ Changing locking schemes’ on
page 38 for more information.

e When indexes are automatically rebuilt as part of areorg rebuild
command.

«  To seethe space management propertiescurrently in effect for atable, use
sp_help. To see the space management properties currently in effect for an
index, use sp_helpindex.

e The space management properties fillfactor, max_rows_per_page, and
reservepagegap help manage space usage for tables and indexesin the
following ways:

« fillfactor |eaves extra space on pages when indexes are created, but the
fillfactor is not maintained over time. It appliesto all locking schemes.

* max_rows_per_page limits the number of rows on a data or index
page. Its main useis to improve concurrency in allpages-locked
tables.

« reservepagegap specifiesthe ratio of empty pagesto full pagesto
apply for commands that perform extent allocation. It appliesto all
locking schemes.

Space management properties can be stored for tables and indexes so that
they are applied during alter table and reorg rebuild commands.

e Thefollowing table shows the valid combinations of space management
properties and locking schemes. If an alter table command changes the
table so that the combination is not compatible, the values stored in the
stored in system tables remain there, but are not applied during operations
onthetable. If thelocking schemefor atable changes so that the properties
become valid, then they are used.

Parameter allpages datapages datarows
max_rows_per_page Yes No No
reservepagegap Yes Yes Yes
fillfactor Yes Yes Yes
exp_row_size No Yes Yes

e Thefollowing table shows the default values and the effects of using the
default values for the space management properties.
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Parameter Default  Effect of using the default

max_rows_per_page O Fits as many rows as possible on the page,
up to amaximum of 255

reservepagegap 0 Leaves no gaps

fillfactor 0 Fully packs leaf pages

Conversion of max_rows_per_page to exp_row_size

If atable has max_rows_per_page set, and the table is converted from
allpages locking to data-only locking, the value is converted to an
exp_row_size value before the alter table...lock command copies the table
to its new location. The exp_row_size is enforced during the copy. The
following table shows how the values are converted.

If max_rows_per_page

is setto Set exp_row_size to

0 Percentage value set by default exp_row_size
percent

255 1, that is, fully packed pages

1-254 The smaller of:

* maximum row size
e 2002/max_rows_per_page vaue

Using reservepagegap

Commands that use large amounts of space allocate new space by
allocating an extent rather than allocating single pages. The
reservepagegap keyword causes these commands to leave empty pages so
that future page all ocations take place close to the page that is being split
or to the page from which arow is being forwarded.

Thereservepagegap valuefor atableisstored in sysindexes, andisapplied
when the locking scheme for atable is changed from allpages locking to
data-only locking or vice versa. To changethe stored val ue, usethe system
procedure sp_chgattribute before running alter table.

reservepagegap specified with the clustered keyword on an
allpages-locked table overwrites any value previoudly specified with
create table Or alter table.
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Partitioning tables for improved insert performance

Reference Manual: Commands

Partitioning atable with the partition clause of the alter table command
creates additional page chains, making multiplelast pages available at any
given time for concurrent insert operations. Thisimproves insert
performance by reducing page contention and, if the segment containing
the tableis spread over multiple physical devices, by reducing 1/0
contention while the server flushes data from cache to disk.

If you are copying data into or out of a partitioned table, the Adaptive
Server must be configured for parallel processing.

When you partition atable, Adaptive Server allocates a control page for
each partition, including the first partition. The existing page chain
becomes part of the first partition. Adaptive Server creates afirst page for
each subsequent partition. Since each partition has its own control page,
partitioned tables require slightly more disk space than unpartitioned
tables.

You can partition both empty tables and those that contain data.
Partitioning atable does not move data; existing dataremainswhereit was
originally stored, in thefirst partition. For best performance, partition a
table before inserting data.

You cannot partition a system table or atable that is already partitioned.
You can partition atable that contains text and image columns; however,
partitioning has no effect on the way Adaptive Server stores the text and
image columns.,

After you have partitioned atable, you cannot use the truncate table
command or the sp_placeobject System procedure on it.

To change the number of partitionsin atable, use the unpartition clause of
alter table to concatenate all existing page chains, then use the partition
clause of alter table to repartition the table.

If you unpartition atable, recompile the query plans of any dependent
procedures. Unpartitioning does not automatically recompile procedures.

When you unpartition a table with the unpartition clause of the alter table
command, Adaptive Server deallocatesall control pages, including that of
the first partition, and concatenates the page chains. The resulting single
page chain contains no empty pages, with the possible exception of the
first page. Unpartitioning a table does not move data.
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Adding IDENTITY columns

When adding an IDENTITY column to a table, make sure the column
precision islarge enough to accommodate the number of existing rows. If
the number of rows exceeds 10 P¢'SO" . 1, Adaptive Server printsan error
message and does not add the column.

When adding an IDENTITY column to atable, Adaptive Server:

* Locksthetable until al the IDENTITY column values have been
generated. If atable containsalarge number of rows, this process may
be time-consuming.

» Assigns each existing row aunique, sequential IDENTITY column
value, beginning with the value 1.

» Logseachinsert operationinto thetable. Usedump transaction to clear
the database’ stransaction log before adding an IDENTITY columnto
atable with alarge number of rows.

Each time you insert arow into the table, Adaptive Server generates an
IDENTITY columnvaluethat isone higher than the last value. Thisvalue
takes precedence over any defaults declared for the column in the alter
table statement or bound to it with sp_bindefault.

Altering table schema

34

add, drop, or modify, and lock sub-clauses are useful to change an existing
table's schema. A single statement can contain any number of these
sub-clauses, in any order, aslong as the same column name is not
referenced more than once in the statement.

If stored procedures using select * reference a table that has been altered,
no new columns appear in the result set, even if you use the with recompile
option. You must drop the procedure and re-create it to include these new
columns.

You cannot drop al the columnsin atable. Also, you cannot drop the last
remaining column from atable (for example, if you drop four columns
fromafive-column table, you cannot then drop the remaining column). To
remove a table from the database, use drop table.

Data copy isrequired:
e Todropacolumn
 ToaddaNOT NULL column

»  For most alter table ... modify commands
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Use showplan to determine if a data copy isrequired for a particular alter
table command.

e You can specify achangein thelocking schemefor the modified tablewith
other alter table commands (add, drop, or modify) when the other alter table
command requires a data copy.

e |f alter table performs a data copy, select into /bulkcopy/plisort must be
turned on in the database that includes the table whose schema you are
changing.

e Adaptive Server must be configured for parallel processing whenyou alter
the schema of a partitioned table and the change requires a data copy.

«  The modified table retains the existing space management properties
(max_rows_per_page, fillfactor, and so on) and indexes of the table.

e alter table that requires a data copy does not fire any triggers.

e Youcan usealter table to change the schemaof remote proxy tables created
and maintained by Component Integration Services (CIS). For
information about CIS, see the Component Integration Services User’s
Guide.

e You cannot perform a data copy and add a table level or referential
integrity constraint in the same statement.

e You cannot perform a data copy and create a clustered index in the same
statement.

e Ifyouadd aNOT NULL column, you must also specify adefault clause.
This rule has one exception: if you add a user-defined type column, and
the type has a default bound to it, you do not need to specify a default
clause.

e You can aways add, drop, or modify acolumn in an all-pages locked
tables. However, there are restrictions for adding, dropping, or modifying
acolumnin adata-only locked table, which are described in the following

table:
Type of All pages locked, All pages locked, Data-only locked, Data-only locked,
index partitioned table  unpartitioned table partitioned table  unpartitioned table
Clustered Yes Yes No Yes
Non-clustered  Yes Yes Yes Yes

If you need to add, drop, or modify a column in a data-only locked table
partitioned table with a clustered index, you can:
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a Drop the clustered index.
b  Alter the (data-only locked) table.
¢ Re-createthe clustered index.

You cannot add aNOT NULL Javaobject asacolumn. By default, all Java
columns always have a default value of NULL, and are stored as either
varbinary strings or as image datatypes.

You cannot modify a partitioned table that contains a Java column if the
modification requires a data copy. Instead, first unpartition the table, run
the alter table command, then repartition the table.

You cannot drop the key column from an index or areferential integrity
constraint. To drop akey column, first drop the index or referential
integrity constraint, then drop the key column. See the Transact-SQL
User’s Guide for more information.

You can drop columns that have defaults or rules bound to them. Any
column-specific defaults are al so dropped when you drop the column. You
cannot drop columns that have check constraints or referential constraints
bound to them. Instead, first drop the check constraint or referential
constraint, then drop the column. Use sp_helpconstraint to identify any
constraints on a table, and use sp_depends to identify any column- level
dependencies.

You cannot drop a column from a system table. Also, you cannot drop
columns from user tables that are created and used by Sybase-provided
tools and stored procedures.

You can generally modify the datatype of an existing column to any other
datatypeif the tableis empty. If thetableisnot empty, you can modify the
datatype to any datatype that is explicitly convertible to the original
datatype.

You can:

* Addanew IDENTITY column.

e Dropanexisting IDENTITY column.

* Modify the size of an existing IDENTITY.

See the Transact-SQL User’s Guide for more information.
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Altering the schema of a table increments the schema count, causing
existing stored procedures that access this table to be renormalized the
next time they are executed. Changes in datatype-dependent stored
procedures or views may fail with datatype normalization typeerrors. You
must update these dependent objects so they refer to the modified schema
of thetable.

Restrictions for modifying a table schema

You cannot run alter table from inside a transaction.

Altering atable’s schema can invalidate backups that you made using bep.
These backups may use atables schemathat is no longer compatible with
the table's current schema.

You can add NOT NULL columns with check constraints, however,
Adaptive Server does not validate the constraint against existing data.

You cannot change the locking scheme of atable using the alter table . . .
add, drop, or modify commands if the table has a clustered index and the
operation requires a data copy. Instead you can

a Drop the clustered index.
b  Alter the table’'s schema
¢ Re-createthe clustered index.

You cannot alter atable’s schemaif there are any active open cursors on
the table.

Restrictions for modifying text and image columns
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You can only add text or image columns that accept null values.

To add atext or image column so it containsonly non-null values, first add
acolumn that only accepts null values and then update it to the non-null
values.

You can only modify a column from text datatype to the following
datatypes:

e char
*  varchar
. unichar

. univarchar

. nchar
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e nvarchar

You can only modify a column from image datatype to a varbinary
datatype, and the column can only include non-null data.

You can modify text or image columns to any other datatypes only if the
tableis empty.

You cannot add a new text or image column and then drop an existing text
or image column in the same statement.

You cannot modify a column to either text or image datatype.

Changing locking schemes
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alter table supports changing from any locking schemeto any other locking
scheme. You can change:

»  From allpages to datapages or vice versa
»  From allpages to datarows Or vice versa
*  From datapages to datarows or vice versa

Before you change from allpages |ocking to a data-only locking scheme,
or vice versa, use sp_dboption to set the database option

select into/bulkcopy/plisort to true, then run checkpoint in the databaseif any
of thetables are partitioned and the sorts for the indexes require a parallel
sort.

After changing the locking scheme from allpages-locking to data-only
locking or vice versa, the use of the dump transaction command to back up
the transaction log is prohibited; you must first perform afull database
dump.

When you use alter table...lock to change the locking scheme for atable
from allpages locking to data-only locking or vice versa, Adaptive Server
makes a copy of the table’s data pages. There must be enough room on the
segment where the table resides for a complete copy of the data pages.
There must be space on the segment where the indexes reside to rebuild
the indexes.

Clustered indexes for data-only-locked tables have a leaf level above the
data pages. If you are altering a table with a clustered index from
allpages-locking to a data-only-locking, the resulting clustered index
requires more space. The additional space required depends on the size of
the index keys.
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Use sp_spaceused to determine how much spaceis currently occupied by
the table, and use sp_helpsegment to see the space available to store the
table.

*  When you change the locking scheme for atable from allpages|ocking to
datapages locking or vice versa, the space management properties are
applied to the tables, as the data rows are copied, and to the indexes, as
they arere-created. When you change from one data-only locking scheme
to another, the data pages are not copied, and the space management
properties are not applied.

e |f atableis partitioned, changing the locking scheme performs a
partition-to-partition copy of the rows. It does not balance the data on the
partitions during the copy.

e When you change the locking scheme for atable, the alter table...lock
command acquires an exclusive lock on the table until the command
compl etes.

e When you use alter table...lock to change from datapages locking to
datarows locking, the command does not copy data pages or rebuild
indexes. It only updates system tables.

e Changing the locking scheme while other users are active on the system
may have the following effects on user activity:

e Query plansin the procedure cache that access the table will be
recompiled the next time they are run.

e Active multi-statement procedures that use the table are recompiled
before continuing with the next step.

* Ad hoc batch transactions that use the table are terminated.

Warning! Changing the locking scheme for atable while abulk copy
operation is active can cause table corruption. Bulk copy operates by
first obtaining information about the table and does not hold a lock
between the time it reads the table information and the time it starts
sending rows, leaving asmall window of time for an alter table...lock
command to start.

Adding Java-SQL columns

e |If Javaisenabled in the database, you can add Java-SQL columnsto a
table. For more information, see Java in Adaptive Server Enterprise.

e Thedeclared class (datatype) of the new Java-SQL column must
implement either the Serializable or Externalizable interface.
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*  Whenyouadd aJava-SQL columnto atable, the Java-SQL column cannot
be specified:

Asaforeign key

In areferences clause

As having the UNIQUE property
Asthe primary key

« If inrow is specified, then the value stored cannot exceed 16K bytes,
depending on the page size of the data server.

e If off row is specified, then:

The column cannot be referenced in a check constraint.
The column cannot be referenced in a select that specifies distinct.

The column cannot be specified in a comparison operator, in a
predicate, or in agroup by clause.

Standards ANSI SQL — Compliance level: Transact-SQL extension.

See Chapter 1, “ System and User-Defined Datatypes’ in Reference Manual:
Building Blocks for datatype compliance information.

Permissions alter table permission defaults to the table owner; it cannot be transferred
except to the Database Owner, who can impersonate the table owner by
running the setuser command. A System Administrator can also alter user

tables.

See also Commands create index, create table, dbcc, drop database, dump transaction,
insert, setuser

System procedures sp_chgattribute, sp_help, sp_helpartition, sp_rename
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begin...end

Description

Syntax

Parameters

Examples

Usage
Standards
Permissions

See also

Encloses a series of SQL statements so that control-of-flow language, such as
if...else, can affect the performance of the whole group.

begin
statement block
end

statement block
isaseries of statements enclosed by begin and end.

Example 1 Without begin and end, the if condition would cause execution of
only one SQL statement:

if (select avg(price) from titles) < $15
begin

update titles

set price = price * $2

select title, price

from titles

where price > $28
end

Example 2 Without begin and end, the print statement would not execute:

create trigger deltitle
on titles
for delete
as
if (select count (*) from deleted, salesdetail
where salesdetail.title_id = deleted.title_id) > 0
begin
rollback transaction
print "You can’t delete a title with sales.™"
end
else
print "Deletion successful--no sales for this
title."

*  begin...end blocks can nest within other begin...end blocks.
ANSI SQL — Compliance level: Transact-SQL extension.
begin...end permission defaultsto all users. No permission isrequired to useit.

Commands if...else
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begin transaction

Description

Syntax

Parameters

Examples

Usage

Standards

Permissions

See also
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Marks the starting point of a user-defined transaction.
begin tran[saction] [transaction_name]

transaction_name
isthe name assigned to thistransaction. Transaction names must conform to
therulesfor identifiers. Usetransaction names only on the outermost pair of
nested begin transaction/commit or begin transaction/rollback statements.

Explicitly begins atransaction for the insert statement:

begin transaction
insert into publishers (pub id) values ("9999")
commit transaction

» Defineatransaction by enclosing SQL statements and/or system
procedures within the phrases begin transaction and commit. If you set
chained transaction mode, Adaptive Server implicitly invokes a begin
transaction before the following statements: delete, insert, open, fetch,
select, and update. You must still explicitly close the transaction with a
commit.

e Tocancel al or part of atransaction, use the rollback command. The
rollback command must appear within a transaction; you cannot roll back
atransaction after it is committed.

ANSI SQL — Compliance level: Transact-SQL extension.

begin transaction permission defaults to al users. No permissionisrequired to
useit.

Commands commit, rollback, save transaction
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break

Description

Syntax

Parameters

Examples

Usage

Standards
Permissions

See also

Causes an exit from awhile loop. break is often activated by an if test.

while logical_expression
statement
break
statement
continue

logical_expression
is an expression (a column name, constant, any combination of column
names and constants connected by arithmetic or bitwise operators, or a
subquery) that returns TRUE, FALSE, or NULL. If the logical expression
contains a select statement, enclose the select statement in parentheses.

If the average price is less than $30, double the prices. Then, select the
maximum price. If it isless than or equal to $50, restart the while loop and
double the prices again. If the maximum price is more than $50, exit the while
loop and print a message:

while (select avg(price) from titles) < $30
begin
update titles
set price = price * 2
select max(price) from titles
if (select max(price) from titles) > $50
break
else
continue
end
begin
print "Too much for the market to bear"
end

e break causes an exit from awhile loop. Statements that appear after the
keyword end, which marks the end of the loop, are then executed.

e |f two or more while loops are nested, the inner break exits to the next
outermost loop. First, all the statements after the end of theinner loop run;
then, the next outermost loop restarts.

ANSI SQL — Compliance level: Transact-SQL extension.
break permission defaultsto all users. No permission isrequired to useit.

Commands continue, while
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case

Description

Syntax

Parameters

Examples
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Supports conditional SQL expressions; can be used anywhere avalue
expression can be used.

case
when search_condition then expression
[when search_condition then expression]...
[else expression]

end

case and values syntax:

case expression
when expression then expression
[when expression then expression]...
[else expression]
end
case
begins the case expression.

when
precedes the search condition or the expression to be compared.

search_condition
isused to set conditions for the results that are selected. Search conditions
for case expressions are similar to the search conditionsin awhere clause.
Search conditions are detailed in the Transact-SQL User’s Guide.

then
precedes the expression that specifies a result value of case.

expression
isacolumn name, a constant, afunction, a subquery, or any combination of
column names, constants, and functions connected by arithmetic or bitwise
operators. For more information about expressions, see “ Expressions’ on
page 249 in Chapter 4, “ Expressions, I dentifiers, and Wildcard Characters”
of Reference Manual: Building Blocks.

Example 1 Selects all the authors from the authors table and, for certain
authors, specifies the city in which they live:

select au lname, postalcode,

case
when postalcode = "94705"

then "Berkeley Author"

when postalcode = "94609"

then "Oakland Author"

when postalcode = "94612"
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then "Oakland Author"
when postalcode = "97330"
then "Corvallis Author"
end
from authors

Example 2 Returnsthefirst occurrence of anon-NULL valuein either the
lowgty or highgty column of the discounts table:

select stor id, discount,
coalesce (lowgty, highgty)
from discounts

Example 3 Thisisan alternative way of writing Example 2:

select stor_id, discount,
case
when lowgty is not NULL then lowqgty
else highgty
end
from discounts

Example 4 Selectsthetitles and type from thetitlestable. If the book typeis
UNDECIDED, nullif returnsaNULL value:

select title,
nullif (type, "UNDECIDED")
from titles

Example 5 Thisisan alternative way of writing Example 4:

select title,
case
when type = "UNDECIDED" then NULL
else type
end
from titles

Usage * case expression simplifies standard SQL expressions by allowing you to
express a search condition using awhen...then construct instead of an if
Statement

e case expressions can be used anywhere an expression can be used in SQL .

* At least one expression must be something other than the null keyword.
This example produces the following error message:

select price, coalesce (NULL, NULL, NULL)
from titles

All result expressions in a CASE expression must not be NULL.

Reference Manual: Commands 45



case

e If your query produces avariety of datatypes, the datatype of a case
expression result is determined by datatype hierarchy, as described in
“Datatype of mixed-mode expressions’ on page 6 in Chapter 1, “ System
and User-Defined Datatypes’ of Reference Manual: Building Blocks. If
you specify two datatypes that Adaptive Server cannot implicitly convert
(for example, char and int), the query fails.

e coalesce isan abbreviated form of acase expression. Example 3 describes
an aternative way of writing the coalesce statement.

e coalesce must be followed by at least two expressions. This example
produces the following error message:

select stor_id, discount, coalesce (highgty)
from discounts

A single coalesce element is illegal in a COALESCE expression.

* nullif isan abbreviated form of acase expression. Example 5 describes an
alternative way of writing nullif.

Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions case permission defaults to all users. No permission is required to useiit.
See also Commands coalesce, nullif, if...else, select, where clause
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checkpoint

Description

Syntax

Examples

Usage

Writes all dirty pages (pages that have been updated since they were last
written) to the database device.

checkpoint [all | [dbname[, dbname, dbname, ........ 1

Writes al dirty pagesin the current database to the database device, regardless
of the system checkpoint schedule;

checkpoint

e Usecheckpoint only as a precautionary measure in special circumstances.
For example, Adaptive Server instructs you to issue the checkpoint
command after resetting database options.

«  Use checkpoint each time you change a database option with the system
procedure sp_dboption.

e You can specify the database or databases to run checkpoint.

e If you want checkpoint all to run against all databases, including system
and temp databases, you have to have the sa_role or oper_role.

e If youdo not havethesa_role or oper_role, the checkpoint all will only run
against those databases you own.

Automatic checkpoints

»  Checkpoints caused by the checkpoint command supplement automatic
checkpoints, which occur at interva scal culated by Adaptive Server onthe
basis of the configurable value for maximum acceptable recovery time.

*  The checkpoint shortens the automatic recovery process by identifying a
point at which all completed transactions are guaranteed to have been
written to the database device. A typical checkpoint takes about 1 second,
although checkpoint time varies depending on the amount of activity on
Adaptive Server.

*  Theautomatic checkpoint interval is calculated by Adaptive Server onthe
basis of system activity and the recovery interval valuein the system table
syscurconfigs. The recovery interval determines checkpoint frequency by
specifying the maximum amount of time it should take for the system to
recover. Reset this value by executing the system procedure sp_configure.

» I the housekeeper task can flush al active buffer poolsin all configured
caches during the server’sidle time, it wakes up the checkpoint task. The
checkpoint task determines whether it can checkpoint the database.
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Checkpoaints that occur as aresult of the housekeeper task are known as
free checkpoints. They do not involve writing many dirty pagesto the

database device, since the housekeeper task has already done this work.
They may improve recovery speed for the database.

Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions checkpoint permission defaultsto the Database Owner. It cannot be transferred.
See also System procedures sp_configure, sp_dboption
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close
Description Deactivates a cursor.
Syntax close cursor_name
Parameters cursor_name
is the name of the cursor to close.
Examples Closes the cursor named authors_crsr:
close authors crsr
Usage e Theclose command essentially removesthe cursor’sresult set. The cursor
position within the result set is undefined for a closed cursor.
e Adaptive Server returns an error message if the cursor is already closed or
does not exist.
Standards ANSI SQL — Compliance level: Entry-level compliant.
Permissions close permission defaults to all users. No permission isrequired to useit.
See also Commands deallocate cursor, declare cursor, fetch, open
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coalesce

Description

Syntax

Parameters

Examples

Usage

select price,
from titles

Supports conditional SQL expressions; can be used anywhere avalue
expression can be used; alternative for acase expression.

coalesce(expression, expression [, expression]...)

coalesce
evaluatesthelisted expressionsand returnsthefirst non-null value. If al the
expressions are null, coalesce returns anull.

expression
isacolumn name, a constant, afunction, a subquery, or any combination of
column names, constants, and functions connected by arithmetic or bitwise
operators. For more information about expressions, see “ Expressions’ on
page 249 in Chapter 4, “ Expressions, I dentifiers, and Wildcard Characters”
of Reference Manual: Building Blocks.

Example 1 Returns thefirst occurrence of anon-NULL valuein either the
lowgty or highgty column of the discounts table:

select stor_id, discount,
coalesce (lowgty, highgty)
from discounts

Example 2 Thisisan aternative way of writing Example 1:

select stor id, discount,
case
when lowgty is not NULL then lowgty
else highgty
end
from discounts

e coalesce expression simplifies standard SQL expressions by allowing you
to express a search condition as a ssmple comparison instead of using a
when...then construct.

»  coalesce expressions can be used anywhere an expression can be used in

SQL.

e Atleast oneresult of the coalesce expression must return anon-null value.
This example produces the following error message:

coalesce (NULL, NULL, NULL)

All result expressions in a CASE expression must not be NULL.
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e If your query produces a variety of datatypes, the datatype of acase
expression result is determined by datatype hierarchy, as described in
“Datatype of mixed-mode expressions” on page 6 in Chapter 1, “ System
and User-Defined Datatypes’ of Reference Manual: Building Blocks. If
you specify two datatypes that Adaptive Server cannot implicitly convert
(for example, char and int), the query fails.

e coalesce isan abbreviated form of acaseexpression. Example 2 describes
an alternative way of writing the coalesce statement.

»  coalesce must befollowed by at |least two expressions. This example
produces the following error message:

select stor_id, discount, coalesce (highgty)
from discounts

A single coalesce element is illegal in a COALESCE expression.

Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions coalesce permission defaults to all users. No permission isrequired to useit.
See also Commands case, nullif, select, if...else, where clause
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commit

Description

Syntax

Parameters

Examples
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Marks the ending point of a user-defined transaction.
commit [tran | transaction | work] [transaction_name]

tran | transaction | work
specifiesthat you want to commit the transaction or the work. If you specify
tran, transaction, or work, you can also specify the transaction_name.

transaction_name
is the name assigned to the transaction. It must conform to the rules for
identifiers. Usetransaction names only on the outermost pair of nested begin
transaction/commit or begin transaction/rollback statements.

After updating the royaltyper entries for the two authors, insert the savepoint
percentchanged, then determine how a 10 percent increase in the book’s price
would affect the authors' royalty earnings. Thetransactionisrolled back to the
savepoint with the rollback transaction command:

begin transaction royalty change

update titleauthor

set royaltyper = 65

from titleauthor, titles

where royaltyper = 75

and titleauthor.title_id = titles.title_id
and title = "The Gourmet Microwave"

update titleauthor

set royaltyper = 35

from titleauthor, titles

where royaltyper = 25

and titleauthor.title id = titles.title id
and title = "The Gourmet Microwave"

save transaction percentchanged

update titles

set price = price * 1.1

where title = "The Gourmet Microwave"
select (price * total sales) * royaltyper
from titles, titleauthor

where title = "The Gourmet Microwave"

and titles.title id = titleauthor.title id

rollback transaction percentchanged
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commit transaction

Usage « Define atransaction by enclosing SQL statements and/or system
procedures with the phrases begin transaction and commit. If you set the
chained transaction mode, Adaptive Server implicitly invokes a begin
transaction before the following statements: delete, insert, open, fetch,
select, and update. You must still explicitly enclose the transaction with a
commit.

e Tocancel all or part of an entire transaction, use the rollback command.
The rollback command must appear within atransaction. You cannot roll
back a transaction after the commit has been entered.

e If notransaction is currently active, the commit or rollback statement has
no effect on Adaptive Server.

Standards ANSI SQL — Compliance level: Entry-level compliant.

The commit transaction and commit tran forms of the statement are
Transact-SQL extensions.

Permissions commit permission defaultsto all users.

See also Commands begin transaction, rollback, save transaction
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compute clause

Description Generates summary values that appear as additional rows in the query results.

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

Parameters row_aggregate
is one of the following:

Function Meaning

sum Total of valuesin the (numeric) column
avg Average of valuesin the (numeric) column
min Lowest value in the column

max Highest value in the column

count Number of valuesin the column

column_name
is the name of acolumn. It must be enclosed in parentheses. Only numeric
columns can be used with sum and avg.

One compute clause can apply several aggregate functionsto the same set of
grouping columns (see Examples 2 and 3). To create more than one group,
use more than one compute clause (see Example 5).

by
calculates the row aggregate values for subgroups. Whenever the value of
the by item changes, row aggregate values are generated. If you use by, you
must use order by.

Listing more than one item after by breaks a group into subgroups and
applies afunction at each level of grouping.

Examples Example 1 Calculates the sum of the prices of each type of cook book that
costs more than $12:

select type, price
from titles
where price > $12
and type like "%cook"
order by type, price
compute sum(price) by type

mod_cook 19.99
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sum
19.99
type price
trad_ cook 14.99
trad cook 20.95
sum
35.94

(5 rows affected)

Example 2 Calculatesthe sum of the pricesand advancesfor each type of cook

book that costs more than $12:

select type, price, advance
from titles
where price > $12

and type like "%cook"

order by type, price
compute sum(price), sum(advance) by type
type price advance
mod_cook 19.99 0.00
sum sum
19.99 0.00
type price advance
trad cook 14 .99 8,000.00
trad cook 20.95 7,000.00
sum sum
35.94 15,000.00

(5 rows affected)

Example 3 Calculates the sum of the prices and maximum advances of each

type of cook book that costs more than $12:

select type, price, advance
from titles
where price > $12
and type like "%cook"
order by type, price

compute sum(price), max(advance) by type

type price advance
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mod_cook 19.99 0.00
sum
19.99
max
0.00
type price advance
trad_cook 14.99 8,000.00
trad cook 20.95 7,000.00
sum
35.94
max
8,000.00

(5 rows affected)

Example 4 Breaks on type and pub_id and cal culates the sum of the prices of
psychology books by a combination of type and publisher ID:

select type, pub_id, price
from titles
where price > $10
and type = "psychology"
order by type, pub id, price
compute sum(price) by type, pub id

type pub_id price
psychology 0736 10.95
psychology 0736 19.99
sum
30.94
type pub_id price
psychology 0877 21.59
sum
21.59

(5 rows affected)

Example 5 Calculates the grand total of the prices of psychology books that
cost more than $10 in addition to calculating sums by type and pub_id:
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select type, pub_id, price
from titles
where price > $10

and type = "psychology"
order by type, pub id, price
compute sum(price) by type, pub_ id
compute sum(price) by type

type pub_id price
psychology 0736 10.95
psychology 0736 19.99
sum
30.94
type pub_id price
psychology 0877 21.59
sum
21.59
sum
52.53

(6 rows affected)

Example 6 Calculates the grand totals of the prices and advances of cook
books that cost more than $10:

select type, price, advance
from titles
where price > $10

and type like "%cook"

compute sum(price), sum(advance)
type price advance
mod_cook 19.99 0.00
trad_ cook 20.95 8,000.00
trad_cook 11.95 4,000.00
trad_cook 14.99 7,000.00
sum sum
67.88 19,000.00

(5 rows affected)

Example 7 Calculates the sum of the price of cook books and the sum of the
price used in an expression:
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select type, price, price*2
from titles
where type like "%cook"

compute sum(price), sum(price*2)
type price
mod_cook 19.99 39.98
mod_cook 2.99 5.98
trad_cook 20.95 41.90
trad_cook 11.95 23.90
trad cook 14.99 29.98
sum sum
70.87 141.74

The compute clause allows you to see the detail and summary rowsin one
set of results. You can calculate summary values for subgroups, and you
can calculate more than one aggregate for the same group.

compute can be used without by to generate grand totals, grand counts, and
so on. order by isoptional if you use the compute keyword without by. See
Example 6.

If you use compute by, you must also use an order by clause. The columns
listed after compute 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, if the order by
clauseisorder by a, b, ¢, the compute by clause can be any (or al) of these:

compute by a, b, c
compute by a, b
compute by a

Restrictions

You cannot use more than 127 aggregate columns in a compute clause.
You cannot use a compute clause in a cursor declaration.

Summary values can be computed for both expressions and columns. Any
expression or column that appearsin the compute clause must appear inthe
select list.

Aliases for column names are not allowed as arguments to the row
aggregate in acompute clause, although they can be used inthe select list,
the order by clause, and the by clause of compute.

You cannot use select into in the same statement as a compute clause,
because statements that include compute do not generate normal tables.
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If acompute clause includes a group by clause:
e The compute clause cannot contain more than 255 aggregates
*  Thegroup by clause cannot contain more than 255 columns

Columns included in a compute clause cannot be longer than 255 bytes.

compute results appear as a new row or rows

Reference Manual: Commands

The aggregate functions ordinarily produce a single value for al the
selected rowsin the table or for each group, and these summary valuesare
shown as new columns. For example:

select type, sum(price), sum(advance)

from titles

where type like "%cook"

group by type

type

mod_cook 22.98 15,000.00
trad_cook 47.89 19,000.00

(2 rows affected)

The compute clause makesit possibleto retrieve detail and summary rows
with one command. For example:

select type, price, advance
from titles
where type like "%cook"

order by type

compute sum(price), sum(advance) by type
type price advance

mod_cook 2.99 15,000.00
mod_cook 19.99 0.00
Compute Result:

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

Compute Result:
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(

47.89
7 rows affected)

clauses.

19,000.00

Table 1-4 lists the output and grouping of different types of compute

Table 1-4: compute by clauses and detail rows

Clauses and grouping Output Examples
One compute clause, same function One detail row 1,2,4,6,7
One compute clause, different functions One detail row per type of function 3

More than one compute clause, same
grouping columns

Onedetail row per compute clause;
detail rows together in the output

Same results as having one
compute clause with different
functions

Morethan one compute clause, different
grouping columns

Onedetail row per compute clause;
detail rows in different places,
depending on the grouping

5

Case sensitivity

If your server has a case-insensitive sort order installed, compute ignores

the case of the datain the columns you specify. For example, given this

data:

S
1

elect * from groupdemo
name amount

mith 10
mith 5
MITH 7
evi 9
évi 20

compute by on Iname produces these results:

60

select lname,
order by lname

amount from groupdemo

compute sum(amount) by lname

lname amount

Levi 500
Compute Result:
"""""""""" 500
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Lévi 20.00
Compute Result:

"""""""""" 20.00

lname amount

emith 500
SMITH 7.00
Smith 10.00
Compute Result:

"""""""""" 22.00

The same query on a case- and accent-insensitive server produces these

results:
lname amount
Levi 9.00
Lévi 20.00

29.00
lname amount
smith 5.00
SMITH 7.00
Smith 10.00
Compute Result:
22.00
Standards ANSI SQL — Compliance level: Transact-SQL extension.
See also Commands group by and having clauses, select

Functions avg, count, max, min, sum
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connect to...disconnect

Description Component Integration Services only  Connects to the specified server
and disconnects the connected server.

Syntax connect to server_name
disconnect
Parameters server_name

is the server to which a passthrough connection is required.

Examples Example 1 Establishes a passthrough connection to the server named
SYBASE:

connect to SYBASE
Example 2 Disconnects the connected server:
disconnect

Usage *  connect to specifies the server to which a passthrough connection is
required. Passthrough mode enables you to perform native operations on
aremote server.

* server_name must bethe name of aserver in the sysservers table, with its
server class and network name defined.

*  When establishing a connection to server_name on behalf of the user,
Component Integration Services uses one of the following identifiers:

» A remotelogin aias described in sysattributes, if present
*  Theuser’s name and password

In either case, if the connection cannot be made to the specified server,
Adaptive Server returns an error message.

»  For more information about adding remote servers, see sp_addserver.

»  After making a passthrough connection, Component Integration Services
bypasses the Transact-SQL parser and compiler when subsequent
language text is received. It passes statements directly to the specified
server, and converts the results into a form that can be recognized by the
Open Client interface and returned to the client program.

» To close the connection created by the connect to command, use the
disconnect command. You can use thiscommand only after the connection
has been made using connect to.

*  Thedisconnect command can be abbreviated to disc.
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e Thedisconnect command returns an error unless connect to has been
previously issued and the server is connected to aremote server.

Standards ANSI SQL — Compliance level: Transact-SQL extension.

Permissions Permission to use the connect to command must be explicitly granted by the
System Administrator. The syntax is:

grant connect to user_name

The System Administrator can grant or revoke connect permission to public
globally while in the master database. If the System Administrator wants to
grant or revoke connect to permission for a particular user, the user must be a
valid user of the master database, and the System Administrator must first
revoke permission from public asfollows:

use master

go
revoke connect from public
go
sp_adduser fred
go
grant connect to fred
go
See also Commands create existing table, grant

System procedures sp_addserver, sp_autoconnect, sp_helpserver,
sp_passthru, sp_remotesql, sp_serveroption
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continue

Description

Syntax

Examples

Usage
Standards
Permissions

See also
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Restarts the while loop. continue is often activated by an if test.

while boolean_expression
statement
break
statement
continue

If the average price is less than $30, double the prices. Then, select the
maximum price. If it isless than or equal to $50, restart the while loop and
double the prices again. If the maximum priceis more than $50, exit the while
loop and print a message:

while (select avg(price) from titles) < $30
begin

update titles

set price = price * 2

select max(price) from titles

if (select max(price) from titles) > $50
break
else
continue
end

begin
print "Too much for the market to bear"
end

e continue restarts the while loop, skipping any statements after continue.
ANSI SQL — Compliance level: Transact-SQL extension.
continue permission defaults to all users. No permission is required to use it.

Commands break, while
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create database

Description Creates anew database.

Syntax create [temporary] database database_name
[on {default | database_device} [= size]
[, database_device [= size]]...]
[log on database_device [= size]
[, database_device [= siz€]]...]
[with {override | default_location = "pathname"}]
[for {load | proxy_update}]

Parameters temporary
indicates that the you are creating a temporary database.

database_name
isthe name of the new database. It must conform to the rules for identifiers
and cannot be avariable.

on
indicates alocation and size for the database.

default
indicates that create database can put the new database on any default
database device(s), as shown in sysdevices.status. To specify a size for the
database without specifying alocation, use this command:

on default = size
To change a database device's status to “default,” use sp_diskdefault.

database_device
isthelogical name of the device on which to locate the database. A database
can occupy different amounts of space on each of several database devices.
To add database devices to Adaptive Server, use disk init.

Size
is the amount of space to allocate to the database extension. Size can bein
thefollowing unit specifiers: 'k’ or ‘K’ (kilobytes), ‘m’ or ‘M’ (megabytes),
and ‘g’ or ‘G’ (gigabytes). Sybase recommends that you alwaysinclude a
unit specifier. Quotes are optional if you do not include a unit specifier.
However, you must use quotes if you include a unit specifier.

log on
specifies the logical name of the device for the database logs. You can
specify more than one device in the log on clause.
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with override
forces Adaptive Server to accept your device specifications, evenif they mix
data and transaction logs on the same device, thereby endangering
up-to-the-minute recoverability for your database. If you attempt to mix log
and data on the same device without using this clause, the create database
command fails. If you mix log and data, and use with override, you are
warned, but the command succeeds.

for load
invokes a streamlined version of create database that can be used only for
loading a database dump. See “ Using the for load option” on page 70 for
more information.

with default_location
specifies the storage location of new tables. If you also specify the for
proxy_update clause, one proxy table for each remote table or view is
automatically created from the specified location.

for proxy_update
automatically gets metadata from the remote location and creates proxy
tables. You cannot use for proxy_update unless you also specify with
default_location.

Examples Example 1 Creates a database named pubs:
create database pubs
Example 2 Creates a4MB database named pubs:

create database pubs
on default = 4

If you do not provide a unit specifier for size, the value provided for pubs is
presumed to be in megabytes.

Example 3 Creates a database named pubs with 3MB on the datadev device
and 2MB on the moredatadev device:

create database pubs
on datadev = "3M", moredatadev = '2.0m'

You can use both single and double quotes, and both “m” and “M” assize
specifiers.

Example 4 Creates a database named pubs with 3MB of data on the datadev
device and a0.5Gb log on the logdev device:

create database pubs
on datadev = '0.3g'
log on logdev = '0.05G'
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Usage

Example 5 Creates a proxy database named proxydb but does not
automatically create proxy tables:

create database proxydb
with default location
"UNITEST.pubs.dbo."

Example 6 Createsaproxy database named proxydb and automatically creates
proxy tables:

create database proxydb
on default = "4M"

with default location
"UNITEST.pubs2.dbo."
for proxy update

Example 7 Creates a proxy database named proxydb and,and brings over all
remote tables from a remote database regardl ess of who created them:

create database proxydb
on default = 4

with default location
"UNITEST.pubs2.."

for proxy update

Example 8 Createsatemporary database called mytempdb1, with 3MB of data
on the datadev device and 1IMB of log on the logdev device:

create temporary database mytempdbl
on datadev = '3m' log on logdev = '1IM!'

¢ Usecreate database from the master database.

*  You can specify the size as afloat datatype, however, the size is rounded
down to the nearest multiple of the allocation unit.

« If thesize of the database isnot explicitly stated, the sizeis determined by
the size of the model database. The minimum size that you can create a
database is four allocation units.

*  Because Adaptive Server allocates space for databasesfor create database
and alter database in chunks of 256 logical pages, these commands round
the specified size down to the nearest multiple of alocation units.

« If youdo not include a unit specifier, Adaptive Server interprets the size
in terms of megabytes of disk space, and this number is converted to the
logical page size the server uses.
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If you do not specify alocation and size for adatabase, the default location
isany default database device(s) indicated in master..sysdevices. The
default sizeisthe larger of the size of the model database or the default
database size parameter in sysconfigures.

System Administrators can increase the default size by using sp_configure
to changethevalue of default database size and restarting Adaptive Server.
The default database size parameter must be at least aslarge as the model
database. If you increase the size of the model database, the default size
must also be increased.

If Adaptive Server cannot give you as much space as you want where you
have requested it, it comes as close as possible, on aper-device basis, and
prints a message telling how much space was allocated and where it was
allocated. The maximum size of a database is system-dependent.

If aproxy databaseis created using:

create database mydb on my device
with default location = "pathname" for proxy update

The presence of the device name is enough to bypass size calculation, and
this command may fail if the default database size (the size of the model
database) isn't large enough to contain all of the proxy tables.

To alow CISto estimate database size, do not include any device name or
other option with the command:

create database mydb
with default location = "pathname" for proxy update

Restrictions

Adaptive Server can manage as many as 32,767 databases.

Adaptive Server can create only one database at atime. If two database
creation requests collide, one user sees this message:

model database in use: cannot create new database

Each time you allocate space on a database device with create database or
alter database, that allocation represents a device fragment, and the
alocation is entered as arow in sysusages.

The maximum number of named segmentsfor adatabase is 32. Segments
are named subsets of database devices available to a particular Adaptive
Server. For more information on segments, see the System Administration
Guide.
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Temporary databases

Thetemporary status of a database, which is set during the creation of the
temporary database, isindicated by value 0x00000100 (256 decimal) of
the status3 field of asysdatabases entry.

In addition to all optionsinherited from model, atemporary database, like
the system tempdb, has the following database options set:

* select into/bulkcopy
e  trunc log on chkpt

Aswith system tempdb, the guest user is added to the temporary database,
and create table permission is granted to PUBLIC.

Unused pages are not cleared during creation of the temporary database,
since atemporary database is re-created every time the server is restarted.

New databases created from model

Reference Manual: Commands

Adaptive Server creates anew database by copying the model database.

You can customize model by adding tables, stored procedures,
user-defined datatypes, and other objects, and by changing database
option settings. New databases inherit these objects and settings from
model.

To guarantee recoverability, create database must clear every page that
was not initialized when the model database was copied. This may take
several minutes, depending on the size of the database and the speed of
your system.

If you are creating a database to |oad a database dump into it, you can use
the for load option to skip the page-clearing step. This makes database
creation considerably faster.
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Ensuring database recoverability

Back up the master database each time you create a new database. This
makes recovery easier and safer if master is damaged.

Note If you create a database and fail to back up master, you may be able
to recover the changes with disk reinit.

The with override clause allows you to mix log and data segmentson a
single device. However, for full recoverability, the device or devices
specified inlog on should be different from the physical devicethat stores
the data. In the event of a hard disk crash, the database can be recovered
from database dumps and transaction logs.

You can create asmall database on asingle devicethat isused to store both
the transaction log and the data, but you must rely on the dump database
command for backups.

The size of the device required for the transaction log varies according to
the amount of update activity and the frequency of transaction log dumps.
Asarule of thumb, allocate to the log device 10 — 25 percent of the space
you allocate to the database itself. It is best to start small, since space
allocated to a transaction log device cannot be reclaimed and cannot be
used for storing data.

Using the for load option

You can usethefor load option for recovering from mediafailure or for moving
a database from one machine to another, if you have not added to the database
with sp_addsegment. Usealter database for load to create anew databasein the
image of the database from which the database dump to be loaded was made.
For a discussion of duplicating space allocation when loading a dump into a
new database, see the System Administration Guide.

When you create adatabase using the for load option, you can run only the
following commandsin the new database before loading a database dump:

U alter database for load
* drop database
U load database

After you load the database dump into the new database, you can also use
some dbcc diagnostic commands in the databases. After you issue the
online database command, there are no restrictions on the commands you
can use.
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Standards

Permissions

e A database created with the for load option has a status of “don’t recover”
in the output from sp_helpdb.

Getting information about databases
« To get areport on adatabase, execute the system procedure sp_helpdb.

*  For areport on the space used in a database, use sp_spaceused.

Using with default_location and for proxy_update

Without the for proxy_update clause, the behavior of the with default_location
clause is the same as that provided by the stored procedure sp_defaultioc — a
default storage location is established for new and existing table creation, but
automatic import of proxy table definitionsis not done during the processing
of the create database command.

e If for proxy_update is specified with no default_location, an error is
reported.

e When aproxy databaseis created (using the for proxy_update option),
Component Integration Services will be called upon to:

«  Provide an estimate of the database size required to contain all proxy
tables representing the actual tables and views found in the primary
server’s database. This estimate is the number of database pages
needed to contain all proxy tablesand indexes. The estimateisused if
no sizeis specified, and no database devices are specified.

e Createadl proxy tablesrepresenting the actual tables and views found
in the companion server’s database.

e Grant al permissions on proxy tablesto public.
e Add the guest user to the proxy database.

e The database status will be set to indicate that this database
‘Is A_Proxy'. Thisstatusis contained in
master.dbo.sysdatabases.status4.

ANSI SQL — Compliance level: Transact-SQL extension.

create database permission defaults to System Administrators, who can
transfer it to userslisted in the sysusers table of the master database. However,
create database permission is often centralized in order to maintain control
over database storage allocation.

If you are creating the sybsecurity database, you must be a System Security
Officer.

create database permission is not included in the grant all command.
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See also Commands alter database, disk init, drop database, dump database, load
database, online database

System procedures sp_changedbowner, sp_diskdefault, sp_helpdb,
sp_logdevice, sp_renamedb, sp_spaceused
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create default

Description Specifiesavalueto insert in acolumn (or in al columns of a user-defined
datatype) if no valueis explicitly supplied at insert time.

Syntax create default [owner.]default_name
as constant_expression
Parameters default_name
is the name of the default. It must conform to the rules for identifiers and
cannot be avariable. Specify the owner’s name to create another default of
the same name owned by adifferent user in the current database. The default
value for owner isthe current user.

constant_expression
is an expression that does not include the names of any columns or other
database objects. It cannot include global variables, but can include built-in
functionsthat do not reference database objects. Enclose character and date
constantsin quotes and use a“0x” prefix for binary constants.

Examples Example 1 Definesadefault value. Now, you need to bind it to the appropriate
column or user-defined datatype with sp_bindefault:

create default phonedflt as "UNKNOWN"
sp_bindefault phonedflt, "authors.phone"

The default takes effect only if thereis no entry in the phone column of the
authors table. No entry is different from a null value entry. To get the defaullt,
issue an insert command with a column list that does not include the column
that has the default.

Example 2 Creates a default value, todays_date, that inserts the current date
into the columnsto which it is bound:

create default todays date as getdate()

Usage e Bind adefault to a column or user-defined datatype—but not a Adaptive
Server-supplied datatype—with sp_bindefault.

e You can bind a new default to a datatype without unbinding the old one.
The new default overrides and unbinds the old one.

e To hide the source test of adefault, use sp_hidetext.

Restrictions

e You can create adefault only in the current database.

* You cannot combine create default statements with other statementsin a
single batch.
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You must drop a default with drop default before you create a new one of
the same name; you must unbind a default with sp_unbindefault, before
you drop it.

Datatype compatibility

Adaptive Server generates an error messagewhen it triesto insert adefault
value that is hot compatible with the column’s datatype. For example, if
you bind a character expression such as“N/A” to an integer column, any
insert that does not specify the column value fails.

If adefault valueistoo long for acharacter column, Adaptive Server either
truncates the string or generates an exception, depending on the setting of
the string_rtruncation option. For moreinformation, seethe set command.

Getting information about defaults

Default definitions are stored in syscomments.

After adefault isbound to acolumn, its object ID isstored in syscolumns.
After adefault is bound to a user-defined datatype, its object ID is stored
in systypes.

To rename a default, use sp_rename.

For areport on the text of a default, use sp_helptext.

Defaults and rules

If a column has both adefault and arule associated with it, the default
value must not violate therule. A default that conflicts with arule cannot
be inserted. Adaptive Server generates an error message each time it
attempts to insert such a default.

Defaults and NULLs

If a column does not allow nulls, and you do not create a default for the
column, when auser attemptsto insert arow but does not include avalue
for that column, the insert fails and Adaptive Server generates an error
message.

Table 1-5illustrates the rel ationship between the existence of adefault and
the definition of acolumn as NULL or NOT NULL.

Table 1-5: Relationship between nulls and column defaults

Column null No entry, No entry, default Entry Is null, Entry Is null,

type no default exists No default default exists

NULL Null inserted Default valueinserted  Null inserted Null inserted

NOT NULL Error, command fails Default valueinserted  Error, command fails  Error, command fails
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Specifying a default value in create table

*  You can define column defaults using the default clause of the create table
statement as an alternative to using create default. However, these column
defaultsare specific to that table; you cannot bind them to other tables. See
create table and alter table for information about integrity constraints.

Standards ANSI SQL — Compliance level: Transact-SQL extension.

Use the default clause of the create table statement to create ANSI
SQL -compliant defaults.

Permissions create default permission defaultsto the Database Owner, who can transfer it to
other users.
See also Commands alter table, create rule, create table, drop default, drop rule

System procedures sp_bindefault, sp_help, sp_helptext, sp_rename,
sp_unbindefault
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create existing table

Description

Syntax

Parameters
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Component Integration Services only Createsaproxy table, thenretrieves
and stores metadata from a remote table and places the data into the proxy
table. Allows you to map the proxy table to atable, view, or procedure at a
remote location.

create existing table table_name (column_list)
[ on segment_name ]
[ [ external {table | procedure | file} ] at pathname
[column delimiter “string™]]

table_name
specifies the name of the table for which you want to create a proxy table.

column_list
specifies the name of the column list that stores information about the
remote table.

on segment_name
specifies the segment that contains the remote table.

external
specifies that the object is a remote object.

table
specifies that the remote object isatable or aview. The default is external
table.

procedure
specifies that the remote object is a stored procedure.

file
specifies that the remote object is afile.

at pathname
specifies the location of the remote object. pathname takes the form:
server _name.dbname.owner .object, where:

e server_name (required) —is the name of the server that contains the
remote object.

e dbname (optional) —isthe name of the database managed by the remote
server that contains this object.

e owner (optional) —isthe name of the remote server user that owns the
remote object.

e object (required) —is the name of the remote table, view, or procedure.
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column delimiter
used to separate fiel dswithin each record when accesssing flat files, column
delimiters The column delimiter can be up to 16 byteslong.

string
The column delimiter string can be any character sequencer, but if the string
is longer than 16 bytes, only the first 16 bytes are used. The use of column
delimiter for proxy tables mapped to anything but fileswill resultin asyntax
error.

Examples Example 1 Creates the proxy table authors:

sp_addobjectdef
create existing table authors

(

au_id id,

au_lname varchar (40) NOT NULL,
au_fname varchar (20) NOT NULL,
phone char(12),

address varchar (40) NULL,
city varchar (20) NULL,
state char (2) NULL,

zip char (5) NULL,
contract bit

)
Example 2 Createsthe proxy table syb_columns:

sp_addobjectdef
create existing table syb columns

(

id int,

number smallint,

colid tinyint,

status tinyint,

type tinyint,

length tinyint,

offset smallint,

usertype smallint,

cdefault int,

domain int,

name varchar (30),

printfmt varchar (255) NULL,
prec tinyint NULL,
scale tinyint NULL

)
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Example 3 Creates a proxy table named blurbs for the blurbs table at the
remote server SERVER_A:

create existing table blurbs

(author id id not null,
copy text not null)

at "SERVER_A.dbl.joe.blurbs"

Example 4 Createsaproxy table named rpc1 for the remote procedure named
pl:

create existing table rpcl

(column_1 int,

column 2 int)

external procedure
at "SERVER A.dbl.joe.pl"

* create existing table does not create a new table, unless the remote object
isafile. Instead, Component Integration Services checks the table
mapping to confirm that the information in column_list matches the
remote table, verifies the existence of the underlying object, and retrieves
and stores metadata about the remote table.

» If the host datafile or remote server object does not exist, the command is
rejected with an error message.

» If the object exists, the system tables sysobjects, syscolumns, and
sysindexes are updated. The verification operation requires these steps:

a Thenatureof theexisting object isdetermined. For host datafiles, this
requires determining file organization and record format. For remote
server objects, thisrequires determining whether the object isatable,
aview, or an RPC.

b  For remote server objects (other than RPCs), column attributes
obtained for the table or view are compared with those defined in the
column_list.

¢ Index information from the host datafile or remote server tableis
extracted and used to create rowsfor the systemtable sysindexes. This
definesindexes and keysin Adaptive Server terms and enables the
query optimizer to consider any indexes that might exist on thistable.

*  Theon segment_name clauseis processed locally and is not passed to a
remote server.

»  After successfully defining an existing table, issue an update statistics
command for thetable. Thisallowsthe query optimizer to makeintelligent
choices regarding index selection and join order.
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e Component Integration Services allows you to create aproxy tablewith a
column defined asNOT NULL even though the remote column is defined
asNULL. It displays awarning to notify you of the mismatch.

e Thelocation information provided by the at keyword is the same
information that isprovided by the sp_addobjectdef system procedure. The
information is stored in the sysattributes table.

e Component Integration Services inserts or updates arecord in the
systabstats catalog for each index of the remote table. Since detailed
structural statistics are irrelevant for remote indexes, only a minimum
number of columns are set in the systabstats record—id, indid, and rowcent.

e Externa files cannot be of datatypes text, image or Java ADTSs.

Datatype conversions

e When using create existing table, you must specify all datatypes with
recognized Adaptive Server datatypes. If the remote server tables reside
onaclassof server that is heterogeneous, the datatypes of the remotetable
are automatically converted into the specified Adaptive Server typeswhen
the datais retrieved. If the conversion cannot be made, Component
Integration Services does not allow the table to be defined.

e The Component Integration Services User’s Guide contains a section for
each supported server class and identifies all possible datatype
conversions that are implicitly performed by Component Integration
Services.

Changes by server class

e All server classes allow you to specify fewer columnsthan therearein the
table on the remote server.

e All server classes match the columns by name.

e All server classes allow the column type to be any datatype that can be
converted to and from the datatype of the column in the remote table.

Remote procedures

*  When the proxy tableis a procedure-type table, you must provide a
column list that matches the description of the remote procedure’s result
Set. create existing table does not verify the accuracy of this column list.

* Noindexes are created for procedures.
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Component Integration Services treats the result set of aremote procedure
asavirtual table that can be sorted, joined with other tables, or inserted
into another table using insert or select. However, a procedure type table
is considered read-only, which means you cannot issue the following
commands against the table:

e alter table

* create index
* delete

* insert

* truncate table
* update

Begin the column name with an underscore () to specify that the column
isnot part of the remote procedure’s result set. These columnsarereferred
to as parameter columns. For example:

create existing table rpcl

(

a int,
b int,
c int,
_pl int null,
_p2 int null

)
external procedure
at "SYBASE.sybsystemprocs.dbo.myproc"

In this example, the parameter columns _p1 and _p2 areinput parameters.
They are not expected in the result set, but can be referenced in the query:

select a, b, ¢ from t1l
where pl = 10 and p2 = 20

Component I ntegration Services passes the search arguments to the
remote procedure as parameters, using the names @pl and @p2.

Parameter column definitions in acreate existing table statement must
follow these rules:

e Parameter column definitions must allow anull value.

e Parameter columns cannot precede regular result columns—they
must appear at the end of the column list.
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If aparameter columnisincluded in aselect list and is passed to the
remote procedure as a parameter, the return value is assigned by the where
clause.

If aparameter columnisincluded in aselect list, but does not appear inthe
where clause or cannot be passed to the remote procedure as a parameter,
itsvalueisNULL.

A parameter column can be passed to a remote procedure as a parameter
if the Adaptive Server query processor considersit asearchable argument.
A parameter column is considered a searchable argument if it is not
included in any or predicates. For example, the or predicate in the second
line of the following query prevents the parameter columns from being
used as parameters:

select a, b, ¢ from tl1
where pl = 10 or p2 = 20

Standards ANSI SQL — Compliance level: Transact-SQL extension.

Permissions create existing table permission defaults to the table owner and is not
transferable.

See also Commands alter table, create table, create proxy_table, drop index, insert,

order by clause, set, update
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Description

Syntax

Parameters
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Creates a user-defined function by adding a SQL wrapper to a Java static
method. Can return a value defined by the method.

create function [owner.]sqgl_function_name
([ sql_parameter_name sql_datatype
[(length)| (precision], scale ]) ]
[ [, sgl_parameter_name sql_datatype
[(length )| ( precision], scale ]) 1]
)

returns sqgl_datatype
[ (length)| (precision[, scale ]) ]
[modifies sql data]
[returns null on null input |
called on null input]
[deterministic | not deterministic]
[exportable]
language java
parameter style java
external name 'java_method_name
[ ([java_datatype[, java_datatype
-1

sql_function_name
isthe Transact-SQL name of the function. It must conform to the rules for
identifiers and cannot be avariable.

sql_parameter_name
is the name of an argument to the function. The value of each input
parameter is supplied when the function is executed. Parameters are
optional; a SQL J function need not take arguments.

Parameter names must conform to the rules for identifiers. If the value of a
parameter contains non-al phanumeric characters, it must be enclosed in
quotes. This includes object names qualified by a database name or owner
name, since they include aperiod. If the value of the parameter beginswith
anumeric character, it also must be enclosed in quotes.

sql_datatype [(length) | ( precision [, scale])]
isthe Transact-SQL datatype of the parameter. Seecreate procedure on page
101 for more information about these parameters.

sgl_datatype is the SQL procedure signature.

returns sql_datatype
specifies the result datatype of the function.
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Examples

modifies sql data
indicates that the Javamethod invokes SQL operations, reads, and modifies
SQL datain the database. Thisisthe default and only implementation. Itis
included for syntactic compatibility with the ANSI standard.

deterministic | not deterministic
included for syntactic compatibility with the ANSI standard. Not currently
implemented.

exportable
specifies that the procedure is to be run on aremote server using the
Adaptive Server OmniConnect™ feature. Both the procedure and the
method it is built on must reside on the remote server.

language java
specifiesthat the external routineiswritten in Java. Thisisarequired clause
for SQLJ functions.

parameter style java
specifies that the parameters passed to the external routine at runtime are
Java parameters. Thisisarequired clause for SQLJ functions.

external
indicates that create function defines a SQL name for an external routine
written in a programming language other than SQL.

name
specifies the name of the external routine (Java method). The specified
name—'java_method_name [ java_datatypel[{, java_datatype} ...]/—isa

character-string literal and must be enclosed in single quotes.

java_method_name
specifies the name of the external Java method.

java_datatype
specifies aJava datatype that is mappable or result-set mappable. Thisisthe
Java method signature.

This example creates a function square_root that invokes the
java.lang.Math.sqrt() method:

create function square root
(input_number double precision) returns
double precision
language java parameter style java
external name 'java.lang.Math.sqgrt'
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Usage *  You cannot create a SQL J function with the same name as an Adaptive
Server built-in function.

*  You can create user-defined functions (based on Java static methods) and
SQL J functions with the same class and method names.

Note Adaptive Server’s searching order ensuresthat the SQLJfunctionis
always found first.

e You caninclude amaximum of 31 parametersin acreate function

statement.
Permissions Only the Database Owner or user with sa role can execute create function. The
Database Owner or sa cannot transfer permission for create function.
See also See Java in Adaptive Server Enterprise for more information about create
function.

Commands create function (SQLJ), drop function (SQLJ)

System procedures sp_depends, sp_help, sp_helpjava, sp_helprotect
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Description Creates an index on one or more columns in atable.

Syntax create [unique] [clustered | nonclustered]
index index_name
on [[database.]Jowner.]table_name
(column_name [asc | desc]
[, column_name [asc | desc]]...)
[with { fillfactor = pct,
max_rows_per_page = num_rows,
reservepagegap = num_pages,
consumers = X, ignore_dup_key, sorted_data,
[ignore_dup_row | allow_dup_row],
statistics using num_steps values }]
[on segment_name]

Parameters unique

prohibits duplicate index values (also called “key values’). The system
checks for duplicate key values when theindex is created (if data already

exists), and each time data is added with an insert or update. If

thereisa

duplicate key value or if more than one row contains a null value, the
command fails, and Adaptive Server prints an error message giving the

duplicate entry.

Warning! Adaptive Server does not detect duplicate rows if atable contains

any non-null text or image columns.

update and insert commands that generate duplicate key valuesfail, unless

the index was created with ignore_dup_row or ignore_dup_key.

Composite indexes (indexes in which the key value is composed of more

than one column) can also be unique.

The default is nonunique. To create a nonunique clustered index on atable
that contains duplicate rows, specify allow_dup_row or ignore_dup_row. See

“Duplicate rows’ on page 94.

clustered

means that the physical order of rows on the current database deviceisthe
same as the indexed order of the rows. The bottom, or leaf level, of the
clustered index contains the actual data pages. A clustered index almost
always retrieves data faster than a nonclustered index. Only one clustered
index per table is permitted. See “ Creating clustered indexes” on page 93.

If clustered is not specified, nonclustered is assumed.
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nonclustered
means that the physical order of the rows is not the same as their indexed
order. The leaf level of a nonclustered index contains pointers to rowson
data pages. You can have as many as 249 nonclustered indexes per table.

index_name
is the name of the index. Index names must be unique within atable, but
need not be unique within a database.

table_name
isthe name of the tablein which theindexed column or columns are located.
Specify the database nameif the tableisin another database, and specify the
owner’snameif morethan onetable of that name existsin the database. The
default valuefor owner isthecurrent user, and the default value for database
isthe current database.

column_name
isthe column or columnsto which theindex applies. Compositeindexesare
based on the combined values of as many as 16 columns. The sum of the
maximum lengths of all the columns depends on the logical page size. See
Table 1-6 on page 91 for actual values. List the columnsto be included in
the composite index (in the order in which they should be sorted) inside the
parentheses following table_name.

asc | desc
specifieswhether theindex isto be created in ascending or descending order
for the column specified. The default is ascending order.
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fillfactor
specifies how full Adaptive Server makes each page when it creates a new
index on existing data. The fillfactor percentage is relevant only when the
index is created. Asthe data changes, the pages are not maintained at any
particular level of fullness.

Thevalueyou specify isnot saved in sysindexes for display by sp_helpindex
or for later use by the reorg command. Use sp_chgattribute to create stored
fillfactor val ues.

The default for fillfactor is O; this is used when you do not include with
fillfactor in the create index statement (unless the value has been changed
with sp_configure). When specifying afillfactor, use a val ue between 1 and
100.

A fillfactor of O creates clustered indexes with completely full pages and
nonclustered indexeswith completely full leaf pages. Itleavesacomfortable
amount of space within the index B-tree in both the clustered and
nonclustered indexes. There is seldom areason to change the fillfactor.

If thefillfactor is set to 100, Adaptive Server creates both clustered and
nonclustered indexes with each page 100 percent full. A fillfactor of 100
makes sense only for read-only tables—tables to which no additional data
will ever be added.

fillfactor values smaller than 100 (except O, which is a special case) cause
Adaptive Server to create new indexes with pages that are not completely
full. A fillfactor of 10 might be areasonable choice if you are creating an
index on atable that will eventually hold agreat deal more data, but small
fillfactor values cause each index (or index and data) to occupy more storage
space.

Warning! Creating a clustered index with afillfactor affects the amount of
storage space your data occupies, since Adaptive Server redistributes the data
asit creates the clustered index.
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max_rows_per_page

limits the number of rows on data pages and the leaf level pages of indexes.
Unlike fillfactor, the max_rows_per_page value is maintained until it is
changed with sp_chgattribute.

If you do not specify avalue for max_rows_per_page, Adaptive Server uses
avalue of 0 when creating the table. Valuesfor tables and clustered indexes
are between 0 and 256. The maximum number of rows per page for
nonclustered indexes depends on the size of theindex key. Adaptive Server
returns an error message if the specified value istoo high.

A max_rows_per_page value of 0 creates clustered indexes with full pages
and nonclustered indexes with full leaf pages. It leaves acomfortable
amount of space within the index B-treein both clustered and nonclustered
indexes.

If max_rows_per_page isset to 1, Adaptive Server creates both clustered and
nonclustered indexeswith one row per page at theleaf level. Uselow values
to reduce lock contention on frequently accessed data. However, low
max_rows_per_page values cause Adaptive Server to create new indexes
with pages that are not completely full, uses more storage space, and may
cause more page splits.

If Component Integration Servicesis enabled, you cannot use
max_rows_per_page for remote servers.

Warning! Creating aclustered index with max_rows_per_page can affect the
amount of storage space your data occupies, since Adaptive Server
redistributes the data as it creates the clustered index.

with reservepagegap = num_pages

specifies aratio of filled pages to empty pages to be left during extent 1/0
allocation operations. For each specified num_pages, an empty pageis left
for future expansion of the index. Valid values are 0 — 255. The default is 0.
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ignore_dup_key
cancels attempts of duplicate key entry into atable that has a unique index
(clustered or nonclustered). Adaptive Server cancel s the attempted insert or
update of aduplicate key with an informational message. After the
cancellation, the transaction containing the duplicate key proceeds to
completion.

You cannot create a uniqueindex on acolumn that includes duplicate values
or more than one null value, whether or not ignore_dup_key is set. If you
attempt to do so, Adaptive Server prints an error message that displaysthe
first of the duplicate values. You must eliminate duplicates before Adaptive
Server can create a unique index on the column.

ignore_dup_row
allows you to create a new, nonunique clustered index on a table that
includes duplicate rows. ignore_dup_row deletes the duplicate rows from
thetable, and cancels any insert or update that would create a duplicate row,
but does not roll back the entire transaction. See “Duplicate rows’ on page
94 for more information.

allow_dup_row
allows you to create a nonunique clustered index on atable that includes
duplicate rows, and allows you to duplicate rows with update and insert
statements. See “Duplicate rows’ on page 94 for an explanation of how to
use these options.

sorted_data
speeds creation of clustered indexes or unique nonclustered indexes when
the datain the table is aready in sorted order (for example, when you have
used bcp to copy datathat has already been sorted into an empty table). See
“Using the sorted_data option to speed sorts’ on page 95 for more
information.

with statistics using num_steps values
specifies the number of stepsto generate for the histogram used to optimize
queries. If you omit this clause:

e Thedefault valueis 20, if no histogram is currently stored for the
leading index column.

e The current number of stepsis used, if ahistogram for the leading
column of the index column aready exists.

If you specify 0 for num_steps, the index is re-created, but the statistics for
the index are not overwritten in the system tables.
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on segment_name
createstheindex on the named segment. Before using the on segment_name
option, initialize the device with disk init, and add the segment to the
database using sp_addsegment. See your System Administrator, or use
sp_helpsegment for alist of the segment names available in your database.

with consumers
specifies the number of consumer processes that should perform the sort
operation for creating the index. The actual number of consumer processes
used to sort the index may be smaller than the specified number, if fewer
worker processes are available when Adaptive Server executes the sort.

Example 1 Creates an index named au_id_ind on the au_id column of the
authors table;

create index au_id_ind on authors (au_id)

Example 2 Creates a unique clustered index named au_id_ind on the au_id
column of the authors table:

create unique clustered index au id ind
on authors(au_id)

Example 3 Creates an index named ind1 on the au_id and title_id columns of
the titleauthor table:

create index indl on titleauthor (au_id, title id)

Example 4 Creates a nonclustered index named zip_ind on the zip column of
the authors table, filling each index page one-quarter full and limiting the sort
to 4 consumer processes:

create nonclustered index zip_ ind
on authors (postalcode)
with fillfactor = 25, consumers = 4

Example 5 Creates an index with ascending ordering on pub_id and
descending order on pubdate:

create index pub dates ix
on titles (pub id asc, pubdate desc)

Example 6 Createsanindex ontitle_id, using 50 histogram steps for optimizer
statistics and leaving 1 empty page out of every 40 pagesin the index:

create index title id ix
on titles (title id)

with reservepagegap = 40,
statistics using 50 values
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Usage
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Run update statistics periodically if you add datato the table that changes
the distribution of keysin the index. The query optimizer uses the
information created by update statistics to select the best plan for running
queries on the table.

If the table contains data when you create a nonclustered index, Adaptive
Server runs update statistics on the new index. If the table contains data
when you create a clustered index, Adaptive Server runs update statistics
on al the table's indexes.

Index all columnsthat are regularly used in joins.

When Component I ntegration Servicesis enabled, the create index
command is reconstructed and passed directly to the Adaptive Server
associated with the table.

Restrictions

You cannot create an index on a column with a datatype of bit, text, or
image.

Table 1-6 shows the maximum index row size limit for a given logical
page size.

Table 1-6: Maximum index row size

Logical page size Index column size limit
2K 600

4K 1250

8K 2600

16K 5300

Although you can create a column that is larger than the maximum row
size of anindex for agiven logical page size, this makes that column
nonindexable. However, you can maintain statistics on such large columns
up to the first 255 bytes.

A table can have a maximum of 249 nonclustered indexes.
A table can have a maximum of one clustered index.

You can specify up to 31 columns (formerly 16) for the index key. The
maximum total number of bytes must be within the limits shown in the
table above.

You can create an index on atemporary table. The index disappears when
the table disappears.
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You can create an index on atable in another database, aslong asyou are
the owner of that table.

You cannot create an index on aview.
create index runs more slowly while adump database is taking place.

You can create aclustered index on a partitioned table, or partition atable
with aclustered index if all the following conditions are true:

»  The select into/bulkcopy/plisort database option is turned on,
e Adaptive Server is configured for parallel processing, and

e Thereisone more worker process available than the number of
partitions.

For more information about clustered indexes on partitioned tables, see
Chapter 24, “Parallel Sorting,” in the Performance and Tuning Guide.

The maximum number of indexes allowed on a data-only-locked table
with aclustered index is249. A table can have one clustered index and 248
nonclustered indexes.

create index and stored procedures

Adaptive Server automatically recompiles stored procedures after executing
create index statements. Although adhoc queriesthat you start before executing
create index still continueto work, they do not take advantage of the new index.

In Adaptive Server versions 12.5 and earlier, create index wasignored by
cached stored procedures.

Creating indexes efficiently

Indexes speed dataretrieval, but can slow data updates. For better
performance, create a table on one segment and create its nonclustered
indexes on another segment, when the segments are on separate physical
devices.

Adaptive Server can create indexesin paralel if atableis partitioned and
the server is configured for parallelism. It can also use sort buffersto
reduce the amount of 1/O required during sorting. For more information,
see Chapter 24, “Parallel Sorting,” in the Performance and Tuning Guide.

Create a clustered index before creating any nonclustered indexes, since
nonclustered indexes are automatically rebuilt when aclustered index is
created.
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e Whenusing parallel sort for data-only-locked tables, the number of
worker processes must be configured to equal or exceed the number of
partitions, even for empty tables. The database option select
into/bulkcopy/plisort must also be enabled.

Creating clustered indexes

 Atable“follows’ its clustered index. When you create atable, use the
on segment_name extension to create clustered index, the table migratesto
the segment where the index is created.

If you create a table on a specific segment, then create a clustered index
without specifying a segment, Adaptive Server moves the table to the
default segment when it creates the clustered index there.

Because text and image data is stored in a separate page chain, creating a
clustered index with on segment_name does not move text and image
columns.

* To create a clustered index, Adaptive Server duplicates the existing data;
the server deletes the original data when the index is complete. Before
creating a clustered index, use sp_spaceused to make sure that the
database has at least 120 percent of the size of the table available as free
space.

* Theclustered index isoften created on thetable’ s primary key (the column
or columns that uniquely identify the row). The primary key can be
recorded in the database (for use by front-end programs and sp_depends)
using sp_primarykey.

e Toallow duplicate rowsin aclustered index, specify allow_dup_row.

Specifying ascending or descending ordering in indexes

e Usetheasc and desc keywords after index column names to specify the
sorting order for the index keys. Creating indexes so that columns arein
the same order specified in the order by clause of queries eliminates the
sorting step during query processing. For more information, see Chapter
8, “Indexing for Performance,” in the Performance and Tuning Guide.

Space requirements for indexes

» Spaceisallocated to tables and indexes in increments of one extent, or
eight pages, at atime. Each time an extent isfilled, another extent is
allocated. Use sp_spaceused to display the amount of space allocated and
used by an index..
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In some cases, using the sorted_data option allows Adaptive Server to skip
copying the datarows asdescribed in Table 1-9 on page 96. In these cases,
you need only enough additional space for theindex structure itself.
Depending on key size, thisis usually about 20 percent of the size of the
table.

Duplicate rows

Theignore_dup_row and allow_dup_row options are not relevant when you
are creating a nonunique, nonclustered index. Adaptive Server attaches a
unique row identification number internally in each nonclustered index;
duplicate rows are not a problem even for identical data values.

ignore_dup_row and allow_dup_row are mutually exclusive.

A nonunique clustered index allows duplicate keys, but does not allow
duplicate rows unless you specify allow_dup_row.

allow_dup_row allowsyou to create anonunique, clustered index on atable
that includes duplicate rows. If atable has a nonunique, clustered index
that was created without the allow_dup_row option, you cannot create new
duplicate rows using the insert or update command.

If any index in the table is unique, the requirement for uniqueness takes
precedence over the allow_dup_row option. You cannot create an index
with allow_dup_row if aunique index exists on any column in the table.

Theignore_dup_row option isalso used with anonunique, clustered index.
Theignore_dup_row option eliminates duplicates from a batch of data.
ignore_dup_row cancels any insert or update that would create aduplicate
row, but does not roll back the entire transaction.

Table 1-7 illustrates how allow_dup_row and ignore_dup_row affect
attempts to create a nonunique, clustered index on atable that includes
duplicate rows and attempts to enter duplicate rows into atable.

Table 1-7: Duplicate row options for nonunique clustered indexes

Create an index on atable Insert duplicate rows into

Option setting that has duplicate rows a table with an index
Neither option set create index fails. insert fails.
allow_dup_row set create index completes. insert completes.

ignore_dup_row set  Index is created but duplicate All rows are inserted except

rows are deleted; error message.  duplicates; error message.
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Table 1-8 shows which index options can be used with the different types
of indexes:
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Table 1-8: Index options

Index type Options

Clustered ignore_dup_row | allow_dup_row
Unique, clustered ignore_dup_key

Nonclustered None

Unique, nonclustered ignore_dup_key

Using unique constraints in place of indexes

Asan alternative to create index, you can implicitly create unique indexes
by specifying a unique constraint with the create table or alter table
statement. The unique constraint creates a clustered or nonclustered
unique index on the columns of atable. These implicit indexes are named
after the constraint, and they follow the same rules for indexes created
with create index.

You cannot drop indexes supporting unigque constraints using the drop
index statement. They are dropped when the constraints are dropped
through an alter table statement or when the table is dropped. See create
table for more information about unique constraints.

Using the sorted_data option to speed sorts

Reference Manual: Commands

The sorted_data option can reduce the time needed to create an index by
skipping the sort step and by eliminating the need to copy the datarowsto
new pages in certain cases. The speed increase becomes significant on
large tables and increases to several timesfaster in tableslarger than 1GB.

If sorted_data is specified, but datais not in sorted order, Adaptive Server
displays an error message, and the command fails.

Creating a nonunique, nonclustered index succeeds, unlessthere are rows
with duplicatekeys. If therearerowswith duplicate keys, Adaptive Server
displays an error message, and the command fails.

The effects of sorted_data for creating a clustered index depend on
whether the tableis partitioned and whether certain other options are used
in the create index command. Some options require data copying, if used
at all, for nonpartitioned tables and sorts plus data copying for partitioned
tables, while others require data copying only if you:

e Usetheignore_dup_row option
e Usethefillfactor option

e Usetheon segmentname clause to specify a segment that is different
from the segment where the table datais located
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e Usethemax_rows_per_page clauseto specify avaluethat is different
from the value associated with the table

e Table1-9 showswhen the sort isrequired and when the tableis copied for

partitioned and nonpartitioned tables.

Table 1-9: Using the sorted_data option for creating a clustered index

Options Partitioned table Unpartitioned table

No options specified Parallel sort; copies data, distributing Either parallel or nonparallel sort;
evenly on partitions; createsindex tree.  copies data, createsindex tree.

with sorted_data only or with Creates index tree only. Does not Createsindex tree only. Does not

sorted_data on same_segment perform the sort or copy data. Doesnot  perform the sort or copy data.
runin parale. Does not run in parallel.

with sorted_data andignore_dup_row Parallel sort; copies data, distributing

or fillfactor or on other_segment or evenly on partitions; creates index tree.

max_rows_per_page

Copies dataand createsthe index
tree. Does not perform the sort.
Doesnot run in parallel.

Specifying the number of histogram steps

»  Usethewith statistics clauseto specify the number of stepsfor ahistogram
for the leading column of an index. Histograms are used during query
optimization to determine the number of rows that match search

arguments for a column.

» Tore-create an index without updating the values in sysstatistics for a
column, use O for the number of steps. This avoids overwriting statistics

that have been changed with optdiag.

Space management properties

e fillfactor, max_rows_per_page, and reservepagegap help manage space on

index pagesin different ways:

e fillfactor appliesto indexes for all locking schemes. For clustered
indexes on allpages-locked tables, it affects the data pages of the
table. On all other indexes, it affects the leaf level of the index.

e max_rows_per_page appliesonly to index pages of allpages-locked

tables.

e reservepagegap appliesto tablesand indexesfor all locking schemes.

» reservepagegap affects space usage in indexes when

* Theindex iscreated

e reorg commands on indexes are executed

» Nonclustered indexes are rebuilt after creating a clustered index

96
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e When areservepagegap value is specified in acreate clustered index
command, it appliesto:

e Thedataand index pages of allpages-locked tables
e Only theindex pages of data-only-locked tables

e Thenum_pages value specifies aratio of filled pages to empty pages on
the leaf level of the index so that indexes can alocate space close to
existing pages, as new space is required. For example, areservepagegap
of 10 leaves 1 empty page for each 9 used pages.

«  reservepagegap specified along with create clustered index on an
allpages-locked table overwrites any value previously specified with
create table or alter table.

* You can change the space management properties for an index with
sp_chgattribute. Changing properties with sp_chgattribute does not
immediately affect storage for indexes on the table. Future large scale
alocations, such as reorg rebuild, use the sp_chgattribute value.

e Thefillfactor value set by sp_chgattribute is stored in thefill_factor column
in sysindexes. Thefillfactor isapplied when anindex isrecreated asaresult
of an alter table...lock command or areorg rebuild command.

Index options and locking modes

» Table 1-10 shows the index options supported for allpages-locked and
data-only-locked tables. On data-only-locked tables, the ignore_dup_row
and allow_dup_row options are enforced during create index, but are not
enforced during insert and update operations. Data-only-locked tables
always allow the insertion of duplicate rows.

Table 1-10: create index options supported for locking schemes

Index type Allpages-locked table ~Data-only-locked table
During index creation During inserts
Clustered allow_dup_row, allow_dup_row, allow_dup_row
ignore_dup_row ignore_dup_row
Unique clustered ignore_dup_key ignore_dup_key ignore_dup_key
Nonclustered None None None
Unique nonclustered  ignore_dup_key ignore_dup_key ignore_dup_key

Table 1-11 shows the behavior of commands that attempt to insert
duplicate rows into tables with clustered indexes, and when the clustered
indexes are dropped and re-created.
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Table 1-11: Enforcement and errors for duplicate row options

Options Allpages-locked table Data-only-locked table

No options specified  Insert fails with error message 2615. Insert succeeds. Re-creating the index
Re-creating the index succeeds. fails with error message 1508.

allow_dup_row Insert and re-creating the index succeed. Insert and re-creating the index succeed.

ignore_dup_row Insert failswith “Duplicate row wasignored”  Insert succeeds. Re-creating the index
message. Re-creating the index succeeds. deletes duplicate rows.

Standards
Permissions

See also
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Using the sorted_data option on data-only-locked tables

The sorted_data option to create index can be used only immediately
following a bulk copy operation into an empty table. Once data
modifications to that table cause additional page allocations, the
sorted_data option cannot be used.

Specifying different val uesfor space management propertiesmay override
the sort suppression functionality of the sorted_data.

Getting information about tables and indexes

Each index—including composite indexes—is represented by one row in
sysindexes.

For information about the order of the data retrieved through indexes and
the effects of an Adaptive Server’sinstalled sort order, see the order by
clause.

For information about a table's indexes, execute sp_helpindex.

ANSI SQL — Compliance level: Transact-SQL extension.

create index permission defaults to the table owner and is not transferable.

Commands alter table, create table, drop index, insert, order by clause, set,
update

System procedures sp_addsegment, sp_chgattribute, sp_helpindex,
sp_helpsegment, sp_spaceused

Utilities optdiag
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create plan

Description

Syntax

Parameters

Examples

Usage

Creates an abstract plan.

create plan query plan
[into group_name]
[and set @new_id]

query
isastring literal, parameter, or local variable containing the SQL text of a

query.

plan
isastring literal, parameter, or local variable containing an abstract plan
expression.

into group_name
specifies the name of an abstract plan group.

and set @new_id
returns the ID number of the abstract plan in the variable.

Example 1 Creates an abstract plan for the specified query:

create plan "select * from titles where price > $20"
"(t_scan titles)"

Example 2 Creates an abstract plan for the query in the dev_plans group, and
returns the plan ID in the variable @id:

declare @id int

create plan "select au fname, au lname from authors
where au id = ’'724-08-9931’" "

"(i scan au_id ix authors)"

into dev_plans

and set @id

select @id

e create plan saves the abstract plan in the group specified with into. If no
group name is specified, it saves the plan in the currently active plan

group.

e Queries and abstract plans specified with create plan are not checked for
valid SQL syntax and plans are not checked for valid abstract plan syntax.
Also, theplanisnot checked for compatibility with the SQL text. All plans
created with create plan should beimmediately checked for correctness by
running the query specified in the create plan statement.
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»  If another query planinthe group hasthe same SQL text, thereplace mode
must be enabled with set plan replace on. Otherwise, the create plan
command fails.

e You must declare @new_id before using it in the and set clause.

e The abstract plan group you specify with into must already exist.

Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions create plan permission defaultsto all users. No permission isrequired to useit.
See also Commands set plan

System procedures sp_add_qgpgroup, sp_find_gplan, sp_help_gplan,
sp_set_gplan
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create procedure

Description

Syntax

Parameters

Createsastored procedure or an extended stored procedure (ESP) that can take
one or more user-supplied parameters.

Note For syntax and usage information about the SQL J command for creating
procedures, see create function (SQLJ) on page 82.

create procedure [owner.]Jprocedure_name[;number]

[[((@parameter_name
datatype [(length ) | (precision [, scale ])]
[= default][output]

[, @parameter_name
datatype [(length ) | (precision [, scale ])]
[= default][output]]...)]]

[with recompile]

as {SQL_statements | external name dll_name}

procedure_name
isthe name of the procedure. It must conform to the rulesfor identifiers and
cannot be avariable. Specify the owner’s name to create another procedure
of the same name owned by a different user in the current database. The
default value for owner isthe current user.

;number
isan optional integer used to group procedures of the same name so that they
can be dropped together with asingle drop procedure statement. Procedures
used in the same application are often grouped this way. For example, if the
procedures used with the application named orders are named orderproc;1,
orderproc;2, and so on, the following statement drops the entire group:

drop proc orderproc

Once procedureshave been grouped, individual procedureswithinthegroup
cannot be dropped. For example, the following statement is not allowed:

drop procedure orderproc;2

You cannot group proceduresif you are running Adaptive Server in the
evaluated configuration. The evaluated configuration requires that you
disallow procedure grouping so that every stored procedure has a unique
object identifier and can be dropped individually. To disallow procedure
grouping, a System Security Officer must use sp_configure to reset allow
procedure grouping. For more information about the evaluated
configuration, see the System Administration Guide.
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parameter_name

isthe name of an argument to the procedure. The value of each parameter is
supplied when the procedure is executed. Parameter names are optional in
create procedure statements—a procedure is not required to take any
arguments.

Parameter names must be preceded by the @ sign and conform to the rules
for identifiers. A parameter name, including the @ sign, can be amaximum
of 30 characters. Parameters are local to the procedure: the same parameter
names can be used in other procedures.

If the value of a parameter contains nonal phanumeric characters, it must be
enclosed in quotes. Thisincludes object names qualified by adatabase name
or owner name, since they include a period. If the value of acharacter
parameter begins with a numeric character, it also must be enclosed in
quotes.

datatype[(length) | (precision [, scale])]

isthe datatype of the parameter. See “ User-defined datatypes’ on page 44
in Chapter 1, “System and User-Defined Datatypes’ of Reference Manual:
Building Blocks. for more information about datatypes. Stored procedure
parameters cannot have a datatype of text or image or a user-defined
datatype whose underlying type istext or image.

The char, varchar, unichar, univarchar, nchar, nvarchar, binary, and varbinary
datatypes should include alength in parentheses. If you omit the length,
Adaptive Server truncates the parameter value to 1 character.

Thefloat datatype expects abinary precision in parentheses. If you omit the
precision, Adaptive Server uses the default precision for your platform.

The numeric and decimal datatypes expect aprecision and scale, enclosed in
parentheses and separated by a comma. If you omit the precision and scale,
Adaptive Server uses adefault precision of 18 and a scale of 0.

default

defines adefault value for the procedure’s parameter. If adefault is defined,
auser can execute the procedure without giving a parameter value. The
default must be a constant. It can include the wildcard characters (%, |, [],
and [*]) if the procedure usesthe parameter name with the keyword like (see
Example 2).

The default can be NULL. The procedure definition can specify that some
action be taken if the parameter value is NULL (see Example 3).
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Examples

output

indicates that the parameter is areturn parameter. Its value can be returned
to the execute command that called this procedure. Usereturn parametersto
return information to the calling procedure (see Example 5).

To return a parameter value through several levels of nested procedures,
each procedure must include the output option with the parameter name,
including the execute command that calls the highest level procedure.

The output keyword can be abbreviated to out.

with recompile

meansthat Adaptive Server never savesaplan for this procedure; anew plan
iscreated each timeit is executed. Usethisoptional clause when you expect
that the execution of a procedure will be atypical—that is, when you need a
new plan. The with recompile clause has no impact on the execution of an
extended stored procedure.

SQL_statements

specify the actions the procedure isto take. Any number and kind of SQL
statements can beincluded, with the exception of create view, create default,
create rule, create procedure, create trigger, and use.

create procedure SQL statements often include control-of-flow language,
including one or more of the following: declare; if...else; while; break;
continue; begin...end; goto label; return; waitfor; /* comment */. They can also
refer to parameters defined for the procedure.

The SQL statements can reference objects in another database, aslong as
they are properly qualified.

external name

creates an extended stored procedure. If the as external name Syntax is used,
you cannot use the number parameter with as external name.

dil_name

specifies the name of the dynamic link library (DLL) or shared library
containing the functionsthat implement the extended stored procedure. The
dll_name can be specified with no extension or with a platform-specific
extension, such as.dll on Windows NT or .so on Sun Solaris. If you specify
the extension, enclose the entire dll_name in quotation marks.

Example 1 Given atable name, the procedure showind displays its name and
the names and identification numbers of any indexes on any of its columns:

create procedure showind @tabname varchar(30)
as
select sysobjects.name, sysindexes.name, indid
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from sysindexes, sysobjects
where sysobjects.name = @tabname
and sysobjects.id = sysindexes.id

Here are the acceptable syntax forms for executing showind:

execute showind titles
execute showind @tabname = "titlesg"

Or, if thisisthe first statement in afile or batch:
showind titles

Example 2 This procedure displaysinformation about the system tablesif the
user does not supply a parameter:

create procedure
showsysind @table varchar(30) = "sys%"
as
select sysobjects.name, sysindexes.name, indid
from sysindexes, sysobjects
where sysobjects.name like @table
and sysobjects.id = sysindexes.id

Example 3 This procedure specifies an action to be taken if the parameter is
NULL (that is, if the user does not give a parameter):

create procedure
showindnew @table varchar(30) = null
as
if @table is null
print "Please give a table name"
else
select sysobjects.name, sysindexes.name, indid
from sysindexes, sysobjects
where sysobjects.name = @table
and sysobjects.id = sysindexes.id

Example 4 This procedure multiplies two integer parameters and returns the
product in the output parameter, @result:

create procedure mathtutor @multl int, @mult2 int,
@result int output

as

select @result = @multl * @mult2

If the procedure is executed by passing it 3 integers, the select statement
performsthe multiplication and assignsthe val ues, but does not print the return
parameter:

mathtutor 5, 6, 32
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(return status 0)

Example 5 In this example, both the procedure and the execute statement
include out put with aparameter name so that the procedure can return avalue
to the caller:

declare @guess int
select @guess = 32
exec mathtutor 5, 6, @result = @guess output

(1 row affected)
(return status = 0)

Return parameters:

@result

The output parameter and any subsequent parametersin the execute statement,
@result, must be passed as:

@parameter = value

e Thevalue of the return parameter is always reported, whether or not its
value has changed.

e (@result does not need to be declared in the calling batch because it is the
name of a parameter to be passed t0 mathtutor.

«  Although the changed value of @result is returned to the caller in the
variable assigned in the execute statement (in this case, @guess), it is
displayed under its own heading (@result).

Example 6 Return parameterscan be used in additional SQL statementsin the
batch or calling procedure. This example shows how to use the value of
@guessin conditional clauses after the execute statement by storing it in
another variable name, @store, during the procedure call. When return
parameters are used in an execute statement that is part of a SQL batch, the
return values are printed with a heading before subsequent statementsin the
batch are executed.

declare @guess int

declare @store int

select @guess = 32

select @store = @guess

execute mathtutor 5, 6, @result = @guess output
select Your answer = @store, Right answer = @guess
if @guess = @store
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print "Right-o"
else
print "Wrong, wrong, wrong!"

(1 row affected)
(1 row affected)

(return status 0)

Return parameters:

@result

30
Your answer Right answer

(1 row affected)
Wrong, wrong, wrong!

Example 7 Createsan extended stored procedure named xp_echo, which takes
an input parameter, @in, and echoesit to an output parameter, @out. The code
for the procedureisin afunction named xp_echo, whichis compiled and linked
into a DLL named sqlsrvdll.dlil:

create procedure xp echo @in varchar (255),
@out varchar (255) output
as external name "sglsrvdll.dll"

After aprocedure is created, you can run it by issuing the execute
command along with the procedure’s name and any parameters. If a
procedure isthe first statement in a batch, you can give its name without
the keyword execute.

You can use sp_hidetext to hide the source text for a procedure, which is
stored in syscomments.

When a stored procedure batch executes successfully, Adaptive Server
setsthe @@error global variable to 0.

Restrictions

The maximum number of parameters that a stored procedure can haveis
255.

The maximum number of local and global variablesin aprocedureis
limited only by available memory.

The maximum amount of text in a stored procedure is 16MB.
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* A create procedure statement cannot be combined with other statementsin
asingle batch.

e You can create a stored procedure only in the current database, although
the procedure can reference objects from other databases. Any objects
referenced in a procedure must exist at the time you create the procedure.
You can create an object within aprocedure, then referenceit, provided the
object is created beforeiit is referenced.

You cannot use alter table in a procedure to add a column and then refer to
that column within the procedure.

e Ifyouuseselect * inyour create procedure statement, the procedure (even
if you use the with recompile option to execute) does not pick up any new
columns you may have added to the table. You must drop the procedure
and re-create it. and re-create it. Otherwise, the wrong results can be
caused by theinsert...select statement of insert into tablel select * from
table2 in the procedure when new columns have been added to the both
tables.

e Within a stored procedure, you cannot create an object (including a
temporary table), drop it, then create a new object with the same name.
Adaptive Server createsthe objectsdefined in astored procedure when the
procedure is executed, not when it is compiled.

Warning! Certain changes to databases, such as dropping and re-creating
indexes, can cause object IDs to change. When object 1Ds change, stored
procedures recompile automatically, and can increase slightly in size.

L eave some space for thisincrease.

Extended stored procedures

e If theas external name syntax is used, create procedure registers an
extended stored procedure (ESP). Extended stored procedures execute
procedural language functions rather than Transact-SQL commands.

e OnWndows NT —an ESP function should not call a C runtime signal
routine. Thiscan cause XP Server tofail, because Open Server™ does not
support signal handling on Windows NT.

e To support multithreading, ESP functions should use the Open Server
srv_yield function, which suspends and reschedules the XP Server thread
to allow another thread of the same or higher priority to execute.

e TheDLL search mechanismis platform-dependent. On Windows NT, the
sequence of aDLL file name search is asfollows:
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a Thedirectory from which the application is loaded
b  Thecurrent directory

¢ Thesystem directory (SYSTEM32)

d Directories listed in the PATH environment variable

If the DLL isnot inthefirst three directories, set the PATH to include the
directory in which it islocated.

OnUNIX platforms, the search method varieswith the particul ar platform.
If it failsto find the DLL or shared library, it searches $SYBASE/lib.

Absolute path names are not supported.

System procedures

System Administrators can create new system proceduresin the
sybsystemprocs database. System procedure names must begin with the
characters“sp_". These procedures can be executed from any database by
specifying the procedure name; it is not necessary to qualify it with the
sybsystemprocs database nhame. For more information about creating
system procedures, see the System Administration Guide.

System procedure results may vary depending on the context in which
they are executed. For example, sp_foo, which executes the db_name()
system function, returns the name of the database from which it is
executed. When executed from the pubs2 database, it returns the value
“pubs2”:

use pubs2
sp_foo

When executed from sybsystemprocs, it returns the value
“sybsystemprocs’:

use sybsystemprocs
sp_foo

sybsystemprocs

Nested procedures

Procedure nesting occurs when one stored procedure calls another.

If you execute a procedure that calls another procedure, the called
procedure can access objects created by the calling procedure.
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e Thenesting level increments when the called procedure begins execution
and decrements when the called procedure compl etes execution.
Exceeding the maximum of 16 levels of nesting causes the transaction to
fail.

e You can call another procedure by name or by a variable namein
place of the actual procedure name.

e Thecurrent nesting level is stored in the @@nestlevel global variable.

Procedure return status

«  Stored procedures can return an integer value called areturn status. The
return status either indicates that the procedure executed successfully or
specifies the type of error that occurred.

*  When you execute a stored procedure, it automatically returns the
appropriate status code. Adaptive Server currently returns the following

status codes:
Code Meaning
0 Procedure executed without error
-1 Missing object
-2 Datatype error
-3 Process was chosen as deadlock victim
-4 Permission error
-5 Syntax error
-6 Miscellaneous user error
-7 Resource error, such as out of space
-8 Non-fatal internal problem
-9 System limit was reached
-10 Fatal internal inconsistency
-1 Fatal internal inconsistency
-12 Table or index is corrupt
-13 Database is corrupt
-14 Hardware error

Codes -15 through -99 are reserved for future use.

e Users can generate a user-defined return status with the return statement.
The status can be any integer other than 0 through -99. The following
examplereturns“1” when abook hasavalid contract and “2” in all other
Cases.

create proc checkcontract @etitleid tid
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as
if (select contract from titles where
title id = @titleid) = 1
return 1
else
return 2
checkcontract @titleid = "BU11l1l1l"
(return status = 1)
checkcontract @titleid = "MC3026"
(return status = 2)

If more than one error occurs during execution, the code with the highest
absolute value is returned. User-defined return values take precedence
over system-defined values.

Object identifiers

To change the name of a stored procedure, use sp_rename.

To change the name of an extended stored procedure, drop the procedure,
rename and recompile the supporting function, then re-create the
procedure.

If a procedure references table names, column names, or view names that
are not valid identifiers, you must set quoted_identifier on before the
create procedure command and enclose each such name in double quotes.
The quoted_identifier option does not need to be on when you execute the
procedure.

You must drop and re-create the procedure if any of the objectsit
references have been renamed.

Inside astored procedure, object names used with the create table and dbcc
commands must be qualified with the object owner’s name if other users
are to make use of the stored procedure. For example, user “mary,” who
ownsthetablemarytab, should qualify the name of her tableinsideastored
procedure (when it is used with these commands) if she wants other users
to be ableto executeit. Thisisbecause the object namesare resolved when
the procedure is run. When another user tries to execute the procedure,
Adaptive Server looks for atable called marytab owned by the user
“mary” and not atable called marytab owned by the user executing the
stored procedure.

Object names used with other statements (for example, select or insert)
inside a stored procedure need not be qualified because the names are
resolved when the procedure is compiled.
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Standards

Permissions

Temporary tables and procedures

* You can create aprocedureto reference atemporary tableif the temporary
tableis created in the current session. A temporary table created within a
procedure disappears when the procedure exits. For more information, see
the Transact-SQL User’s Guide.

e System procedures such as sp_help work on temporary tables, but only if
you use them from tempdb.

Setting options in procedures

e You can use the set command inside a stored procedure. Most set options
remain in effect during the execution of the procedure, then revert to their
former settings.

However, if you use aset option (such asidentity_insert) which requiresthe
user to be the object owner, a user who is not the object owner cannot
execute the stored procedure.

Getting information about procedures
«  For areport on the objects referenced by a procedure, use sp_depends.

* Todisplay the text of acreate procedure statement, which is stored in
syscomments, Use sp_helptext with the procedure name as the parameter.
You must be using the database where the procedure resides when you use
sp_helptext. To display the text of asystem procedure, execute sp_helptext
from the sybsystemprocs database.

 Toseealist of system extended stored procedures and their supporting
DLLs, use sp_helpextendedproc from the sybsystemprocs database.

ANSI SQL — Compliance level: Transact-SQL extension.

create procedure permission defaults to the Database Owner, who can transfer
it to other users.

Permission to use a procedure must be granted explicitly with the grant
command and may be revoked with the revoke command.

Permissions on objects at procedure creation When you create a
procedure, Adaptive Server makes no permission checks on objects, such as
tables and views, that are referenced by the procedure. Therefore, you can
create a procedure successfully even though you do not have accessto its
objects. All permission checks occur when a user executes the procedure.

Permissions on objects at procedure execution When the procedureis
executed, permission checks on objects depend upon whether the procedure
and all referenced objects are owned by the same user.
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If the procedure’s objects are owned by different users, the invoker must
have been granted direct access to the objects. For example, if the
procedure performs a select from atable that the user cannot access, the
procedure execution fails.

If aprocedure and its objects are owned by the same user, however, special
rules apply. Theinvoker automatically has“implicit permission” to access
the procedure’s objects even though the invoker could not access them
directly. Without having to grant users direct access to your tables and
views, you can give them restricted access with astored procedure. In this
way, a stored procedure can be a security mechanism. For example,
invokers of the procedure might be able to access only certain rows and
columns of your table.

A detailed description of the rules for implicit permissionsisdiscussed in
the System Administration Guide.

Commands begin...end, break, continue, declare, drop procedure, execute,
goto label, grant, if...else, return, select, waitfor, while

System procedures sp_addextendedproc, sp_helpextendedproc,
sp_helptext, sp_hidetext, sp_rename
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create procedure (SQLJ)

Description Creates a SQLJ stored procedure by adding a SQL wrapper to a Java static
method. Can accept user-supplied parameters and return result sets and output
parameters.

Note For syntax and usage information about the Transact-SQL command for
creating procedures, see create procedure on page 101.

Syntax create procedure [owner.]sql_procedure_name
([[in | out | inout ] sql_parameter_name
sql_datatype [( length) |
(precision[, scale]) ]
[, [in]out|inout] sgl_parameter_name
sql_datatype [( length) |
(precision[, scale ]) 11

[modifies sql data ]
[dynamic result sets integer]
[deterministic | not deterministic]
language java
parameter style java
external name 'java_method_name

[ ([Java_datatypel, java_datatype

Parameters sql_procedure_name
isthe Transact-SQL name of the procedure. It must conform to the rulesfor
identifiers and cannot be a variable. Specify the owner’s name to create
another procedure of the same name owned by a different user in the current
database. The default value for owner is the current user.

in | out | inout
specifies the mode of the listed parameter. in indicates an input parameter;
out indicatesan output parameter; and inout i ndicates aparameter that isboth
an input and an output parameter. The default modeisin.

sgl_parameter_name
is the name of an argument to the procedure. The value of each input
parameter is supplied when the procedure is executed. Parameters are
optional; a SQLJ stored procedure need not take arguments.

Parameter names must conform to the rules for identifiers. If the value of a
parameter contains nonal phanumeric characters, it must be enclosed in
quotes. This includes object names qualified by a database name or owner
name, since they include a period. If the value of the parameter begins with
anumeric character, it also must be enclosed in quotes.
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sql_datatype [(length) | ( precision [, scale])]
isthe Transact-SQL datatype of the parameter.

sgl_datatype is the SQL procedure signature.

modifies sql data
indicates that the Java method invokes SQL operations, reads, and modifies
SQL datain the database. Thisisthe default and only implementation. Itis
included for syntactic compatibility with the ANSI standard.

dynamic result sets integer
specifies that the Java method can return SQL result sets. integer specifies
the maximum number of result sets the method can return. Thisvalueis
implementation-defined.

deterministic | not deterministic
this syntax is supported for compatibility with other SQL J-compliant
vendors.

language java
specifiesthat the external routineiswrittenin Java. Thisisarequired clause
for SQLJ stored procedures.

parameter style java
specifies that the parameters passed to the external routine at runtime are
Java parameters. Thisisarequired clause for SQLJ stored procedures.

external
indicates that create procedure defines a SQL name for an external routine
written in a programming language other than SQL.

name
specifiesthe name of the external routine (Javamethod). The specified name
isacharacter-string literal and must be enclosed in single quotes:

'java method name [ java datatype
[{, java datatype} ...11"

java_method_name
specifies the name of the external Java method.

java_datatype
specifiesa Javadatatype that is mappable or result-set mappable. Thisisthe
Java method signature.

Examples This example creates the SQL J procedure java_multiply, which multiplies two
integers and returns an integer.

create procedure java multiply (paraml integer,
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param2 integer, out result integer)
language java parameter style java
external name 'MathProc.multiply’

Usage e You caninclude amaximum of 31in, inout, and out parametersin acreate
procedure statement.

e Tocomply with the ANSI standard, do not precede parameter names with
the @ sign. When executing a SQL J stored procedure from isqgl or other
non-Java client, however, you must precede parameter names with the @
sign, which preserves the naming order.

e The SQLJcreate procedure syntax differs from the Transact-SQL create
procedure syntax for compatibility with the SQLJ ANSI standard.
Adaptive Server executes each type of stored procedure in the same way.

Permissions create procedure permission defaultsto the Database Owner, who can transfer
it to other users. Permission to use a procedure must be granted explicitly with
the grant command and may be revoked with the revoke command.

See also Commands create function (SQLJ), drop procedure

System procedures sp_depends, sp_help, sp_helpjava, sp_helprotect
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Component Integration Services only Createsa proxy table without
specifying a column list. Component Integration Services derives the column
list from the metadata it obtains from the remote table.

create proxy_table table_name
[on segment_name]
[ external [ table | directory | file ] ]
at pathname
[column delimiter “<string>"]

table_name
specifiesthelocal proxy table name to be used by subseguent statements.
table_name takes the form dbname.owner.object, where dbname and owner
are optional and represent the local database and owner name. If dbnameis
not specified, the table is created in the current database; if owner is not
specified, the table is owned by the current user. If either dbname or owner
is specified, the entire table_name must be enclosed in quotes. If only
dbname is present, a placeholder isrequired for owner.

on segment_name
specifies the segment that contains the remote table.

external table
specifiesthat the object isaremote table or view. external table isthe default,
so this clauseis optional.

external directory
specifies that the object is a directory with a path in the following format:
"/tmp/directory_name[;R]". “R” indicates “recursive.”

external file
specifies that the object is afile with a path in the following format:
"ftmp/filename”.
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Examples

Usage

at pathname
specifies the location of the remote object. pathname takes the form
server _name.dbname.owner.object, where:

e server_name (required) — isthe name of the server that contains the
remote object.

«  dbname (optional) —isthe name of the database managed by the remote
server that contains this object.

e owner (optional) —isthe name of the remote server user that owns the
remote object.

e object (required) — is the name of the remote table or view.

column delimiter
used to separate fields within each record when accesssing flat files, column
delimiters The column delimiter can be up to 16 byteslong.

string
The column delimiter string can be any character sequencer, but if the string
is longer than 16 bytes, only the first 16 bytes are used. The use of column
delimiter for proxy tables mapped to anything but fileswill resultin asyntax
error.

Thisexample creates aproxy table named t1 that is mapped to the remote table
t1. Component Integration Services derives the column list from the remote
table:

create proxy table tl
at "SERVER A.dbl.joe.tl"

*  create proxy_table is avariant of the create existing table command. You
use create proxy_table to create a proxy table, but (unlike create existing
table) you do not specify a column list. Component Integration Services
derivesthe column list from the metadatait obtains from the remote table.

e Thelocation information provided by the at keyword is the same
information that isprovided by sp_addobjectdef. Theinformationis stored
in the sysattributes table.

e If theremote server object does not exist, the command is rejected with an
error message.

e |f the object exists, thelocal system tables are updated. Every column is
used. Columns and their attributes are obtained for the table or view.
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«  Component Integration Services automatically converts the datatype of
the column into an Adaptive Server datatype. If the conversion cannot be
made, the create proxy_table command does not allow the table to be
defined.

* Index information from the remote server table is extracted and used to
create rowsfor the system table sysindexes. Thisdefinesindexesand keys
in Adaptive Server terms and enables the query optimizer to consider any
indexes that may exist on the table.

»  After defining the proxy table, issue an update statistics command for the
table. This alows the query optimizer to make intelligent choices
regarding join order.

»  When executing create proxy_table table_name at pathname, the table and
column names will assume the same case as table_name, if the server
identified by pathname is case insensitive (such as DB2 and Oracle).

The columns returned by a case insensitive server (typically in upper
case), will be stored in Adaptive Server as lower case, if table hameis
lower case. If table_name is uppercase, then the column names will be
stored as uppercase values. If table nameisin mixed case, then all
column names will be stored as received from the remote site.

Proxy tables and extents

Proxy tablesin earlier versions of Adaptive Server occupy one extent (8
pages), aswell as one extent for each index on aproxy table. Inapre-12.5.0.1
server with 16K logical page size, each proxy table uses 128K worth of space.

In Adaptive Server 12.5.0.1, proxy tables and indexes do not use extents; they
use space only in the system catal ogs, which Sybase estimates to be IMB per
100 proxy tables (assuming an average of two indexes per table). The normal
upgrade does not reclaim this unused space. To reclaim this space, first drop,
then re-create the proxy table.

ANSI SQL — Compliance level: Transact-SQL extension.

create proxy_table permission defaults to the table owner and is not
transferable.

Commands create existing table, create table
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create role

Description

Syntax

Parameters

Examples

Creates a user-defined role; specifies the password expiration interval, the
minimum password length, and the maximum number of failed loginsallowed
for aspecified role at creation.

create role role_name [ with passwd "password"
[, {passwd expiration | min passwd length |
max failed_logins} option_value ] ]
role_name
is the name of the new role. It must be unique to the server and conform to
therules for identifiers. It cannot be avariable.

with passwd
attaches a password the user must enter to activate therole.

password
isthe password to attach to the role. Passwords must be at least 6 characters
in length and must conform to the rules for identifiers. You cannot use
variables for passwords.

passwd expiration
specifies the password expiration interval in days. It can be any value
between 0 and 32767, inclusive.

min passwd length
specifies the minimum password length required for the specified role.

max failed_logins
specifies the number of allowable failed login attempts for the specified
login.

option_value
specifies the value for passwd expiration, min passwd length, or max
failed_logins.

Example 1 Creates arole named doctor_role:
create role doctor role
Example 2 Creates arole named doctor_role with the password physician:
create role doctor role with passwd "physician"
Example 3 Sets the password expiration for intern_role:

create role intern role, with passwd "temp244",
passwd expiration 7

Example 4 Setsthe maximum number of failed logins allowed for intern_role:
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create role intern role with passwd “temp244”,
max failed logins 20

Example 5 Setsthe minimum password length for intern_role:

create role intern role with passwd "temp244",
min passwd length 0

The create role command creates arole with privileges, permissions, and
limitations that you design. For more information on how to use create
role, see the System Administration Guide.

For information on monitoring and limiting access to objects, see the set
role command.

Use create role from the master database.

Use the with passwd password clause to attach a password to arole at
creation. If you attach a password to the role, the user granted this role
must specify the password to activate the role.

For information on adding a password to arole after creation, seethe alter
role command.

Note Passwords attached to user-defined roles do not expire.

Role names must be unique to the server.

Role names cannot be the same as user names. You can create arole with
the same name as a user, but when you grant privileges, Adaptive Server
resolves naming conflicts by making the grant to the user instead of the
role.

For more information on naming conflicts, see the grant role command.

Restrictions

The maximum number of roles that can be created per server session is
1024. However, 32 roles are reserved for Sybase system roles, such as
sa_role and sso_role. Therefore, the maximum number of user-defined
roles that can be created per server session is 992.

If you create arole with an attached password, a user cannot activate that
role by default at login. Do not create arole with an attached password if
the user to whom you grant that role needs to activate the role by default
at login.

ANSI SQL — Compliance level: Transact-SQL extension.

You must be a System Security Officer to use create role.
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create role permission is not included in the grant all command.
See also Commands alter role, drop role, grant, revoke, set

System procedures sp_activeroles, sp_displaylogin, sp_displayroles,
sp_helprotect, sp_modifylogin
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Specifies the domain of acceptable values for a particular column or for any
column of a user-defined datatype and creates access rules.

create [ [ and | or ] access]] rule
[owner.]Jrule_name
as condition_expression
access
specifies that you are creating an access rule. For information on access
rules, see Chapter 11, “Managing User Permissions’ in the System
Administration Guide.

rule_name
is the name of the new rule. It must conform to the rules for identifiers and
cannot be avariable. Specify the owner’s nameto create another rule of the
same name owned by a different user in the current database. The default
value for owner isthe current user.

condition_expression
specifies the conditions that define therule. It can be any expression that is
valid in awhere clause, and can include arithmetic operators, relational
operators, in, like, between, and so on. However, it cannot reference acolumn
or any other database object. Built-in functions that do not reference
database objects can be included.

A condition_expression takes one argument. The argument is prefixed by
the @ sign and refersto the value that is entered via the update or insert
command. You can use any name or symbol to represent the value when you
write the rule, but the first character must be the @ sign. Enclose character
and date constants in quotes, and precede binary constants with “0x”.

Example 1 Createsarule named limit, which limitsthe value of advance to less
than $1000:

create rule limit
as @advance < $1000

Example 2 Creates arule named pubid_rule, which restricts the values of
pub_id to 1389, 0736, or 0877:

create rule pubid rule
as @pub id in ('1389', '0736', '0877')

Example 3 Creates arule named picture, which restricts the value of value to
always begin with the indicated characters:

create rule picture

Adaptive Server Enterprise



CHAPTER 1 Commands

Usage .

as @value like ' -%[0-9]"
To hide the text of arule, use sp_hidetext.

Torename arule, use sp_rename.

Restrictions

You can create arule only in the current database.

Rulesdo not apply to the datathat already existsin the database at thetime
therules are created.

create rule statements cannot be combined with other statementsinasingle
batch.

You cannot bind arule to a Adaptive Server-supplied datatype or to a
column of type text, image, or timestamp.

You must drop arule before you create a new one of the same name, and
you must unbind arule before you drop it. Use:

sp_unbindrule objname [, futureonly]

Binding rules
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Use sp_bindrule to bind arule to a column or user-defined datatype. Its
syntax is.

sp_bindrule rulename, objname [, futureonly]

A rulethat isbound to auser-defined datatypeis activated when you insert
avalue into, or update, a column of that type. Rules do not test values
inserted into variables of that type.

The rule must be compatible with the datatype of the column. For
example, you cannot use:

@value like A%

asarulefor an exact or approximate numeric column. If the ruleis not
compatible with the column to which it is bound, Adaptive Server
generates an error message when it tries to insert a value, not when you
bind it.

You can bind aruleto acolumn or datatype without unbinding an existing
rule.

Rules bound to columns always take precedence over rules bound to
user-defined datatypes, regardless of which rule was most recently bound.
Table 1-12 indicates the precedence when binding rules to columns and
user-defined datatypes where rules already exist.
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Standards

Permissions

See also
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Table 1-12: Rule binding precedence

Old rule bound to Old rule bound to
New rule bound to  user-defined datatype column
User-defined datatype  New rule replaces old No change
Column New rule replaces old New rule replaces old

Rules and NULLs

* Rulesdo not override column definitions. If aruleis bound to a column
that allows null values, you can insert NULL into the column, implicitly
or explicitly, even though NULL isnot included in the text of therule. For
example, if you create arule specifying “ @val in (1,2,3)” or “ @amount >
10000", and bind this rule to a table column that allows null values, you
can till insert NULL into that column. The column definition overrides
therule.

Defaults and rules

» If acolumn hasboth adefault and arule associated with it, the default must
fall within the domain defined by the rule. A default that conflicts with a
rule will never be inserted. Adaptive Server generates an error message
each time it attempts to insert the default.

Using integrity constraints in place of rules

*  You can define rules using check with the create table statement, which
creates integrity constraints. However, these constraints are specific for
that table; you cannot bind them to other tables. See create table and alter
table for information about integrity constraints.

Getting information about rules
» Togetareport onarule, use sp_help.

» Todisplay thetext of arule, which is stored in the syscomments system
table, execute sp_helptext with the rule name as the parameter.

» Afteraruleisbound to aparticular column or user-defined datatype, its
ID is stored in the syscolumns or systypes System tables.

ANSI SQL — Compliance level: Entry-level compliant.

To create rulesusing ANSI SQL -compliant syntax, use the check clause of the
create table statement.

create rule permission defaults to the Database Owner, who can transfer it to
other users.

Commands alter table, create default, create table, drop rule, drop table
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System procedures sp_hindrule, sp_help, sp_helptext, sp_hidetext,
sp_rename, sp_unbindrule
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create schema

Description Creates anew collection of tables, views, and permissions for a database user.

Syntax create schema authorization authorization_name
create_oject_statement
[create_object_statement ... ]
[permission_statement ... ]

Parameters authorization_name
must be the name of the current user in the database.

create_object_statement
isacreate table or create view statement.

permission_statement
isagrant or revoke command.

Examples Createsthe newtitles, newauthors, newtitleauthors tables, thetit_auth_view view,
and the corresponding permissions:

create schema authorization pogo
create table newtitles (
title id tid not null,
title varchar(30) not null)

create table newauthors (
au_id id not null,
au_lname varchar(40) not null,
au_fname varchar (20) not null)

create table newtitleauthors (
au_id id not null,
title id tid not null)

create view tit auth view
as
select au_ lname, au_fname
from newtitles, newauthors,

newtitleauthors
where
newtitleauthors.au id = newauthors.au_id
and

newtitleauthors.title id =
newtitles.title id

grant select on tit auth view to public
revoke select on tit_auth view from churchy

Usage e  Schemas can be created only in the current database.
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The authorization_name, also called the schema authorization
identifier, must be the name of the current user.

The user must have the correct command permissions (create table and/or
create view). If the user creates a view on tables owned by another
database user, permissions on the view are checked when a user attempts
to access data through the view, not when the view is created.

The create schema command is terminated by:
e Theregular command terminator (“go” isthe default inisql).
e Any statement other than create table, create view, grant, or revoke.

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.

create schema adds information about tables, views, and permissions to
the system tables. Use the appropriate drop command (drop table or drop
view) to drop objects created with create schema. Permissions granted or
revoked in a schema can be changed with the standard grant and revoke
commands outside the schema creation statement.

Standards ANSI SQL — Compliance level: Transact-SQL extension.

Permissions create schema can be executed by any user of a database. The user must have
permission to create the objects specified in the schema; that is, create table
and/or create view permission.

See also Commands create table, create view, grant, revoke

Utilities isql

Reference Manual: Commands
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create table

Description Creates new tables and optional integrity constraints.

Syntax create table [database .[owner ].]table_name (column_name datatype
[default {constant_expression | user | null}]
{{identity | null | not null}]

[off row | [in row [ (size_in_bytes) ]]

[[constraint constraint_name ]

{{unique | primary key}
[clustered | nonclustered] [asc | desc]
[with { fillfactor = pct,
max_rows_per_page = num_rows, }
reservepagegap = num_pages }]
[on segment_name]
| references [[database .Jowner .Jref_table
[(ref_column )]
[match full]
| check (search_condition)}]}
[match full]...
| [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}...])]
[match full]
| 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 = value }]

[on segment_name ]

[ [ external table ] at pathname ]
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Parameters table_name
isthe explicit name of the new table. Specify the database nameif the table
isin another database, and specify the owner’s name if more than one table
of that name existsin the database. Thedefault valuefor owner isthe current
user, and the default value for database is the current database.

You cannot use avariablefor the table name. Thetable name must be unique
within the database and to the owner. If you have set quoted_identifier on,
you can use a delimited identifier for the table name. Otherwise, it must
conform to the rules for identifiers. For more information about valid table
names, see “Identifiers” on page 259 in Chapter 4, “ Expressions,
Identifiers, and Wildcard Characters,” of Reference Manual: Building
Blocks.

You can create atemporary table by preceding the table name with either a
pound sign (#) or “tempdb..”. For more information, see “ Tables beginning
with # (temporary tables)” on page 260 in Chapter 4, “ Expressions,
Identifiers, and Wildcard Characters,” of Reference Manual: Building
Blocks.

You can create atablein adifferent database, aslong asyou arelisted inthe
sysusers table and have create table permission for that database. For
example, you can use either of thefollowing to create atable called newtable
in the database otherdb:

create table otherdb..newtable
create table otherdb.yourname.newtable

column_name
isthe name of the column in the table. It must be unique in the table. If you
have set quoted_identifier on, you can use a delimited identifier for the
column. Otherwise, it must conform to the rules for identifiers. For more
information about valid column names, see Chapter 4, “ Expressions,
Identifiers, and Wildcard Characters,” of Reference Manual: Building
Blocks.

datatype
is the datatype of the column. System or user-defined datatypes are
acceptable. Certain datatypes expect alength, n, in parentheses:

datatype (n)

Others expect a precision, p, and scale, s
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datatype (p, s)
See “Datatypes’ for more information.

If Javais enabled in the database, datatype can be the name of a Java class,
either a system class or a user-defined class, that has been installed in the
database. Refer to Javain Adaptive Server Enterprise for more information.

default

specifies a default value for acolumn. If you specify a default, and the user
does not provide avalue for the column when inserting data, Adaptive
Server inserts the default value. The default can be a constant expression,
user, to insert the name of the user who is performing the insert, or null, to
insert the null value. Adaptive Server generates aname for the default in the
form of tabname_colname_objid, where tabname is the first 10 characters
of the table name, colnameisthefirst 5 characters of the column name, and
objid isthe object ID number for the default. Defaults declared for columns
with the IDENTITY property have no effect on column values.

constant_expression

isaconstant expression to use as a default value for the column. It cannot
includeglobal variables, the name of any columns, or other database objects,
but can include built-in functions that do not reference database objects.
This default value must be compatible with the datatype of the column, or
Adaptive Server generates a datatype conversion error when attempting to
insert the default.

user | null

specifies that Adaptive Server should insert the user name or the null value
as the default if the user does not supply avalue. For user, the datatype of
the column must be either char(30) or varchar(30). For null, the column must
allow null values.

identity

indicates that the column hasthe IDENTITY property. Each tablein a
database can haveone IDENTITY columnwith atype of numeric and ascale
of 0. IDENTITY columns are not updatable and do not allow nulls.

IDENTITY columns are used to store sequential numbers, such asinvoice
numbers or employee numbers, that are generated automatically by
Adaptive Server. The value of the IDENTITY column uniquely identifies
each row in atable.
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null | not null
specifies Adaptive Server’s behavior during data insertion if no default
exists.

null specifies that Adaptive Server assigns anull value if a user does not
provide avalue.

not null specifiesthat a user must provide a non-null value if no default
exists.

If you do not specify null or not null, Adaptive Server uses not null by default.
However, you can switch this default using sp_dboption to make the default
compatible with the SQL standards.

off row | in row
specifies whether a Java-SQL column is stored separate from the row (off
row) or in storage allocated directly in the row (in row).

The default valueis off row. For more information, see Java in Adaptive
Server Enterprise.

size_in_bytes
specifies the maximum size of the in-row column. An object stored in-row
can occupy up to approximately 16K bytes, depending on the page size of
the database server and other variables. The default valueis 255 bytes.

constraint
introduces the name of an integrity constraint.

constraint_name
isthe name of the constraint. It must conform to the rulesfor identifiersand
be uniquein the database. If you do not specify the namefor areferential or
check constraint, Adaptive Server generates aname in the form
tabname_colname_objectid where tabname is the first 10 characters of the
table name, colname isthe first 5 characters of the column name, and
objectid isthe object ID number for the constraint. If you do not specify the
name for a unique or primary key constraint, Adaptive Server generates a
name in the format tabname_colname_tabindid where tabindid is a string
concatenation of thetable ID and index ID.

unique
constrainsthevaluesin theindicated column or columnsso that no two rows
have the same value. This constraint creates a unique index that can be
dropped only if the constraint is dropped using alter table.
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primary key
constrainsthevaluesin theindicated column or columns so that no two rows
have the same value, and so that the value cannot be NUL L. This constraint
creates a unique index that can be dropped only if the constraint is dropped

using alter table.

clustered | nonclustered
specifies that the index created by aunique or primary key constraint isa
clustered or nonclustered index. clustered is the default for primary key
constraints; nonclustered is the default for unique constraints. There can be
only one clustered index per table. See create index for more information.

asc | desc
specifies whether the index created for a constraint isto be created in

ascending or descending order for each column. The default is ascending
order.
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fillfactor
specifies how full Adaptive Server makes each page when it creates a new
index on existing data. The fillfactor percentage is relevant only when the
index is created. Asthe data changes, the pages are not maintained at any
particular level of fullness.

The default for fillfactor is O; this is used when you do not include with
fillfactor in the create index statement (unless the value has been changed
with sp_configure). When specifying afillfactor, use a val ue between 1 and
100.

A fillfactor of O creates clustered indexes with completely full pages and
nonclustered indexeswith completely full leaf pages. Itleavesacomfortable
amount of space within the index B-tree in both the clustered and
nonclustered indexes. There is seldom areason to change the fillfactor.

If thefillfactor is set to 100, Adaptive Server creates both clustered and
nonclustered indexes with each page 100 percent full. A fillfactor of 100
makes sense only for read-only tables—tables to which no additional data
will ever be added.

fillfactor values smaller than 100 (except O, which is a special case) cause
Adaptive Server to create new indexes with pages that are not completely
full. A fillfactor of 10 might be areasonable choice if you are creating an
index on atable that will eventually hold agreat deal more data, but small
fillfactor val ues cause each index (or index and data) to take more storage
space.

If Component Integration Servicesis enabled, you cannot use fillfactor for
remote servers.

Warning! Creating a clustered index with afillfactor affects the amount of
storage space your data occupies, since Adaptive Server redistributes the data
asit creates the clustered index.
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max_rows_per_page

limits the number of rows on data pages and the leaf-level pages of indexes.
Unlike fillfactor, the max_rows_per_page value is maintained when datais
inserted or deleted.

If you do not specify avalue for max_rows_per_page, Adaptive Server uses
avalue of 0 when creating the table. Valuesfor tables and clustered indexes
are between 0 and 256. The maximum number of rows per page for
nonclustered indexes depends on the size of the index key; Adaptive Server
returns an error message if the specified value is too high.

A max_rows_per_page of O creates clustered indexes with full data pages
and nonclustered indexes with full leaf pages. It leaves acomfortable
amount of space within the index B-treein both clustered and nonclustered
indexes.

Using low values for max_rows_per_page reduces lock contention on
frequently accessed data. However, using low values also causes Adaptive
Server to create new indexes with pages that are not completely full, uses
more storage space, and may cause more page splits.

If Component Integration Servicesis enabled, and you create a proxy table,
then max_rows_per_page isignored. Proxy tables do not contain any data. If
max_rows_per_page is used to create atable, and later aproxy tableis
created to reference that table, then the max_rows_per_page limits apply
when you insert or delete through the proxy table.

on segment_name

specifiesthat the index isto be created on the named segment. Before the on
segment_name option can be used, the device must be initialized with disk
init, and the segment must be added to the database with sp_addsegment. See
your System Administrator or use sp_helpsegment for alist of the segment
names available in your database.

If you specify clustered and usethe on segment_name option, theentiretable
migrates to the segment you specify, since the leaf level of the index
contains the actual data pages.
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references
specifiesacolumn list for areferential integrity constraint. You can specify
only one column value for acolumn constraint. By including this constraint
with atable that references another table, any data inserted into the
referencing table must already exist in the referenced table.

To use this constraint, you must have references permission on the
referenced table. The specified columnsin the referenced table must be
constrained by a unique index (created by either aunique constraint or a
create index statement). If no columns are specified, there must be aprimary
key constraint on the appropriate columnsin the referenced table. Also, the
datatypes of the referencing table columns must match the datatype of the
referenced table columns.

foreign key
specifiesthat the listed column(s) areforeign keysin this table whose target
keys are the columns listed in the following references clause. The foreign
key syntax is permitted only for table-level constraints, not for column-level
constraints.

ref_table
is the name of the table that contains the referenced columns. You can
reference tables in another database. Constraints can reference as many as
192 user tables and internally generated worktabl es.

ref_column
is the name of the column or columns in the referenced table.

match full
specifiesthat if al valuesin the referencing columns of areferencing row
are:

e Null —thereferential integrity condition istrue.

e Non-null values—if thereisareferenced row where each corresponding
column is equal in the referenced table, then the referential integrity
condition istrue.

If they are neither, then the referential integrity condition is false when:
e All values are non-null and not equal, or

«  Someof thevaluesin the referencing columns of areferencing row are
non-null values, while others are null.
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check
specifiesasearch_condition constraint that Adaptive Server enforcesfor all
the rowsin the table. You can specify check constraints as table or column
constraints; create table allows multiple check constraints in a column
definition.

search_condition
isthe check constraint on the column values. These constraints can include:

e Alist of constant expressions introduced with in

e A set of conditionsintroduced with like, which may contain wildcard
characters

Column and table check constraints can reference any columnsin the table.

An expression can include arithmetic operators and functions. The
search_condition cannot contain subqueries, aggregate functions, host
variables, or parameters.

next_column | next_constraint
indicates that you can include additional column definitions or table
constraints (separated by commas) using the same syntax described for a
column definition or table constraint definition.

lock datarows | datapages | allpages
specifies the locking scheme to be used for the table. The default is the
server-wide setting for the configuration parameter lock scheme.

exp_row_size = num_bhytes
specifies the expected row size; applies only to datarows and datapages
locking schemes, and only to tables with variable-length rows. Valid values
are0, 1, and any val ue between the minimum and maximum row length for
the table. The default value is 0, which means a server-wide setting is

applied.

reservepagegap = hum_pages
specifiestheratio of filled pages to empty pages that are to be left during
extent 1/O allocation operations. For each specified num_pages, an empty
pageis left for future expansion of the table. Valid values are 0 — 255. The
default valueisO.

with identity_gap
specifies the identity gap for the table. This value overrides the system
identity gap setting for this table only.

136 Adaptive Server Enterprise



CHAPTER 1 Commands

value
is the identity gap amount. For more information about setting the identity
gap, see IDENTITY columns.

external table
specifiesthat the object isaremotetable or view. external table isthe defaullt,
so specifying thisis optional.

at pathname
specifies the location of the remote object. pathname takes the form
server _name.dbname.owner.object; aux1.aux2, where;

e server_name (required) — isthe name of the server that contains the
remote object.

« dbname (optional) —isthe name of the database managed by the remote
server that contains this object.

e owner (optional) —isthe name of the remote server user that owns the
remote object.

e object (required) — is the name of the remote table or view.

e auxl.aux2 (optional) —isastring of charactersthat is passed to the
remote server during acreate table or create index command. Thisstring
isused only if the server isclassdb2. aux1 isthe DB2 databasein which
to place thetable, and aux2 isthe DB2 table spacein which to place the
table.

on segment_name
specifies the name of the segment on which to place the table. When using
on segment_name, thelogical device must already have been assigned to the
database with create database or alter database, and the segment must have
been created in the database with sp_addsegment. See your System
Administrator or use sp_helpsegment for alist of the segment names
available in your database.

Examples Example 1 Createsthetitles table:

create table titles

(title id tid not null,
title varchar(80) not null,
type char(12) not null,
pub_id char(4) null,

price money null,

advance money null,

total sales int null,

notes varchar (200) null,
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pubdate datetime not null,
contract bit not null)

Example 2 Createsthe compute table. The table name and the column names,
max and min, are enclosed in double quotes because they are reserved words.
The total score column name is enclosed in double quotes because it contains
an embedded blank. Before creating this table, you must set quoted_identifier
on:

create table "compute"
("max" int, "min" int, "total score" int)

Example 3 Createsthe sales table and a clustered index in one step with a
unique constraint. (In the pubs2 database installation script, there are separate
create table and create index statements):

create table sales

(stor_id char (4) not null,
ord num varchar (20) not null,
date datetime not null,

unique clustered (stor_id, ord num))

Example 4 Creates the salesdetail table with two referential integrity
congtraints and one default value. There is atable-level, referential integrity
congtraint named salesdet_constr and a column-level, referential integrity
congtraint on the title_id column without a specified name. Both constraints
specify columns that have unique indexes in the referenced tables (titles and
sales). The default clause with the gty column specifies 0 asits default value:

create table salesdetail

(stor_id char (4) not null,

ord num varchar (20) not null,

title id tid not null
references titles(title id),

aty smallint default 0 not null,

discount float not null,

constraint salesdet_ constr
foreign key (stor id, ord num)
references sales(stor_id, ord num))

Example 5 Createsthe table publishers with a check constraint on the pub_id
column. This column-level constraint can be used in place of the pub_idrule
included in the pubs2 database:

create rule pub idrule
as @pub id in ("1389", "0736", "0877", "le22",
lll756ll)
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or @pub_ id like "99[0-9] [0-9]"

create table publishers
(pub_id char(4) not null
check (pub_id in ("1389", "0736", "0877", "1l622",
Il1’756|l)
or pub id like "99[0-9] [0-9]1"),
pub name varchar (40) null,
city varchar (20) null,
state char (2) null)

Example 6 Specifiesthe ord_num column asthe IDENTITY column for the
sales_daily table. Thefirst timeyouinsert arow into thetable, Adaptive Server
assignsavalue of 1tothe IDENTITY column. On each subsequent insert, the
value of the column increments by 1:

create table sales_daily

(stor id char(4) not null,
ord num numeric(10,0) identity,
ord_amt money null)

Example 7 Specifiesthedatapages locking schemefor thenew_titles tableand
an expected row size of 200:

create table new titles (

title id tid,
title varchar (80) not null,
type char(12) ,
pub_ id char (4) null,
price money null,
advance money null,
total sales int null,
notes varchar (200) null,
pubdate datetime,
contract bit )
lock datapages
with exp row size = 200

Example 8 Specifies the datarows locking scheme and sets areservepagegap
value of 16 so that extent I/O operations leave 1 blank page for each 15 filled

pages:

create table new publishers (

pub id char(4) not null,
pub name varchar (40) null,
city varchar (20) null,
state char (2) null )
lock datarows

with reservepagegap = 16
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Example 9 Creates a constraint supported by a unique clustered index; the
index order is ascending for stor_id and descending for ord_num:

create table sales_ south

(stor_id char (4) not null,
ord num varchar (20) not null,
date datetime not null,

unique clustered (stor_id asc, ord num desc))

Example 10 Creates atable namedt1 at the remote server SERVER_A and
creates a proxy table named t1 that is mapped to the remote table:

create table t1l

(a int,

b char (10))

at "SERVER_A.dbl.joe.tl"

Example 11 Creates atable named employees. name is of type varchar,
home_addr isa Java-SQL column of type Address, and mailing_addr isa
Java-SQL column of type Address2Line. Both Address and Address2Line are
Javaclassesinstalled in the database:

create table employees
(name varchar (30),
home_addr Address,
mailing addr Address2Line)

Example 12 Creates atable named mytable with an identity column. The
identity gap is set to 10, which means ID numbers are allocated in memory in
blocksof ten. If the server failsor is shut down with no wait, the maximum gap
between thelast ID number assigned to arow and the next |D number assigned
to arow isten numbers:

create table mytable
(IdNum numeric(12,0) identity)
with identity gap = 10

Example 13 Creates atable named mytable with an identity column. The
identity gap isset 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:

create table mytable
(IdNum numeric(12,0) identity)
with identity gap = 10
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For more information about identity gaps, see the section “Managing Identity
Gapsin Tables’ in Chapter 7, “ Creating Databases and Tables” in the
Transact-SQL User’s Guide.

Usage .

create table creates atable and optional integrity constraints. Thetableis
created in the currently open database unless you specify a different
database in the create table statement. You can create atable or index in
another database, if you are listed in the sysusers table and have create
table permission in the database.

Space is alocated to tables and indexesin increments of one extent, or
eight pages, at atime. Each time an extent isfilled, another extent is
allocated. To see the amount of space allocated and used by atable, use
sp_spaceused.

The maximum length for in-row Java columns is determined by the
maximum size of avariable-length column for the table’s schema, locking
style, and page size.

When using create table from Component Integration Services with a
column defined aschar(n) NULL, Component I ntegration Services creates
the column as varchar(n) on the remote server.

Restrictions
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The maximum number of columns in a table depends on the width of the
columns and the server’slogical page size:

e Thesum of thecolumns' sizes cannot exceed the server’slogical page
size.

e The maximum number of columns per table cannot exceed 1024.

e Themaximum number of variablelength columnsfor an APL tableis
254.

For example, if your server uses a 2K logical page size and includes
atable of integer columns, the maximum number of columnsin the
table would be far fewer than 1024. (1024 * 4 bytes exceeds a 2K
logical page size.)

You can mix variable- and fixed-length columnsin asingle table as
long as the maximum number of columns does not exceed 1024. For
example, if your server usesa 8K logical pagesize, atable configured
for APL can have 254 nullable integer columns (these are variable
length columns) and 770 non-nullable integers, for atotal of 1024
columns.
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*  There can be as many as 2,000,000,000 tables per database and 250
user-defined columns per table. The number of rows per tableislimited
only by available storage.

e Adaptive Server issues error message 154, "Variable is not allowed in
default,” if you use avariable in adefault that is part of acreate table
statement. For example;

declare @p int
select @p

2

create tabletl (cl int default @p, c2 int)

»  Although Adaptive Server does create tablesin the following
circumstances, you will receive errors about size limitations when you
perform DML operations:

» |f thetotal row sizefor rowswith variable-length columns exceedsthe
maximum column size.

» If thelength of asinglevariable-length column exceeds the maximum

column size.

» For DOL tables, if the offset of any variable-length column other than
theinitial column exceeds the limit of 8191 bytes.

» Adaptive Server reports an error if the total size of all fixed-length
columns, plusthe row overhead, is greater than the table’slocking scheme
and page size allows. These limits are described in Table 1-13.

Table 1-13: Maximum row and column length - APL and DOL

Locking scheme

Page size

Maximum row length  Maximum column length

APL tables 2K (2048 bytes) 1962 1960 bytes
4K (4096 bytes) 4010 4008 bytes
8K (8192 bytes) 8106 8104 bytes
16K (16384 bytes) 16298 16296 bytes
DOL tables 2K (2048 bytes) 1964 1958 bytes
4K (4096 bytes) 4012 4006 bytes
8K (8192 bytes) 8108 8102 bytes
16K (16384 bytes) 16300 16294 bytes
if table does not include any
variable length columns
16K (16384 bytes) 16300 8191-6-2 = 8183 bytes

(subject to amax start
offset of varlen = 8191)

if table includes at least on
variable length column.*

* Thissizeincludessix bytesfor the row overhead and two bytesfor therow length field
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e Themaximum number of bytes of variablelength dataper row dependson
the locking scheme for the table. Table 1-14 describes the maximum size
columnsfor an APL table:

Table 1-14: Maximum size for variable-length columns in an APL table

Page size Maximum row length  Maximum column length
2K (2048 bytes) 1962 1960

4K (4096 bytes) 4010 4008

8K (8192 bytes) 8096 8104

16K (16384 bytes) 16298 16296

Table 1-15 describes the maximum size of columns for a DOL table;

Table 1-15: Maximum size for variable-length columns in an DOL table

Page size Maximum row length  Maximum column length
2K (2048 bytes) 1964 1958

4K (4096 bytes) 4012 4006

8K (8192 bytes) 8108 8102

16K (16384 bytes) 16300 16294

e If you create aDOL table with a variable-length column that exceeds a
8191-byte offset, you cannot add any rows to the column.

e If you create tables with varchar, nvarchar, univarchar, or varbinary
columns whose total defined width is greater than the maximum allowed
row size, awarning message appears, but thetable is created. If youtry to
insert more than the maximum number bytesinto such arow, or to update
arow so that its total row size is greater than the maximum length,
Adaptive Server produces an error message, and the command fails.

Note When a create table command occurs within an if...else block or a
while loop, Adaptive Server creates the schemafor the table before
determining whether the condition is true. This may lead to errorsif the
table already exists. To avoid this situation, either make sure a view with
the same name does not aready exist in the database or use an execute
statement, as follows:

if not exists
(select * from sysobjects where name="my table")
begin
execute '"create table mytable(x int)"
end
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You cannot issue create table with adeclarative default or check constraint
and then insert datainto 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.

You cannot use the following variable in create table statements that
include defaults:

declare @p int
select @p = 2
create table tl (cl int default @p, c2 int)

Doing so resultsin error message 154, which says, “Variableis not
allowed in default.”

Column definitions

When you create a column from a user-defined datatype:
*  You cannot change the length, precision, or scale.

*  YoucanuseaNULL typeto createaNOT NULL column, but not to
create an IDENTITY column.

* YoucanuseaNOT NULL typeto create aNULL column or an
IDENTITY column.

e Youcanusean IDENTITY typeto create aNOT NULL column, but
the column inherits the IDENTITY property. You cannot use an
IDENTITY typeto createaNULL column.

Only columns with variable-length datatypes can store null values. When
you create aNULL column with afixed-length datatype, Adaptive Server
automatically convertsit to the corresponding variable-length datatype.
Adaptive Server does not inform the user of the type change.

Thefollowing tableliststhefixed-length datatypes and the variable-length
datatypes to which they are converted. Certain variable-length datatypes,
such as moneyn, are reserved types that cannot be used to create columns,
variables, or parameters:
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Table 1-16: Variable-length datatypes used to store nulls
Original fixed-length datatype Converted to

char varchar
nchar nvarchar
binary varbinary
datetime datetimn
float floatn

int, smallint, and tinyint intn
decimal decimaln
numeric numericn
money and smallmoney moneyn

e You can create column defaultsin two ways: by declaring the default asa
column constraint in the create table or alter table statement, or by creating
the default using the create default statement and binding it to a column
using sp_bindefault.

e For areport on atable and its columns, execute the system procedure
sp_help.

Temporary tables

e Temporary tables are stored in the temporary database, tempdb.

e Thefirst 13 characters of atemporary table name must be unique per
session. Such tables can be accessed only by the current Adaptive Server
session. They are stored in tempdb..objects by their names plus a
system-supplied numeric suffix, and they disappear at the end of the
current session or when they are explicitly dropped.

*  Temporary tables created with the “tempdb..” prefix are shareable among
Adaptive Server user sessions. They exist until they areexplicitly dropped
by their owner or until Adaptive Server reboots. Create temporary tables
with the “tempdb..” prefix from inside a stored procedure only if you
intend to share the table among users and sessions. To avoid inadvertent
sharing of temporary tables, usethe“#” prefix when creating and dropping
temporary tablesin stored procedures.

Reference Manual: Commands 145



create table

146

Temporary tables can be used by multiple usersduring an Adaptive Server
session. However, the specific user session usually cannot be identified
because temporary tablesare created with the“ guest” user ID of 2. If more
than one user runs the process that creates the temporary table, each user
isa“guest” user so the uid values are all the same. Therefore, thereisno
way to know which user session in the temporary tableis for a specific
user. Itispossiblethat the SA can add the user to the temporary tableusing
sp_addlogin, in which case the individual uid is available for that user’s
session in the temporary table, but this circumstance is unlikely.

You can associate rules, defaults, and indexes with temporary tables, but
you cannot create views on temporary tables or associate triggers with
them.

When you create atemporary table, you can use a user-defined datatype
only if the typeisin tempdb..systypes. To add a user-defined datatype to
tempdb for the current session only, execute sp_addtype while using
tempdb. To add the dataty pe permanently, execute sp_addtype while using
model, then restart Adaptive Server so that model is copied to tempdb.

Using indexes

A table“follows’ its clustered index. If you create atable on one segment,
and then create its clustered index on another segment, the table migrates
to the segment where the index is created.

You can makeinserts, updates, and selectsfaster by creating atable on one
segment and its nonclustered indexes on another segment, if the segments
are on separate physical devices. For more information, seethe
Performance and Tuning Guide.

Renaming a table or its columns

Use sp_rename to rename atable or column.

After renaming atable or any of its columns, use sp_depends to determine
which procedures, triggers, and views depend on the table, and redefine
these objects.

Warning! If you do not redefine these dependent objects, they will no
longer work after Adaptive Server recompiles them.
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Specifying ascending or descending ordering in indexes

Use the asc and desc keywords after index column names to specify the
sort order for the index. Creating indexes so that columns are in the same
order specified in the order by clause of queries eliminatesthe sorting step
during query processing.

Defining integrity constraints
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The create table statement helps control a database’s integrity through a
series of integrity constraints as defined by the SQL standards. These
integrity constraint clauses restrict the data that users can insert into a
table. You can also use defaults, rules, indexes, and triggers to enforce
database integrity.

Integrity constraints offer the advantages of defining integrity controlsin
one step during the table creation process 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.

You must declare constraints that operate on more than one column as
table-level constraints; declare constraintsthat operate on just one column
as column-level constraints. Although the differenceis rarely noticed by
users, column-level constraints are only checked if a value in the column
is being modified, while the table-level constraints are checked if thereis
any modification to arow, regardless of whether or not it changes the
column in question.

Place column-level constraints after the column name and datatype, before
the delimiting comma (see Example 5). You enter table-level constraints
as separate comma-delimited clauses (see Example 4). Adaptive Server
treats table-level and column-level constraints the same way; neither way
is more efficient than the other.

You can create the following types of constraints at the table level or the
column level:

« A unique constraint requiresthat no two rowsin atable have the same
values in the specified columns. In addition, a primary key constraint
requires that there be no null valuesin the column.

e Avreferential integrity (references) constraint requires that the data
being inserted or updated in specific columns has matching datain the
specified table and columns.

¢ A check constraint limits the values of the datainserted into the
columns.
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You can also enforce data integrity by restricting the use of null valuesin
acolumn (thenull or not null keywords) and by providing default valuesfor
columns (the default clause).

You can use the system procedures sp_primarykey, sp_foreignkey, and
sp_commonkey to save information in system tables, which can help
clarify the relationships between tablesin a database. These system
procedures do not enforce the key relationships or duplicate the functions
of the primary key and foreign key keywordsin acreate table statement. For
areport on keys that have been defined, use sp_helpkey. For areport on
frequently used joins, execute sp_helpjoins.

Transact-SQL provides several mechanisms for integrity enforcement. In
addition to the constraints you can declare as part of create table, you can
create rules, defaults, indexes, and triggers. Table 1-17 summarizes the
integrity constraints and describes the other methods of integrity
enforcement:

Table 1-17: Methods of integrity enforcement

In create table

Other methods

unique constraint

create unique index (on a column that allows null values)

primary key constraint create unique index (on acolumn that does not allow null values)
references constraint create trigger
check constraint (table level) create trigger

check constraint (column level) create trigger or create rule and sp_bindrule

default clause

create default and sp_bindefault

The method you choose depends on your requirements. For example,
triggers provide more complex handling of referential integrity (such as
referencing other columns or objects) than those declared in create table.
Also, the constraints defined in acreate table statement are specific for that
table; unlike rules and defaults, 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 create table command can include many constraints, with these
limitations:

»  Thenumber of unique constraintsislimited by the number of indexes
that a table can have.

* A table can have only one primary key constraint.

*  Youcaninclude only onedefault clause per columninatable, but you
can define different constraints on the same column.
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For example:

create table discount titles
(title id varchar (6) default "PS7777" not null
unique clustered
references titles(title id)
check (title id like "PS%"),
new price money)

Column title_id of the new table discount _titles is defined with each
integrity constraint.

e You can create error messages and bind them to referential integrity and
check constraints. Create messages with sp_addmessage and bind them to
the constraints with sp_bindmsg. For more information, see
sp_addmessage and sp_bindmsg.

e Adaptive Server evaluates check constraints before enforcing the
referential constraints, and evaluates triggers after enforcing all the
integrity constraints. If any constraint fails, Adaptive Server cancels the
data modification statement; any associated triggers do not execute.
However, a constraint violation does not roll back the current transaction.

« Inareferenced table, you cannot update column val ues or delete rowsthat
match valuesin areferencing table. Update or delete from the referencing
table first, then try updating or deleting from the referenced table.

e You must drop the referencing table before you drop the referenced table;
otherwise, a constraint violation occurs.

«  For information about constraints defined for atable, use
sp_helpconstraint.
Unique and primary key constraints

¢ You can declare unique constraints at the column level or the table level.
unique constraints require that all values in the specified columns be
unique. No two rows in the table can have the same value in the specified
column.
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A primary key constraint is amore restrictive form of unique constraint.
Columns with primary key constraints cannot contain null values.

Note The create table statement’s unique and primary key constraints
create indexes that define unique or primary key attributes of columns.
sp_primarykey, sp_foreignkey, and sp_commonkey define logical

rel ationships between columns. These relationships must be enforced
using indexes and triggers.

Table-level unique or primary key constraints appear in the create table
statement as separate items and must include the names of one or more
columns from the table being created.

unique Or primary key constraints create a unique index on the specified
columns. The unique constraint in Example 3 creates a unique, clustered
index, as does the statement:

create unique clustered index salesind
on sales (stor id, ord num)

The only difference is the index name, which you could set to salesind by
naming the constraint.

The definition of unique constraintsin the SQL standard specifiesthat the
column definition cannot alow 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 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.

unique constraints create unique, nonclustered indexes by default; primary
key constraints create unique, clustered indexes by default. There can be
only one clustered index on atable, so you can specify only one unique
clustered or primary key clustered constraint.

The unique and primary key constraints of create table offer asimpler
alternativeto the create index statement. However, they havethefollowing
limitations:

*  You cannot create nonunique indexes.
*  You cannot use all the options provided by create index.

*  You must drop these indexes using alter table drop constraint.

Adaptive Server Enterprise



CHAPTER 1 Commands

Referential integrity constraints

* Referential integrity constraints require that datainserted into a
referencing table that defines the constraint must have matching valuesin
areferenced table. A referential integrity constraint is satisfied for either
of the following conditions:

e Thedatain the constrained column(s) of the referencing table
contains anull value.

* Thedatain the constrained column(s) of the referencing table
matches data values in the corresponding columns of the referenced
table.

Using the pubs2 database as an example, arow inserted into the salesdetail
table (which recordsthe sale of books) must haveavalidtitle_id inthetitles
table. salesdetail is the referencing table and titles table is the referenced
table. Currently, pubs2 enforces this referential integrity using atrigger.
However, the salesdetail table could include this column definition and
referential integrity constraint to accomplish the same task:

title id tid
references titles(title id)

e The maximum number of tablereferencesallowed for aquery is192. Use
sp_helpconstraint to check atable' sreferential constraints.

e Atablecanincludeareferential integrity constraint onitself. For example,
the store_employees table in pubs3, which lists employees and their
managers, hasthefollowing self-reference between theemp_id and mgr_id
columns:

emp id id primary key,
mgr id id null
references store employees (emp_ id),

This constraint ensures that all managers are also employees, and that all
employees have been assigned a valid manager.

¢ You cannot drop the referenced table until the referencing tableis dropped
or thereferential integrity constraint isremoved (unlessit includes only a
referential integrity constraint on itself).

«  Adaptive Server does not enforce referential integrity constraints for
temporary tables.

« To create atable that references another user’s table, you must have
references permission on the referenced table. For information about
assigning references permissions, see the grant command.
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Table-level, referential integrity constraints appear in the create table
statement as separate items. They must include the foreign key clause and
alist of one or more column names.

Column namesin thereferences clause are optional only if the columnsin
the referenced table are designated as a primary key through aprimary key
constraint.

The referenced columns must be constrained by a unique index in that
referenced table. You can create that unique index using either the unique
constraint or the create index statement.

The datatypes of the referencing table columns must match the datatypes
of the referenced table columns. For example, the datatype of coll in the
referencing table (test_type) matches the datatype of pub_id in the
referenced table (publishers):

create table test type
(coll char(4) not null

references publishers (pub_id),
col2 varchar (20) not null)

The referenced table must exist at the time you define the referential
integrity constraint. For tables that cross-reference one another, use the
create schema statement to define both tables simultaneously. As an
alternative, create one table without the constraint and add it later using
alter table. See create schema or alter table for more information.

The create table referential integrity constraints offer asimple way to
enforce data integrity. Unlike triggers, they cannot:

e Cascade changes through related tables in the database

» Enforce complex restrictions by referencing other columns or
database objects

e Perform “what-if” analysis
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Referential integrity constraints do not roll back transactions when a data
maodification violatesthe constraint. Triggersallow you to choose whether
toroll back or continue the transaction depending on how you handle
referential integrity.

Note Adaptive Server checks referential integrity constraints before it
checks any triggers, so a data modification statement that violates the
constraint does not also fire the trigger.

Using cross-database referential integrity constraints

*  When you create a cross-database constraint, Adaptive Server storesthe
following information in the sysreferences system table of each database:

Table 1-18: Information stored for referential integrity constraints

Information stored Columns with information Columns with information
in sysreferences about the referenced table about the referencing table
Key column IDs refkeyl through refkey16 fokeyl through fokey16
TableID reftabid tableid

Database ID pmrydbid frgndbid

Database name pmrydbname frgndbname

e You can drop the referencing table or its database without problems.
Adaptive Server automatically removes the foreign key information from
the referenced database.

«  Becausethereferencing table depends on information from the referenced
table, Adaptive Server does not allow you to:

e Drop thereferenced table,
«  Drop the external database that contains the referenced table, or
*  Rename either database with sp_renamedb.

You must remove the cross-database constraint with alter table before you
can do any of these actions.

e Each timeyou add or remove a cross-database constraint, or drop atable
that contains a cross-database constraint, dump both of the affected
databases.

Warning! Loading earlier dumps of databases containing cross-database
constraints could cause database corruption.
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The sysreferences system table stores the name and the ID number of the
external database. Adaptive Server cannot guarantee referential integrity
if you use load database to change the database name or to load it onto a
different server.

Warning! Before dumping a database in order to load it with a different
name or move it to another Adaptive Server, use alter table to drop all
external referential integrity constraints.

check constraints

A check constraint limits the values a user can insert into acolumnin a
table. A check constraint specifies asearch_condition that any non-null
value must pass beforeit isinserted into the table. A search_condition can
include:

e Alist of constant expressions introduced with in
e Arange of constant expressions introduced with between

e A set of conditions introduced with like, which can contain wildcard
characters

An expression can include arithmetic operators and Transact-SQL built-in
functions. The search_condition cannot contain subqueries, aggregate
functions, or a host variable or parameter. Adaptive Server does not
enforce check constraints for temporary tables.

If the check constraint is acolumn-level check constraint, it can reference
only the column in which it is defined; it cannot reference other columns
inthetable. Table-level check constraints can reference any columnin the
table.

create table allows multiple check constraintsin a column definition.

check integrity constraints offer an alternative to using rules and triggers.
They are specific to the table in which they are created, and cannot be
bound to columnsin other tables or to user-defined datatypes.

check constraints do not override column definitions. If you declare a
check constraint on acolumn that allows null values, you caninsert NULL
into the column, implicitly or explicitly, even though NULL is not
included in the search_condition. For example, if you create a check
constraint specifying “pub_idin (*1389”, “0736”, “0877", “1622",
“1756")" or “ @amount > 10000" in atable column that allows null values,
you can still insert NULL into that column. The column definition
overrides the check constraint.
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IDENTITY columns

Thefirst time you insert arow into the table, Adaptive Server assignsthe
IDENTITY column avalue of 1. Each new row gets a column value that
is 1 higher than the last value. This value takes precedence over any
defaults declared for the column in the create table statement or bound to
the column with sp_bindefault. The maximum value that can be inserted
into the IDENTITY column is 10 Precision_ 1,

Inserting avalueinto the IDENTITY column allowsyou to specify a seed
valuefor the column or to restore arow that was deletedin error. Thetable
owner, Database Owner, or System Administrator can explicitly insert a
valueinto an IDENTITY column after using set identity_insert table_name
on for the base table. Unless you have created a unique index on the
IDENTITY column, Adaptive Server does not verify the uniqueness of the
value. You can insert any positive integer.

You can reference an IDENTITY column using the syb_identity keyword,
qualified by the table name where necessary, in place of the actual column
name.

System Administrators can use the auto identity database option to
automatically includea10-digit IDENTITY columnin new tables. To turn
on this feature in a database, use:

sp_dboption database name, "auto identity", "true"

Each time auser creates atable in the database without specifying either a
primary key, aunique constraint, or an IDENTITY column, Adaptive
Server automatically definesan IDENTITY column. This column,
SYB_IDENTITY_COL, isnot visiblewhen you retrieve columnswith the
select * statement. You must explicitly include the column name in the
select list.

Server failures can create gaps in IDENTITY column values. Gaps can
also occur due to transaction rollbacks, the del etion of rows, or the manual
insertion of datainto the IDENTITY column. The maximum size of the
gap depends on the setting of theidentity burning set factor and identity grab
size configuration parameters, the identity_gap value given in the create
table or select into statment. For details about using the different methods
to set theidentity gap, see“Managing Identity Gapsin Tables’ in Chapter
7, “ Creating Databases and Tables’ in the Transact-SQL User’s Guide.

Specifying a locking scheme
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To specify the locking schemefor atable, use the keyword lock and one of
the following locking schemes:
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allpages locking, which locks data pages and the indexes affected by
queries

datapages locking, which locks only data pages

datarows locking, which locks only data rows

If you do not specify alocking scheme, the default |ocking schemefor the
server isused. The server-wide default is set with the configuration
parameter lock scheme.

»  Thelocking scheme for atable can be changed with the alter table
command.

Space management properties

»  The space management properties fillfactor, max_rows_per_page,
exp_row_size, and reservepagegap help manage space usage for tablesin
the following ways:
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fillfactor |eaves extra space on pages when indexes are created, but the
fillfactor is not maintained over time.

max_rows_per_page limits the number of rows on a data or index
page. Its main use is to improve concurrency in allpages-locked
tables, since reducing the number of rows can reduce lock contention.
If you specify amax_rows_per_page value and datapages Or datarows
locking, awarning message is printed. The tableis created, and the
value is stored in sysindexes, but it is applied only if the locking
scheme is changed later to allpages.

exp_row_size specifiesthe expected size of adatarow. It appliesonly
to datarows, not to indexes, and applies only to data-only-locked
tables that have variable-length columns. It is used to reduce the
number of forwarded rows in data-only-locked tables. It is needed
mainly for tables where rows have null or short columns when first
inserted, but increase in size as aresult of subsequent updates.
exp_row_size reserves space on the data page for the row to grow to
the specified size. If you specify exp_row_size when you create an
allpages-locked table, a warning message is printed. Thetableis
created, and the value is stored in sysindexes, but it isonly applied if
the locking scheme is changed later to datapages or datarows.

reservepagegap specifies the ratio of empty pagesto full pagesto
apply for commands that perform extent alocation. It applies to both
data and index pages, in all locking schemes.
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e Table1-19 showsthe valid combinations of space management properties
and locking scheme. If acreate table command includesincompatible
combinations, awarning message is printed and the table is created. The
values are stored in system tables, but are not applied. If the locking
scheme for atable changes so that the properties become valid, then they

are used.
Table 1-19: Space management properties and locking schemes
Property allpages datapages datarows
max_rows_per_page Yes No No
exp_row_size No Yes Yes
reservepagegap Yes Yes Yes
fillfactor Yes Yes Yes

e Table1-20 showsthedefault values and the effects of using default values
for the space management properties.

Table 1-20: Defaults and effects of space management properties

Property Default Effect of using the default

max_rows_per_page O Fits as many rows as possible on the page, up to amaximum of 255

exp_row_size 0 Uses the server-wide default value, set with the configuration
parameter default exp_row_size percent

reservepagegap 0 Leaves no empty pages during extent allocations

fillfactor 0 Fully packs leaf pages, with space left on index pages

Using exp_row_size

e If an application inserts short rows into a data-only-locked table and
updates them later so that their length increases, use exp_row_size to
reduce the number of times that rows in data-only-locked tables are
forwarded to new locations.

Using reservepagegap

e Commands that use large amounts of space allocate new space by
alocating an extent rather than allocating single pages. The
reservepagegap keyword causes these commandsto leave empty pages so
that subsequent page allocations happen close to the page being split or
close to the page from which arow is being forwarded. Table 1-21 shows
when reservepagegap is applied.

Table 1-21: When reservepagegap is applied
Command Applies to data pages Applies to index pages
Fast bep Yes Fast bep is not used if indexes exist
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Command Applies to data pages Applies to index pages

Slow bcp Only for heap tables, not for Extent allocation not performed
tables with a clustered index

select into Yes No indexes exist on the target table

create index or alter Yes, for clustered indexes Yes

table...constraint

reorg rebuild Yes Yes

alter table...lock Yes Yes

(For alpages-locking to data-only

locking, or vice versa)
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Thereservepagegap valuefor atableisstored in sysindexes and is applied
when any of the above operations on atable are executed. To change the
stored value, use sp_chgattribute.

reservepagegap is not applied to worktables or sorts on worktables.

Using at

The location information provided by the at keyword is the same
information that is provided by sp_addobjectdef. Theinformationisstored
in the sysattributes table.

Java-SQL columns

If Javais enabled in the database, you can creates tables with Java-SQL
columns. Refer to Java in Adaptive Server Enterprise for detailed
information.

The declared class (datatype) of the Java-SQL column must implement
either the Serializable or Externalizable interface.

When you create a table, a Java-SQL column cannot be specified:
 Asaforeign key

* Inareferences clause

e Ashaving the UNIQUE property

e Astheprimary key

If in row is specified, the value stored cannot exceed 16K bytes, depending
on the page size of the database server and other variables.

If off row is specified:
*  The column cannot be referenced in a check constraint.

»  The column cannot be referenced in a select that specifies distinct.
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Permissions

See also

e The column cannot be specified in a comparison operator, in a
predicate, or in agroup by clause.

Getting information about tables

*  sp_help displays information about tables, listing any attributes (such as
cache bindings) assigned to the specified table and itsindexes, giving the
attribute’s class, name, integer value, character value, and comments.

*  sp_depends displaysinformation about the view(s), trigger(s), and
procedure(s) in the database that depend on atable.

*  sp_helpindex reports information about the indexes created on atable.
ANSI SQL — Compliance level: Entry-level compliant.

The following are Transact-SQL extensions:

e Useof adatabase nameto qualify atable or column name

e IDENTITY columns

e Thenot null column default

e Theasc and desc options

e Thereservepagegap option

e Thelock clause

¢ Theon segment_name clause

See Chapter 1, “ System and User-Defined Datatypes’ of Reference
Manual: Building Blocks for datatype compliance information.

create table permission defaults to the Database Owner, who can transfer it to
other users. Any user can create temporary tables.

Commands alter table, create existing table, create index, create rule, create
schema, create view, drop index, drop rule, drop table

System procedures sp_addmessage, sp_addsegment, sp_addtype,
sp_bindmsg, sp_chgattribute, sp_commonkey, sp_depends, sp_foreignkey,
sp_help, sp_helpjoins, sp_helpsegment, sp_primarykey, sp_rename,
sp_spaceused
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create trigger

Description Creates atrigger, atype of stored procedure that is often used for enforcing
integrity constraints. A trigger executes automatically when a user attempts a
specified data modification statement on a specified table.

Syntax create trigger [owner .]trigger_name
on [owner .Jtable_name
for {insert , update , delete}
as SQL_statements

Or, using the if update clause:

create trigger [owner .]Jtrigger_name
on [owner .Jtable_name
for {insert , update}
as
[if update (column_name )
[{and | or} update (column_name )]...]
SQL_statements
[if update (column_name )
[{and | or} update (column_name )]...
SQL_statements |...

Parameters trigger_name
isthe name of thetrigger. It must conform to the rules for identifiers and be
unique in the database. Specify the owner’s name to create another trigger
of the same name owned by a different user in the current database. The
default value for owner isthe current user. If you use an owner name to
qualify atrigger, you must explicitly qualify the table name the same way.

You cannot use avariable for atrigger name.

table_name
isthe name of the table on which to create thetrigger. If more than onetable
of the same name exists in the database, specify the owner’s name. The
default value for owner isthe current user.

insert, update, delete
can beincluded in any combination. delete cannot be used with the if update
clause.
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SQL_statements
specify trigger conditions and trigger actions. Trigger conditions determine
whether the attempted insert, update, or delete causes the trigger actionsto

be carried out. The SQL statements often include a subquery preceded by

the keyword if. In Example 2, bel ow, the subquery that follows the keyword

if is the trigger condition.

Trigger actions take effect when the user action (insert, update, or delete) is

attempted. If multiple trigger actions are specified, they are grouped with
begin and end.

See Triggers and transactions for alist of statementsthat are not allowed in
atrigger definition. See “ The deleted and inserted logical tables’ on page

163 for information about the deleted and inserted logical tablesthat can be
included in trigger definitions.

if update

is used to test whether the specified columnisincluded in the set list of an
update statement or is affected by an insert. This allows specified trigger
actionsto be associated with updates to specified columns (see Exampl e 3).
More than one column can be specified, and you can use more than one if
update statement in a create trigger Sstatement (see Example 5).

Example 1 Prints a message when anyone tries to add data or change datain
the titles table;

create trigger reminder

on titles

for insert, update as

print "Don't forget to print a report for accounting."

Example 2 Preventsinsertion of anew row into titleauthor if thereis no
corresponding title_id in the titles table:

create trigger tl
on titleauthor
for insert as
if (select count (*)
from titles, inserted
where titles.title id = inserted.title id) = 0
begin
print "Please put the book's title id in the
titles table first."
rollback transaction
end

Example 3 If the pub_id column of the publishers table is changed, make the
corresponding change in the titles table:
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create trigger t2
on publishers
for update as
if update (pub_id) and e@@rowcount = 1
begin
update titles
set titles.pub id = inserted.pub id
from titles, deleted, inserted
where deleted.pub id = titles.pub_id
end

Example 4 Deletestitle from thetitles table if any row is deleted from

titleauthor. If the book waswritten by more than one author, other referencesto

it in titleauthor are also deleted:

create trigger t3

on titleauthor

for delete as

begin
delete titles
from titles, deleted
where deleted.title_id = titles.title_id
delete titleauthor
from titleauthor, deleted
where deleted.title id = titleauthor.title id
print "All references to this title have been
deleted from titles and titleauthor."

end

Example 5 Prevents updates to the primary key on weekends. Prevents

updates to the price or advance of atitle unless the total revenue amount for

that title surpasses its advance amount:

create trigger stopupdatetrig
on titles
for update
as
if update (title id)
and datename (dw, getdate())
in ("Saturday", "Sunday")
begin
rollback transaction
print "We don't allow changes to"
print "primary keys on the weekend!"
end
if update (price) or update (advance)
if (select count(*) from inserted
where (inserted.price * inserted.total sales)
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Usage
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< inserted.advance) > 0

begin

rollback transaction

print "We don't allow changes to price or"
print "advance for a title until its total"
print "revenue exceeds its latest advance."
end

A trigger fires only once per data modification statement. A complex
query containing awhile loop may repeat an update or insert many times,
and thetrigger isfired each time.

Triggers and referential integrity

Triggersare commonly used to enforce referential integrity (integrity rules
about relationships between the primary and foreign keys of tables or
views), to supply cascading deletes, and to supply cascading updates (see
Examples 2, 3, and 4, respectively).

A trigger fires only after the data modification statement has completed
and Adaptive Server has checked for any datatype, rule, or integrity
constraint violations. The trigger and the statement that firesit are treated
asasingle transaction that can be rolled back from within the trigger. If a
severe error is detected, the entire transaction is rolled back.

You can aso enforce referential integrity using constraints defined with
the create tablestatement as an alternative to using create trigger. See
create table and alter table for information about integrity constraints.

The deleted and inserted logical tables

deleted and inserted are logical (conceptual) tables. They are structurally

identical to the table for which the trigger is defined—that is, the table on
which the user action is attempted—and hold the old values or new values
of the rows that would be changed by the user action.

deleted and inserted tables can be examined by the trigger to determine
whether or how the trigger action should be carried out, but the tables
themselves cannot be altered by the trigger’s actions.

deleted tables are used with delete and update; inserted tables, with insert
and update. An update is adelete followed by an insert: it affects the
deleted tablefirst, and then the inserted table.

Trigger restrictions

You can create atrigger only in the current database. If you use an owner
name to qualify atrigger, you must explicitly qualify the table name the
same way. A trigger can reference objects outside the current database.
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A trigger cannot apply to more than one table. However, the same trigger
action can be defined for more than one user action (for example, insert
and update) in the same create trigger statement. A table can have a
maximum of three triggers—one each for insert, update, and delete.

Each new trigger in atable or column for the same operation (insert,
update, or delete) overwrites the previous one. No warning message
displays before the overwrite occurs.

You cannot create atrigger on atemporary table.
You cannot create atrigger on aview.
You cannot create atrigger on a system table.

You cannot use triggers that select from atext or image column of the
inserted or deleted table.

Sybase recommends that triggers not include select statements that return
resultsto the user, since specia handling for these returned results must be
written into every application program that allows modifications to the
trigger table.

If atrigger references table names, column names, or view namesthat are
not valid identifiers, you must set quoted_identifier on before the create
trigger command and enclose each such name in double quotes. The
quoted_identifier option does not need to be on when the trigger fires.

Triggers and performance

In performance terms, trigger overhead is usually very low. Thetime
involved in running atrigger is spent mostly in referencing other tables,
which are either in memory or on the database device.

The deleted and inserted tables often referenced by triggers are awaysin
memory rather than on the database device, because they are logical
tables. Thelocation of other tablesreferenced by thetrigger determinesthe
amount of time the operation takes.

Setting options within triggers

You can use the set command inside atrigger. The set option you invoke
remains in effect during the execution of the trigger, then revertsto its
former setting. In particular, the self_recursion option can be used inside a
trigger so that data modifications by the trigger itself can cause the trigger
tofireagain.
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Dropping a trigger

e You must drop and re-create the trigger if you rename any of the objects
referenced by the trigger. You can rename atrigger with sp_rename.

*  When you drop atable, any triggers associated with it are also dropped.

Actions that do not cause triggers to fire

e A truncate table command is not caught by a delete trigger. Although a
truncate table statement is, in effect, like adelete without awhere clause (it
removes al rows), changes to the datarows are not logged, and so cannot
fire atrigger.

Since permission for the truncate table command defaults to the table
owner and is not transferable, only the table owner need worry about
inadvertently circumventing a delete trigger with atruncate table
statement.

e Thewritetext command, whether logged or unlogged, does not cause a
trigger to fire.

Triggers and transactions

*  When atrigger is defined, the action it specifies on the table to which it
appliesisawaysimplicitly part of atransaction, along with the trigger
itself. Triggers are often used to roll back an entire transaction if an error
is detected, or they can be used roll back the effects of a specific data
modification:

e  When the trigger contains the rollback transaction command, the
rollback aborts the entire batch, and any subsequent statementsin the
batch are not executed.

*  Whenthetrigger containstherollback trigger, therollback affectsonly
the data modification that caused the trigger to fire. The rollback
trigger command can include araiserror statement. Subsequent
statements in the batch are executed.

«  Sincetriggers execute as part of a transaction, the following statements
and system procedures are not allowed in atrigger:

e All create commands, including create database, create default,
create index, create procedure, create rule, create table, create trigger,
and create view

e All drop commands
o alter database and alter table

o truncate table
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e grant and revoke

* update statistics

* sp_configure

e load database and load transaction

e disk init, disk refit, disk reinit, disk remirror, disk remirror, disk unmirror
* selectinto

e If adesired result (such as a summary value) depends on the number of
rows affected by a data modification, use @@rowcount to test for
multirow data modifications (an insert, delete, or update based on aselect
statement), and take appropriate actions. Any Transact-SQL statement that
does not return rows (such as an if statement) sets @@rowcount to 0, so
the test of @@rowcount should occur at the beginning of the trigger.

Inserting and updating triggers

*  When an insert or update command executes, Adaptive Server adds rows
to both the trigger table and the inserted table at the same time. The rows
in the inserted table are always duplicates of one or more rows in the
trigger table.

» Anupdate or insert trigger can use the if update command to determine
whether the update or insert changed a particular column. if
update(column_name) istrue for an insert statement whenever the column
isassigned avaluein the select list or in the values clause. An explicit
NULL or adefault assigns a value to a column and thus activates the
trigger. Animplicit NULL, however, does not.

For example, if you create the following table and trigger:

create table junk
(aaa int null,
bbb int not null)
create trigger trigtest on junk
for insert as
if update (aaa)
print "aaa updated"
if update (bbb)
print "bbb updated"

Inserting values into either column or into both columns fires the trigger
for both column aaa and column bbb:

insert junk (aaa, bbb)
values (1, 2)
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aaa updated
bbb updated

Inserting an explicit NULL into column aaa also fires the trigger:

insert junk
values (NULL, 2)
aaa updated
bbb updated

If there was a default for column aaa, the trigger would also fire.

However, with no default for column aaa and no value explicitly inserted,
Adaptive Server generates an implicit NULL and the trigger does not fire:

insert junk (bbb)
values (2)
bbb updated

if update is never true for a delete statement.

Nesting triggers and trigger recursion

e Adaptive Server allows nested triggers by default. To prevent triggers
from nesting, use sp_configure to set the allow nested triggers option to 0
(off), asfollows:

sp_configure "allow nested triggers", 0

«  Triggers can be nested to a depth of 16 levels. If atrigger changes atable
onwhich thereis another trigger, the second trigger fires and can then call
athird trigger, and so forth. If any trigger in the chain sets off an infinite
loop, the nesting level is exceeded and the trigger aborts, rolling back the
transaction that contains the trigger query.

Note Sincetriggersare putinto atransaction, afailureat any level of a set
of nested triggers cancels the entire transaction: all data modifications are
rolled back. Supply your triggers with messages and other error handling
and debugging aids to determine where the failure occurred.

e Theglobal variable @@nestlevel contains the nesting level of the current
execution. Each time a stored procedure or trigger calls another stored
procedure or trigger, the nesting level isincremented. If the maximum of
16 is exceeded, the transaction aborts.

« If atrigger callsastored procedure that performs actions that would cause
thetrigger to fire again, thetrigger isreactivated only if nested triggersare
enabled. Unless there are conditions within the trigger that limit the
number of recursions, this causes a nesting-level overflow.
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For example, if an updatetrigger callsa stored procedure that performsan
update, the trigger and stored procedure execute once if allow nested
triggers is off. If allow nested triggers is on, and the number of updatesis
not limited by a condition in the trigger or procedure, the procedure or
trigger loop continues until it exceeds the 16-level maximum nesting
value.

By default, atrigger does not call itself in response to a second data
modification to the same table within the trigger, regardless of the setting
of the allow nested triggers configuration parameter. A set option,
self_recursion, enables atrigger to fire again as aresult of adata
modification within the trigger. For example, if an update trigger on one
column of atableresultsin an update to another column, the updatetrigger
fires only once when self_recursion is disabled, but it can fire up to 16
timesif self_recursion is set on. The allow nested triggers configuration
parameter must also be enabled in order for self-recursion to take place.

Getting information about triggers

The execution plan for atrigger is stored in sysprocedures.

Each trigger isassigned an identification number, whichis stored asanew
row in sysobjects with the object 1D for the table to which it appliesin the
deltrig column, and also as an entry in the deltrig, instrig, and updtrig
columns of the sysobjects row for the table to which it applies.

To display the text of atrigger, which is stored in syscomments, use
sp_helptext.

If the System Security Officer has reset the allow select on
syscomments.text column parameter with the system procedure
sp_configure (as required to run Adaptive Server in the evaluated
configuration), you must be the creator of the trigger or a System
Administrator to view the text of the trigger through sp_helptext.

For areport on atrigger, use sp_help.

For areport on the tables and views that are referenced by atrigger, use
sp_depends.

ANSI SQL — Compliance level: Transact-SQL extension.

Only a System Security Officer can grant or revoke permissions to create
triggers. The Database Owner can create triggers on any user table. Users can
create triggers only on tables that they own.

Permission to issue the create trigger command is granted to users by default.
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See also

When the System Security Officer revokes permission for a user to create
triggers, arevoke row is added in the sysprotects table for that user. To grant
permission to that user to issue create trigger, iSsue two grant commands: the
first command removes the revoke row from sysprotects; the second inserts a
grant row. If permission to create triggersis revoked, the user cannot create
triggers even on tables that the user owns. Revoking permission to create
triggers from a user affects only the database where the revoke command was
issued.

Permissions on objects at trigger creation When you create a trigger,
Adaptive Server makes no permission checks on objects such as tables or
views that the trigger references. Therefore, you can create a trigger
successfully, even though you do not have accessto its objects. All permission
checks occur when the trigger fires.

Permissions on objects at trigger execution When the trigger executes,
permission checks on its objects depend on whether the trigger and its objects
are owned by the same user.

« If thetrigger and its objects are not owned by the same user, the user who
caused the trigger to fire must have been granted direct access to the
objects. For example, if the trigger performs a select from atable the user
cannot access, the trigger execution fails. In addition, the data
modification that caused the trigger to fireisrolled back.

« |If atrigger and its objects are owned by the same user, special rulesapply.
The user automatically hasimplicit permission to access the trigger’s
objects, even though the user cannot access them directly. A detailed
description of the rulesfor implicit permissionsis discussed in the System
Administration Guide.

Commands alter table, create procedure, drop trigger, rollback trigger, set

System procedures sp_commonkey, sp_configure, sp_depends,
sp_foreignkey, sp_help, sp_helptext, sp_primarykey, sp_rename, sp_spaceused
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Createsaview, whichisan alternative way of looking at the datain one or more
tables.

create view [owner .Jview_name
[(column_name [, column_name ]...)]
as
select [distinct] select_statement
[with check option]

view_name
isthe name of the view. The name cannot include the database name. If you
have set quoted_identifier on, you can use a delimited identifier. Otherwise,
the view name cannot be a variable and must conform to the rules for
identifiers. For moreinformation about valid view names, see“Identifiers’
on page 259 in Chapter 4, “ Expressions, Identifiers, and Wildcard
Characters,” of Reference Manual: Building Blocks. Specify the owner’s
name to create another view of the same name owned by a different user in
the current database. The default value for owner is the current user.

column_name
specifies names to be used as headings for the columns in the view. If you
have set quoted_identifier on, you can use a delimited identifier. Otherwise,
the column name must conform to the rules for identifiers. For more
information about valid column names, see “Identifiers’ on page 259 in
Chapter 4, “Expressions, Identifiers, and Wildcard Characters,” of
Reference Manual: Building Blocks.

Itisawayslegal to supply column names, but column names are required
only in the following cases:

*  When acolumn is derived from an arithmetic expression, function,
string concatenation, or constant

*  When two or more columns have the same name (usually because of a
join)

*  When you want to give a column in aview a different name than the
column from which it is derived (see Example 3)

Column names can also be assigned in the select statement (see Example 4).
If no column names are specified, the view columns acquire the same names
as the columns in the select statement.

select
begins the select statement that defines the view.
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distinct
specifies that the view cannot contain duplicate rows.

select_statement
completes the select statement that defines the view. The select statement
can use more than one table and other views.

with check option
indicatesthat all data modification statementsare validated against the view
selectioncriteria. All rowsinserted or updated through the view must remain
visible through the view.

Examples Example 1 Creates aview derived from the title, type, price, and pubdate
columns of the base table titles:

create view titles_view
as select title, type, price, pubdate
from titles

Example 2 Creates“new view” from “old view.” Both columns are renamed
inthe new view. All view and column namesthat include embedded blanks are
enclosed in double quotation marks. Before creating the view, you must use set
quoted_identifier on:

create view "new view" ("column 1", "column 2")
as select coll, col2 from "old view"

Example 3 Createsaview that contains the titles, advances, and amounts due
for books with a price less than $5.00:

create view accounts (title, advance, amt_due)
as select title, advance, price * total sales
from titles

where price > $5

Example 4 Createsaview derived from two base tables, authors and
publishers. The view contai nsthe names and cities of authorswho livein acity
in which thereis a publisher:

create view cities

(authorname, acity, publishername, pcity)
as select au lname, authors.city, pub name,
publishers.city

from authors, publishers

where authors.city = publishers.city

Example 5 Creates aview with the same definition asin example 3, but with
column headings provided in the select statement:

create view cities2
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as select authorname = au_lname,

acity = authors.city, publishername = pub name, pcity =
publishers.city

from authors, publishers

where authors.city = publishers.city

Example 6 Createsaview, author_codes, derived from titleauthor that liststhe
unique author identification codes:

create view author codes
as select distinct au id
from titleauthor

Example 7 Createsaview, price_list, derived from title that lists the unique
book prices:

create view price list (price)
as select distinct price
from titles

Example 8 Createsaview of the stores table that excludes information about
stores outside of California. The with check option clause validates each
inserted or updated row against the view’s selection criteria. Rows for which
state has avalue other than “CA” are rejected:

create view stores cal
as select * from stores
where state = "CA"

with check option

Example 9 Createsaview, stores_cal30, whichisderived from stores_cal. The
new view inherits the check option from stores_cal. All rows inserted or
updated through stores_cal30 must have a state value of “CA.”. Because
stores_cal30 has no with check option clause, you can insert or update rows
through stores_cal30 for which payterms has a value other than “Net 30”:

create view stores cal30
as select * from stores_cal
where payterms = "Net 30"

Example 10 Createsaview, stores_cal30_check, derived from stores_cal. The
new view inherits the check option from stores_cal. It a'so has awith check
option clause of its own. Each row that isinserted or updated through
stores_cal30_check is validated against the selection criteria of both stores_call
and stores_cal30_check. Rowswith astate value other than “ CA” or apayterms
value other than “Net 30" are rejected:

create view stores cal30 check
as select * from stores cal
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where payterms = "Net 30"
with check option

Example 11 Usesa SQL derived table in creating a view.

Usage .

create view psych titles as
select *
from (select * from titles
where type = "psychology") dt psych

You can use views as security mechanisms by granting permission on a
view, but not on its underlying tables.

You can rename aview with sp_rename.

When you query through aview, Adaptive Server checksto make sure that
all the database objects referenced anywhere in the statement exist, that
they are valid in the context of the statement, and that data update
commands do not violate dataintegrity rules. If any of these checksfail,
you get an error message. If the checks are successful, create view
“trandates’ the view into an action on the underlying table(s).

For more information about views, see the Transact-SQL User’s Guide.

Restrictions on views
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You can create aview only in the current database.

The number of columns referenced by aview cannot exceed 1024.
You cannot create aview on atemporary table.

You cannot create atrigger or build an index on aview.

You cannot use readtext Or writetext On text Or image columns in views.

You cannot include order by or compute clauses or the keyword into in the
select statements that define views.

You cannot update or insert into a view whose select statements include
the union operator.

If you create aview using alocal or aglobal variable, Adaptive Server
issues error message 7351: "L ocal or global variables not allowed in view
definition." For example:

declare @p int

select @p = 2

create view v2

as

select * from t1 where cl > @p
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You cannot delete from a view whose select statements include the union
operator.

create view Statements can be combined with other SQL statementsin a
single batch.

Warning! When acreate view command occurswithin anif...else block or
awhile loop, Adaptive Server creates the schema for the view before
determining whether the condition is true. This may lead to errorsif the
view already exists. To avoid this, either make sure aview with the same
name does not already exist in the database or use an execute statement, as
follows:

if not exists
(select * from sysobjects where name="mytable")
begin
execute '"create table mytable(x int)"
end

You cannot use the following variable in create view statements:

declare @p int

select @p = 2

create view v2

as

select * from tl where cl > @p

Doing so resultsin error message 7351, which says, “Local or global
variables not allowed in view definition.”

View resolution

If you alter the structure of aview's underlying table(s) by adding or
deleting columns, the new columns do not appear in aview defined with a
select * clause unlessthe view is dropped and redefined. The asterisk
shorthand isinterpreted and expanded when the view isfirst created.

If aview depends on atable (or view) that has been dropped, Adaptive
Server produces an error message when anyone tries to use the view. If a
new table (or view) with the same name and schemais created to replace
the one that has been dropped, the view again becomes usable.

You can redefine a view without redefining other views that depend on it,
unlessthe redefinition makesit impossiblefor Adaptive Server to translate
the dependent view(s).

Modifying data through views

delete statements are not allowed on multitable views.
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insert statements are not allowed unless al not null columnsin the
underlying table or view are included in the view through which you are
inserting new rows (Adaptive Server cannot supply values for not null
columns in the underlying table or view).

You cannot insert arow through aview that includes a computed column.

insert statements are not allowed on join views created with distinct or with
check option.

update statements are allowed on join views with check option. The update
failsif any of the affected columns appear in the where clause, in an
expression that includes columns from more than one table.

If youinsert or update arow through ajoin view, all affected columns must
belong to the same base table.

You cannot update or insert into a view defined with the distinct clause.

Data update statements cannot change any column in aview that isa
computation, and cannot change a view that includes aggregates.

IDENTITY columns and views

You cannot add anew IDENTITY column to aview with the
column_name = identity(precision) Syntax.

To insert an explicit valueinto an IDENTITY column, the table owner,
Database Owner, or System Administrator must set identity_insert
table_name on for the column’s base table, not through the view through
which it is being inserted.

group by clauses and views
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When creating a view for security reasons, be careful when using
aggregate functions and the group by clause. A Transact-SQL extension
allows you to name columns that do not appear in the group by clause. If
you name a column that is not in the group by clause, Adaptive Server
returns detailed data rows for the column. For example, this query returns
arow for every (18 rows)—more data than you might intend:

select title id, type, sum(total sales)
from titles

group by type
While this query returns one row for each type (6 rows):

select type, sum(total sales)
from titles

group by type
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For more information about group by, see “group by and having clauses
on page 301.”

distinct clauses and views

»  Thedistinct clause defines a view as a database object that contains no
duplicate rows. A row is defined to be a duplicate of another row if all of
its column values match the same column values in another row. Null
values are considered to be duplicates of other null values.

Querying a subset of aview’s columns can result in what appear to be
duplicate rows. If you select a subset of columns, some of which contain
the same val ues, the results appear to contain duplicate rows. However, the
underlying rows in the view are still unique. Adaptive Server applies the
distinct requirement to the view’s definition when it accesses the view for
the first time (before it does any projection and selection) so that all the
view’s rows are distinct from each other.

You can specify distinct more than once in the view definition’s select
statement to eliminate duplicate rows, as part of an aggregate function or
agroup by clause. For example:

select distinct count (distinct title id), price
from titles

e The scope of the distinct applies only for that view; it does not cover any
new views derived from the distinct view.

with check option clauses and views

» If aview iscreated with check option, each row that isinserted or updated
through the view must meet the selection criteria of the view.

» If aview iscreated with check option, all views derived from the “ base”
view must satisfy its check option. Each row inserted or updated through
the derived view must remain visible through the base view.

Getting information about views

e Toget areport of the tables or views on which aview depends, and of
objects that depend on a view, execute sp_depends.

» Todisplay thetext of aview, which is stored in syscomments, execute
sp_helptext with the view name as the parameter.
Creating views from SQL derived tables

» Tocreate aview using a SQL derived table, add the derived table
expression in the from clause of the select part of the create view statement
(see Example 11).
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e A view created using a SQL derived table can be updated if the derived
table expression can be updated. The update rules for the derived table
expression follow the update rules for the select part of the create view
statement.

« Datacan be inserted through aview that contains a SQL derived table if
the insert rules and permission settings for the derived table expression
follow theinsert rules and permission settings for the select part of the
create view statement.

e Temporary tables and local variables are not permitted in a derived table
expression that is part of acreate view statement.

< For more information about derived table expressions, see select.
ANSI SQL — Compliance level: Entry-level compliant.

The use of more than one distinct keyword and the use of
“column_heading = column_name” in the select list are Transact-SQL
extensions.

create view permission defaults to the Database Owner, who can transfer it to
other users.

Permissions on objects at view reation \When you create aview, Adaptive
Server makes no permission checks on objects, such as tables and views, that
arereferenced by the view. Therefore, you can create aview successfully even
if you do not have access to its objects. All permission checks occur when a
user invokes the view.

Permissions on objects at view execution When aview isinvoked,
permission checks on its objects depend on whether theview and all referenced
objects are owned by the same user.

e If theview and its objects are not owned by the same user, the invoker
must have been granted direct access to the objects. For example, if the
view performs a select from atable the invoker cannot access, the select
statement fails.

e Iftheview and its objects are owned by the same user, special rulesapply.
The invoker automatically has implicit permission to access the view's
objects even though the invoker could not access them directly. Without
having to grant users direct access to your tables, you can give them
restricted access with aview. In thisway, a view can be a security
mechanism. For example, invokers of the view might be able to access
only certain rows and columns of your table. A detailed description of the
rules for implicit permissions is discussed in the System Administration
Guide.
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See also Commands create schema, drop view, select, update

System procedures sp_depends, sp_help, sp_helptext, sp_rename
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dbcc

Description

Syntax

Database Consistency Checker (dbcc) checks the logical and physical
consistency of a database and provides statistics, planning, and repair
functionality.

dbcc addtempdb( dbid | databbase_name )

dbcc checkalloc [(database_name [, fix | nofix])]

dbcc checkcatalog [(database_name)]

dbcc checkdb [(database_name [, skip_ncindex])]

dbcc checkstorage [(database_name)]

dbcc checktable({table_name | table_id}[, skip_ncindex])

dbcc checkverify [(database_name)]

dbcc complete_xact (xid, {"commit" | "rollback"})

dbcc forget_xact (xid)

dbcc dbrepair (database_name, dropdb)

dbcc engine( {offline , [enginenum] | "online" })

dbcc fix_text ({table_name | table_id})

dbcc indexalloc ({table_name | table_id}, index_id
[, {full | optimized | fast | null}
[, fix | nofix]])

dbcc pravailabletempdbs

dbcc rebuild_text (table [, column
[, text_page_number]])

dbcc reindex ({table_name | table_id})

dbcc tablealloc ({table_name | table_id}
[, {full | optimized | fast | null}
[, fix | nofix]])|

dbcc { traceon | traceoff } (flag [, flag ... ])

dbcc tune ({ ascinserts, {0 | 1}, tablename |
cleanup, {0 1}]
cpuaffinity, start_cpu {, on| off } |
des_greedyalloc, dbid, object_name,
"{on|off}"|
deviochar vdevno, "batch_size" |
doneinproc {0 | 11}})
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addtempdb
adds a temporary database to the global list of available temporary
databases. If the database does not exist or is not atemporary database, an
error is generated. If the database is already a member of thelist, an
informational message prints.

dbid
isthe database ID.

database_name
isthe name of the database to check. If no database nameisgiven, dbcc uses
the current database.

checkalloc
checksthe specified databaseto seethat all pagesare correctly allocated and
that no page that is allocated is not used.
If no database name is given, checkalloc checks the current database. It
always uses the optimized report option (see tablealloc).

checkalloc reports on the amount of space allocated and used.

fix | nofix
determineswhether dbcc fixesthe all ocation errors found. The default mode
for checkalloc is nofix. You must put the database into single-user mode to
use the fix option.

For a discussion of page allocation in Adaptive Server, see the System
Administration Guide.

checkcatalog
checks for consistency in and between system tables. For example,
checkcatalog makes sure that every typein syscolumns has amatching entry
in systypes, that every table and view in sysobjects has at least one column
in syscolumns, and that the last checkpoint in syslogs is valid. checkcatalog
also reports on any segments that have been defined. If no database nameis
given, checkcatalog checks the current database.

checkdb
runs the same checks as checktable, but on each table, including syslogs, in
the specified database. If no database name is given, checkdb checks the
current database.

skip_ncindex
causes dbcc checktable or dbcc checkdb to skip checking the nonclustered
indexes on user tables. The default isto check all indexes.
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checkstorage
checks the specified database for allocation, OAM page entries, page
consistency, text valued columns, allocation of text valued columns, and text
column chains. Theresults of each dbcc checkstorage operation arestoredin
the dbccdb database. For details on using dbcc checkstorage, and on
creating, maintaining, and generating reports from dbccdb, see the System
Administration Guide.

checktable
checks the specified table to see that index and data pages are correctly
linked, that indexes are in properly sorted order, that all pointers are
consistent, that the data information on each page is reasonable, and that
page offsets are reasonable. If thelog segment is on its own device, running
dbcc checktable on the syslogs table reports the log(s) used and free space.
For example:

Checking syslogs

The total number of data pages in this table is 1.

*** NOTICE: Space used on the log segment is 0.20 Mbytes, 0.13%.
**% NOTICE: Space free on the log segment is 153.4 Mbytes, 99.87%.

DBCC execution completed. If dbcc printed error messages, see your System
Administrator.

If the log segment is not on its own device, the following message appears:

*** NOTICE: Notification of log space used/free cannot be reported because the
log segment is not on its own device.

table_name | table_id
isthe name or object ID of the table to check.

checkverify
verifies the results of the most recent run of dbcc checkstorage for the
specified database. For details on using dbcc checkverify, see the System
Administration Guide.
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complete_xact
heuristically completes atransaction by either committing or rolling back its
work. Adaptive Server retainsinformation about all heuristically completed
transactions in the master.dbo.systransactions table, so that the external
transaction coordinator may have some knowledge of how the transaction
was completed.

Warning! Heuristically completing atransaction in the prepared state can
cause inconsistent results for an entire distributed transaction. The System
Administrator’s decision to heuristically commit or roll back atransaction may
contradict the decision made by the coordinating Adaptive Server or protocol.

forget_xact
removes the commit status of a heuristically completed transaction from
master.dbo.systransactions. forget_xact can be used when the System
Administrator does not want the coordinating service to have knowledge
that a transaction was heuristically completed, or when an external
coordinator will not be available to clear commit status in systransactions.

Warning! Never use dbcc forget_xact in anormal DTP environment, since the
external transaction coordinator should be permitted to detect
heuristically-compl eted transactions. X/Open XA-compliant transaction
managers and Adaptive Server transaction coordination services automatically
clear the commit status in systransactions.

xid
is atransaction name from the systransactions.xactname column. You can
also determine valid xid values using sp_transactions.

dbrepair (database_name, dropdb)
drops a damaged database. drop database does not work on a damaged
database.

Users cannot be using the database being dropped when this dbcc statement
isissued (including the user issuing the statement).

fengine
takes Adaptive Server engines offline or brings them online. If enginenum
isnot specified, dbcc engine (offline) takes the highest-numbered engine
offline. For more information, see Chapter 8, “Managing Multiprocessor
Servers,” in the System Administration Guide.
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fix_text
upgrades text values after an Adaptive Server’s character set has been
changed from any character set to a new multibyte character set.

Changing to amultibyte character set makesthe internal management of text
data more complicated. Since atext value can be large enough to cover
several pages, Adaptive Server must be able to handle characters that span
page boundaries. To do so, the server requires additional information on
each of the text pages. The System Administrator or table owner must run
dbcc fix_text on each table that has text data to calculate the new values
needed. For more information, see the System Administration Guide.

indexalloc
checks the specified index to see that all pages are correctly allocated and
that no page that is allocated is not used. Thisisasmaller version of
checkalloc, providing the same integrity checks on an individual index.

indexalloc produces the same three types of reports as tablealloc: full,
optimized, and fast. If notypeisindicated, or if you use null, Adaptive Server
uses optimized. The fix | nofix option functions the same with indexalloc as
with tablealloc.

Note You can specify fix or nofix only if you include a value for the type of
report (full, optimized, fast, or null).

table_name | table_id, index_id
isthetable name or thetable'sobject ID (theid column from sysobjects) plus
theindex’sindid from sysindexes.

full
reports all types of allocation errors.

optimized
produces areport based on the all ocation pages|isted in the object allocation
map (OAM) pages for the index. It does not report and cannot fix
unreferenced extents on allocation pages that are not listed in the OAM
pages. The optimized option is the default.

fast
does not produce an allocation report, but produces an exception report of
pages that are referenced but not allocated in the extent (2521-level errors).

pravailabletempdbs
prints the global list of available temporary databases.
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fix | nofix

determines whether indexalloc fixes the allocation errors found in the table.
The default isfix for al indexes except indexes on system tables, for which
the default is nofix. To use the fix option with system tables, you must first
put the database in single-user mode.

You can specify fix or nofix only if you include avalue for the type of report
(full, optimized, fast, or null).

rebuild_text

rebuildsor creates an internal Adaptive Server 12.x data structurefor text or
image data. This data structure enables Adaptive Server to perform random
access and asynchronous prefetch during data queries.

reindex

checks the integrity of indexes on user tables by running afast version of
dbcc checktable. It can be used with the table name or the table’s object ID
(the id column from sysobjects). reindex prints a message when it discovers
the first index-related error, then drops and re-creates the suspect indexes.
The System Administrator or table owner must run dbcc reindex after
Adaptive Server’s sort order has been changed and indexes have been
marked “suspect” by Adaptive Server.

When dbcc finds corrupt indexes, it drops and re-creates the appropriate
indexes. If the indexes for atable are already correct, or if the table has no
indexes, dbcc reindex does not rebuild the index, but prints an informational
message instead.

dbcec reindex aborts if atableis suspected of containing corrupt data. When
that happens, an error messageinstructsthe user to run dbcc checktable. dbcc
reindex does not allow reindexing of system tables. System indexes are
checked and rebuilt, if necessary, as an automatic part of recovery after
Adaptive Server isrestarted following a sort order change.

tablealloc

checksthe specified tableto seethat all pagesare correctly allocated and that
no pagethat is allocated is not used. Thisis asmaller version of checkalloc,
providing the same integrity checks on an individual table. It can be used
with the table name or the table’s object ID (theid column from sysobjects).
For an example of tablealloc output, see the System Administration Guide.

Three types of reports can be generated with tablealloc: full, optimized, and
fast. If no typeisindicated, or if you use null, Adaptive Server uses
optimized.
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full
is equivalent to checkalloc at atable level; it reports al types of allocation
errors.

optimized
produces areport based on the all ocation pages|isted in the object allocation
map (OAM) pages for the table. It does not report and cannot fix
unreferenced extents on allocation pages that are not listed in the OAM
pages. The optimized option is the default.

fast
does not produce an allocation report, but produces an exception report of
pages that are referenced but not allocated in the extent (2521-level errors).

fix | nofix
determines whether or not tablealloc fixes the allocation errors found in the
table. The default isfix for all tables except system tables, for which the
default is nofix. To use the fix option with system tables, you must first put
the database in single user mode.

You can specify fix or nofix only if you include avalue for the type of report
(full, optimized, fast, or null).

traceon | traceoff
toggles the printing of diagnostics during query optimization (flag values
302, 310, and 317). Values 3604 and 3605 toggle sending trace output to the
user session and to the error log, respectively. For more information, see
Chapter 37, “Tuning with dbcc traceon” in the Performance and Tuning
Guide.

tune
enablesor disablestuning flagsfor special performance situations. For more
information on the individual options, see the Performance and Tuning
Guide.

Example 1 Checks pubs2 for page allocation errors:
dbcc checkalloc (pubs2)

Example 2 Checks database consistency for pubs2 and placesthe information
in the dbccdb database:

dbcc checkstorage (pubs2)
Example 3 checks the salesdetail table:.
dbcc checktable (salesdetail)

Checking salesdetail
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The total number of pages in partition 1 is
The total number of pages in partition 2 is
The total number of pages in partition 3 is
The total number of pages in partition 4 is
The total number of data pages in this table is 10.
Table has 116 data rows.

DBCC execution completed. If DBCC printed error
messages, contact a user with System Administrator (SA)
role.

R R RWw

Example 4 Heuristically aborts the transaction, “distributedxact1”:
dbcc complete xact (distributedxactl, "rollback")

Example 5 Upgradestext valuesfor blurbs after a character set change:
dbcc fix text (blurbs)

Example 6 Removesinformation for the transaction, “distributedxactl” from
master.dbo.systransactions:

dbcc forget xact (distributedxactl)

Example 7 Adaptive Server returns afull report of allocation for the index
with anindid of 2 on the titleauthor table and fixes any allocation errors:

dbcc indexalloc ("pubs..titleauthor", 2, full)
Example 8 Printsthe global list of available temporary databases:
dbcc pravailabletempdbs

Available temporary databases are:

Dbid: 2
Dbid: 4
Dbid: 5
Dbid: 6
Dbid: 7

DBCC execution completed. If DBCC printed error
messages, contact a user with System Administrator (SA)
role.

Example 9 Rebuildsor createsaninternal Adaptive Server 12.x data structure
for all text and image columns in the blurbs table;

dbcc rebuild text (blurbs)

Example 10 dbcc reindex has discovered one or more corrupt indexesin the
titles table:

dbcc reindex(titles)

One or more indexes are corrupt. They will be rebuilt.
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Example 11 Adaptive Server returns an optimized report of allocation for this
table, but does not fix any allocation errors:

dbcc tablealloc (publishers, null, nofix)

dbcc, the Database Consistency Checker, can be run while the database is
active, except for the dbrepair(database_name, dropdb) option and dbcc
checkalloc with the fix option.

dbcc locks database objects as it checks them. For information on
minimizing performance problems while using dbcc, see the dbcc
discussion in the System Administration Guide.

To qualify atable or an index name with a user name or database name,
enclose the qualified name in single or double quotation marks. For
example:

dbcc tablealloc ("pubs2.pogo.testtable")
dbcc reindex cannot be run within a user-defined transaction.

dbcc fix_text can generate alarge number of log records, which may fill up
the transaction log. dbcc fix_text is designed so that updates are donein a
series of small transactions: in case of alog space failure, only asmall
amount of work islost. If you run out of log space, clear your log and
restart dbcc fix_text using the same table that was being upgraded when the
original dbcc fix_text failed.

If you attempt to use select, readtext, Or writetext On text values after
changing to a multibyte character set, and you have not run dbcc fix_text,
the command fails, and an error message instructs you to run dbcc fix_text
on the table. However, you can del ete text rows after changing character
sets without running dbcc fix_text.

dbcc output is sent as messages or errors, rather than asresult rows. Client
programs and scripts should check the appropriate error handlers.

If atableis partitioned, dbcc checktable returns information about each
partition.

text and image datathat has been upgraded to Adaptive Server version 12.x
isnot automatically upgraded to the new storageformat. To improve query
performance and enable prefetch for this data, usetherebuild_text keyword
against the upgraded text and image columns.

ANSI SQL — Compliance level: Transact-SQL extension.

Only thetable owner can executedbcc with thechecktable, fix_text, rebuild_text,
or reindex keywords.
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Only the Database Owner can use the checkstorage, checkdb, checkcatalog,
checkalloc, indexalloc, and tablealloc keywords.

Only a System Administrator can use the dbrepair, complete_xact, and
forget_xact keywords.

Only a System Administrator can use dbcc traceon and dbcc traceoff
commands.

Only a System Administrator can use dbcc engine.
See also Commands drop database

System procedures sp_configure, sp_helpdb
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deallocate cursor

Description

Syntax

Parameters

Examples

Usage

Standards

Permissions

See also

Makes a cursor inaccessible and releases al memory resources committed to
that cursor.

deallocate cursor cursor_name

cursor_name
is the name of the cursor to deallocate.

Deallocates the cursor named “authors _crsr”:
deallocate cursor authors crsr
e Adaptive Server returns an error message if the cursor does not exist.

e Youmust deallocate a cursor before you can use its cursor name as part of
another declare cursor statement.

e deallocate cursor has no effect on memory resource usage when specified
in a stored procedure or trigger.

e You can deallocate a cursor whether it is open or closed.
ANSI SQL — Compliance level: Transact-SQL extension.

deallocate cursor permission defaultsto all users. No permission is required to
useit.

Commands close, declare cursor
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declare

Description Declares the name and type of local variables for a batch or procedure.
Syntax Variable declaration:

declare @variable_name datatype
[, @variable_name datatype]...

Variable assignment:

select @variable = {expression | select_statement}
[, @variable = {expression | select_statement} ...]
[from table_list]
[where search_conditions]
[group by group_by_list]
[having search_conditions]
[order by order_by _list]
[compute function_list [by by _list]]

Parameters @variable_name
must begin with @ and must conform to the rules for identifiers.

datatype
can be either a system datatype or a user-defined datatype.

Examples Example 1 Declarestwo variables and prints strings according to the valuesin
the variables:

declare @one varchar(18), @two varchar(18)
select @one = "this is one", @two = "this is two"
if @one = "this is one"
print "you got one"
if @two = "this is two"
print "you got two"
else print "nope"

you got one
you got two

Example 2 Prints“Ouch!” if the maximum book priceinthetitles tableismore
than $20.00:

declare @veryhigh money
select @veryhigh = max(price)
from titles
if @veryhigh > $20
print "Ouch!™"

Usage e Assignvauesto local variables with a select statement.
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The maximum number of parametersin a procedure is 2048. The number
of local or global variablesis limited only by available memory. The @
sign denotes a variable name.

Local variablesare often used as countersfor while loopsor if...else blocks.
In stored procedures, they are declared for automatic, noninteractive use
by the procedure when it executes. Local variables must be used in the
batch or procedure in which they are declared.

The select statement that assigns a value to the local variable usually
returnsasinglevalue. If thereismorethan onevalueto return, thevariable
is assigned the last one. The select statement that assigns values to
variables cannot be used to retrieve data in the same statement.

The print and raiserror commands can take local variables as arguments.

Users cannot create global variables and cannot update the val ue of global
variables directly in aselect statement.

Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions declare permission defaultsto all users. No permission is required to use it.
See also Commands print, raiserror, select, while
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declare cursor

Description

Syntax

Parameters

Examples
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Defines a cursor.

declare cursor_name cursor
for select_statement
[for {read only | update [of column_name_list]}]

cursor_name
is the name of the cursor being defined.

select_statement
isthe query that defines the cursor result set. See select for more
information.

for read only
specifies that the cursor result set cannot be updated.

for update
specifies that the cursor result set is updatable.

of column_name_list
isthe list of columns from the cursor result set (specified by the
select_statement) defined as updatable. Adaptive Server also allows you to
include columns that are not specified in the list of columns of the cursor’s
select_statement (and excluded from the result set), but that are part of the
tables specified in the select_statement.

Example 1 Defines aresult set for the authors_crsr cursor that contains all
authors from the authors table who do not reside in California:

declare authors_crsr cursor

for select au_id, au_lname, au_fname
from authors

where state != 'CA'

Example 2 Definesaread-only result set for thetitles_crsr cursor that contains
the business-type books from the titles table:

declare titles crsr cursor

for select title, title id from titles
where title id like "BUS%"

for read only

Example 3 Defines an updatable result set for the pubs_crsr cursor that
contains all of therowsfrom the publishers table. It defines the address of each
publisher (cityand state columns) for update:

declare pubs_crsr cursor
for select pub name, city, state
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from publishers
for update of city, state

Restrictions on cursors

A declare cursor statement must precede any open statement for that
cursor.

You cannot include other statements with declare cursor in the same
Transact-SQL batch.

You can include up to 1024 columns in an update clause of aclient’'s
declare cursor statement.

cursor_name must be avalid Adaptive Server identifier.

Cursor select statements

select_statement can use the full syntax and semantics of a Transact-SQL
select statement, with these restrictions:

¢ Must contain afrom clause.
e Cannot contain a compute, for browse, Or into clause.
e Can contain the holdlock keyword.

The select_statement can contain references to Transact-SQL parameter
names or Transact-SQL local variables (for all cursor types except
language). The names must reference the Transact-SQL parameters and
local variables defined in the procedure, trigger, or statement batch that
contains the declare cursor statement.

The parameters and local variables referenced in the declare cursor
statement do not have to contain valid values until the cursor is opened.

The select_statement can contain references to the inserted and deleted
temporary tables that are used in triggers.

Cursor scope

A cursor’s existence depends on its scope. The scope refers to the context
in which the cursor is used, that is, within a user session, within a stored
procedure, or within atrigger.

Within auser session, the cursor exists only until the user endsthe session.
The cursor does not exist for any additional sessions started by other users.
After the user logs off, Adaptive Server deallocates the cursors created in
that session.
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If adeclare cursor statement is part of a stored procedure or trigger, the
cursor created within it applies to stored procedure or trigger scope and to
the scope that launched the stored procedure or trigger. Cursors declared
inside atrigger on an inserted or adeleted table are not accessible to any
nested stored procedures or triggers. However, cursors declared inside a
trigger on an inserted or adeleted table are accessible within the scope of
the trigger. Once the stored procedure or trigger completes, Adaptive
Server deallocates the cursors created within it.

Figure 1-1 illustrates how cursors operate between scopes.

Figure 1-1: How cursors operate within scopes

1 - User Session

declare cursor cl1

go
exec sp_procl

-2 — Within procl

Can access cursor ¢l from
User Session

declare cursor c2
go
update command

fires triggerl =~ —— = 3 - Within triggerl
|

Can access cursor ¢2 from
procl and cursor ¢l from
User Session

4 — User Session

Can access cursor cl, but not -
cursor c2 or c3, since they no Session (Scope 1)

longer exist

declare cursor c3

go
exit triggerl back to User
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A cursor name must be unique within a given scope. Adaptive Server
detects name conflicts within a particular scope only during runtime. A
stored procedure or trigger can define two cursors with the same name if
only oneis executed. For example, the following stored procedure works
because only one names_crsr cursor is defined in its scope:

create procedure proc2 @flag int
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as
if eflag > 0

declare names crsr cursor

for select au fname from authors
else

declare names crsr cursor

for select au lname from authors
return

Result set

e Cursor result set rows may not reflect the valuesin the actual base table
rows. For example, a cursor declared with an order by clause usually
requires the creation of an internal table to order the rows for the cursor
result set. Adaptive Server does not lock the rows in the base table that
correspond to the rowsin theinternal table, which permits other clientsto
update these base table rows. In that case, the rows returned to the client
from the cursor result set would not be in sync with the base table rows.

e A cursor result set is generated as the rows are returned through afetch of
that cursor. Thismeansthat acursor select query isprocessed likeanormal
select query. This process, known as a cursor scan, provides afaster
turnaround time and eliminates the need to read rows that are not required
by the application.

A restriction of cursor scansis that they can only use the unique indexes
of atable. However, if none of the base tables referenced by the cursor
result set are updated by another process in the same lock space as the
cursor, the restriction is unnecessary. Adaptive Server allows the
declaration of cursors on tableswithout unique indexes, but any attempt to
update those tables in the same lock space closes all cursors on the tables.

Updatable cursors

«  After defining a cursor using declare cursor, Adaptive Server determines
whether the cursor is updatable or read-only. If a cursor is updatable, you
can update or delete rows within the cursor result set. If acursor is
read-only, you cannot change the result set.

»  Usethe for update or for read only clause to explicitly define a cursor as
updatable or read-only. You cannot define an updatable cursor if its
select_statement contains one of the following constructs:

e distinct option
e group by clause

«  Aggregate function
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e Subquery
*  union operator
e atisolation read uncommitted clause

If you omit either the for update or the read only clause, Adaptive Server
checks to see whether the cursor is updatable.

Adaptive Server also defines a cursor as read-only if you declare a
language- or server-type cursor that includes an order by clause as part of
its select_statement. Adaptive Server handles updates differently for
client- and execute-type cursors, thereby eliminating this restriction.

If you do not specify acolumn_name_list with thefor update clause, al the
specified columnsin the query are updatable. Adaptive Server attemptsto
use unique indexes for updatable cursors when scanning the base table.
For cursors, Adaptive Server considersan index containingan IDENTITY
column to be unique, even if it is not so declared.

If you do not specify the for update clause, Adaptive Server chooses any
unique index, although it can also use other indexes or table scansif no
unique index exists for the specified table columns. However, when you
specify the for update clause, Adaptive Server must use a unique index
defined for one or more of the columns to scan the base table. If none
exists, it returns an error.

In most cases, include only columns to be updated in the
column_name_list of thefor update clause. If thetable has only one unique
index, you do not need to include its column in the for update
column_name_list; Adaptive Server will find it when it performsthe cursor
scan. If thetable has more than one uniqueindex, includeits columnin the
for update column_name_list, sothat Adaptive Server canfindit quickly for
the cursor scan.

This allows Adaptive Server to use that unique index for its cursor scan,
which helps prevent an update anomaly called the Halloween problem.
Another way to prevent the Halloween problem isto create tableswith the
unique auto_identity index database option. For more information, see the
System Administration Guide.
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The Halloween problem occurswhen a client updates a column of acursor
result set row that defines the order in which the rows are returned from
the base tables. For example, if Adaptive Server accesses a base table
using an index, and the index key is updated by the client, the updated
index row can move within theindex and be read again by the cursor. This
isaresult of an updatable cursor only logically creating a cursor result set.
The cursor result set is actually the base tables that derive the cursor.

e If you specify theread only option, the cursor result set cannot be updated
using the delete or update statement.

Standards ANSI SQL — Compliance level: Entry-level compliant.
The for update and for read only options are Transact-SQL extensions.
Permissions declare cursor permission defaultsto all users. No permission isrequired to use
it.
See also Commands open
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Removes rows from atable.

delete [from]
[[database.]lowner.]{view_name|table_name}
[where search_conditions]
[plan "abstract plan”]

delete [[database.]owner.]{table_name | view_name}
[from [[database.]owner.]{view_name [readpast]|
table_name [readpast]
[(index {index_name | table_name }
[ prefetch size ][lru|mru])]}
[, [[database.]Jowner.){view_name [readpast]|
table_name [readpast]
[(index {index_name | table_name }
[ prefetch size ][lrulmrul)]} ...]
[where search_conditions] ]
[plan "abstract plan"]

delete [from] [[database.Jowner.]{table_name|view_name}
where current of cursor_name

from (after delete)
isan optional keyword used for compatibility with other versions of SQL.

view_name | table_name
is the name of the view or table from which to remove rows. Specify the
database name if the view or table isin another database, and specify the
owner’s name if more than one view or table of that name existsin the
database. The default value for owner isthe current user, and the default
value for database is the current database.

where
is a standard where clause. See where clause for more information.

from (after table_name or view_name)
lets you name more than one table or view to use with awhere clause when
specifying which rowsto delete. This from clause allows you to delete rows
from one table based on data stored in other tables, giving you much of the
power of an embedded select statement.

readpast
specifies that the delete command skip all pages or rows on which
incompatible locks are held, without waiting for locks or timing out. For
datapages-locked tables, the command skips all rows on pages on which
incompatible locks are held; for datarows-locked tables, it skipsall rowson
which incompatible locks are held.
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index index_name
specifies an index to use for accessing table_name. You cannot use this
option when you delete from aview.

prefetch size
specifiesthe 1/0 size, in kilobytes, for tables that are bound to caches with
large 1/Os configured. You cannot use this option when you delete from a
view. sp_helpcache showsthe valid sizesfor the cache an object isbound to
or for the default cache.

When using prefetch and designating the prefetch size (size), the minimum
is 2K and any power of two on thelogical page size up to 16K. prefetch size
optionsin kilobytes are:

Logical page size | Prefetch size options
2 2,4,816

4 4,8,16,32

8 8, 16, 32, 64

16 16, 32, 64, 128

The prefetch size specified in the query is only a suggestion. To allow the
size specification, configure the data cache at that size. If you do not
configure the data cache to a specific size, the default prefetch sizeis used.

To configure the data cache size, use sp_cacheconfigure.

Note |f Component Integration Servicesis enabled, you cannot use the
prefetch keyword for remote servers.

Iru | mru
specifiesthe buffer replacement strategy to use for thetable. Uselru to force
the optimizer to read the table into the cache on the MRU/LRU (most
recently used/least recently used) chain. Use mru to discard the buffer from
cache, and replace it with the next buffer for the table. You cannot use this
option when you delete from a view.

plan "abstract plan”
specifies the abstract plan to use to optimize the query. It can be afull or
partial plan, specified in the abstract plan language. See Chapter 22,
“Creating and Using Abstract Plans,” in the Performance and Tuning Guide
for more information.
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where current of cursor_name
causes Adaptive Server to delete the row of the table or view indicated by
the current cursor position for cursor_name.

Example 1 Deletes all rows from the authors table:
delete authors
Example 2 Deletesarow or rows from the authors table:

delete from authors
where au lname = "McBadden"

Example 3 Deletesrows for books written by Bennet from the titles table.

delete titles
from titles, authors, titleauthor
where authors.au lname = 'Bennet'
and authors.au id = titleauthor.au_id
and titleauthor.title id = titles.title id

The pubs2 database includes atrigger (deltitle) that preventsthe deletion of the
titles recorded in the sales table; drop thistrigger for this example to work.

Example 4 Deletesarow from thetitles table currently indicated by the cursor
title_crsr:

delete titles where current of title crsr

Example 5 Determineswhich row hasavalue of 4 for the IDENTITY column
and deletes it from the authors table. Note the use of the syb_identity keyword
instead of the actual name of the IDENTITY column:

delete authors
where syb identity = 4

Example 6 Deletesrows from authors, skipping any locked rows:

delete from authors from authors readpast
where state = "CA"

Example 7 Deletesrows from stores, skipping any locked rows. If any rows
in authors are locked, the query blocks on these rows, waiting for the locks to
be released:

delete stores from stores readpast, authors
where stores.city = authors.city

e delete removes rows from the specified table.

*  You can refer to asmany as 15 tablesin a delete statement.
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Restrictions

e You cannot use delete with amultitable view (one whose from clause
names more than one table), even though you may be able to use update
or insert on that same view. Deleting a row through a multitable view
changes multiple tables, which is not permitted. insert and update
statements that affect only one base table of the view are permitted.

e Adaptive Server treats two different designations for the sametablein a
delete as two tables. For example, the following delete issued in pubs2
specifies discounts as two tables (discounts and pubs2..discounts):

delete discounts

from pubs2..discounts, pubs2..stores

where pubs2..discounts.stor id =
pubs2..stores.stor id

In this case, the join does not include discounts, so the where condition
remains true for every row; Adaptive Server deletes all rows in discounts
(which is not the desired result). To avoid this problem, use the same
designation for a table throughout the statement.

« If you are deleting arow from atable that is referenced from other tables
viareferential constraints, Adaptive Server checks all the referencing
tables before permitting the delete. If the row you are attempting to delete
contains a primary key that is being used as aforeign key by one of the
referencing tables, the delete is not allowed.

Deleting all rows from a table

e If you do not use awhere clause, all rowsin the table named after delete
[from] are removed. The table, though empty of data, continues to exist
until you issue adrop table command.

e truncate table and delete without a row specification are functionally
equivalent, but truncate table is faster. delete removes rows one at atime
and logs these transactions. truncate table removes whole data pages, and
the rows are not logged.

Both delete and truncate table reclaim the space occupied by the data and
its associated indexes.

e You cannot use the truncate table command on a partitioned table. To
remove all rows from a partitioned table, either use the delete command
without awhere clause, or unpartition the table before issuing the truncate
table command.
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delete and transactions

In chained transaction mode, each delete statement implicitly beginsanew
transaction if no transaction is currently active. Use commit to complete
any deletes, or use rollback to undo the changes. For example:

delete from sales where date < ’01/01/89’
if exists (select stor_ id
from stores
where stor id not in
(select stor id from sales))
rollback transaction
else
commit transaction

This batch begins a transaction (using the chained transaction mode) and
deletes rows with dates earlier than Jan. 1, 1989 from the sales table. If it
deletesall sales entries associated with astore, it rollsback all the changes
to sales and ends the transaction. Otherwise, it commits the deletions and
ends the transaction. For more information about the chained mode, see
the Transact-SQL User’s Guide.

delete triggers

You can define atrigger to take a specified action when adelete command
isissued on a specified table.

Using delete where current of

Use the clause where current of with cursors. Before deleting rows using
the clause where current of, you must first define the cursor with declare
cursor and open it using the open statement. Position the cursor on therow
you want to delete using one or more fetch statements. The cursor name
cannot be a Transact-SQL parameter or local variable. The cursor must be
an updatable cursor or Adaptive Server returns an error. Any deletion to
the cursor result set a so affects the base table row from which the cursor
row is derived. You can delete only one row at atime using the cursor.

You cannot delete rowsin acursor result set if the cursor’sselect statement
containsajoin clause, even though the cursor isconsidered updatable. The
table_name or view_name specified with a delete...where current of must
bethetable or view specified in thefirst from clause of the select statement
that defines the cursor.
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e After thedeletion of arow from the cursor’s result set, the cursor is
positioned before the next row in the cursor’s result set. You must issue a
fetch to access the next row. If the deleted row isthe last row of the cursor
result set, the cursor is positioned after the last row of the result set. The
following describes the position and behavior of open cursors affected by
adelete:

e |faclient deletesarow (using another cursor or aregular delete) and
that row representsthe current cursor position of other opened cursors
owned by the same client, the position of each affected cursor is
implicitly set to precede the next available row. However, one client
cannot deletearow representing the current cursor position of another
client’s cursor.

e If aclient deletes arow that represents the current cursor position of
another cursor defined by ajoin operation and owned by the same
client, Adaptive Server accepts the delete statement. However, it
implicitly closes the cursor defined by the join.

Using readpast

*  Thereadpast option allows delete commands on data-only-locked tables
to proceed without being blocked by incompatible locks held by other
tasks.

e On datarows-locked tables, readpast skips all rows on which shared,
update, or exclusive locks are held by another task.

*  Ondatapages-locked tables, readpast skipsall pageson which shared,
update, or exclusive locks are held by another task.

«  Commands specifying readpast block if there is an exclusive table lock.

« Ifthereadpast optionisspecified for an allpages-locked table, thereadpast
optionisignored. The command blocksas soon asit findsanincompatible
lock.

* If thesession-wideisolation level is 3, the readpast option is silently
ignored. The command executes at level 3. The command blocks on any
rows or pages with incompatible locks.

« If thetransactionisolation level for asessionisO, adelete command using
readpast does not issue warning messages. For datapages-locked tables,
delete with readpast modifiesall rowson all pagesthat are not locked with
incompatible locks. For datarows-locked tables, it affects all rowsthat are
not locked with incompatible locks.
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»  If thedelete command appliesto arow with two or more text columns, and
any text column has an incompatible lock on it, readpast locking skipsthe
row.

Using index, prefetch, or Iru | mru

»  Theindex, prefetch, and Iru | mru options override the choices made by the
Adaptive Server optimizer. Use these options with caution, and always
check the performance impact with set statistics io on. For more
information about using these options, see the Performance and Tuning
Guide.

ANSI SQL — Compliance level: Entry-level compliant.

The use of more than one table in the from clause and qualification of table
name with database name are Transact-SQL extensions.

readpast is a Transact-SQL extension.

delete permission defaults to the table or view owner, who can transfer it to
other users.

If set ansi_permissions is on, you must have select permission on all columns
appearing in the where clause, in addition to the regular permissions required
for delete statements. By default, ansi_permissions is off.

Commands create trigger, drop table, drop trigger, truncate table, where
clause
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delete statistics

Description

Syntax

Parameters

Examples

Usage

Removes statistics from the sysstatistics system table.

delete [shared] statistics table_name [(column_name
[, column_name]...)]
shared
removes simulated statistics information from sysstatistics in the master
database.

table_name
removes statistics for al columnsin the table.

column_name
removes statistics for the specified column.

Example 1 Deletethedensities, selectivities, and histogramsfor al columnsin
the titles table:

delete statistics titles

Example 2 Deletes densities, selectivities, and histograms for the pub_id
column in the titles table:

delete statistics titles(pub_id)

Example 3 Deletesdensities, selectivities, and histogramsfor pub_id, pubdate,
without affecting statistics on the single-column pub_id or the single-column
pubdate:

delete statistics titles(pub id, pubdate)

* delete statistics removes statistics for the specified columns or table from
the sysstatistics table. It does not affect statistics in the systabstats table.

e When you issue the drop table command, the corresponding rowsin
sysstatistics are dropped. When you use the drop index command, the rows
in sysstatistics are not deleted. This allowsthe query optimizer to continue
to use index statistics without incurring the overhead of maintaining the
index on the table.

Warning! Densities, selectivities, and histograms are essential to good
query optimization. The delete statistics command is provided asatool to
remove statistics not used by the optimizer. If you inadvertently delete
statistics needed for query optimization, run update statistics on the table,
index, or column.
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e Loading simulated statistics with the optdiag utility command addsasmall
number of rows to master..sysstatistics table. If the simulated statistics are
no longer in use, the information in master..sysstatistics can be dropped
with the delete shared statistics command.

ANSI SQL — Compliance level: Transact-SQL extension.
Only the table owner or a System Administrator can use delete statistics.
Commands create index, update

Utilities optdiag
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disk init
Description

Syntax

Parameters

Makes a physical device or file usable by Adaptive Server.
disk init

name = "device_name" ,
physname = "physicalname" ,
[vdevno = virtual_device_number ,]
size = number_of_blocks
[, vstart = virtual_address

, cntrltype = controller_number ]
[, contiguous]
[, dsync ={true | false } ]

name

is the name of the database device or file. The name must conform to the
rules for identifiers and must be enclosed in single or double quotes. This
nameisused in the create database and alter database commands.

physname

isthe full specification of the database device. This name must be enclosed
in single or double quotes.

vdevno

isthe virtual device number, which must be unique among the database
devices associated with Adaptive Server. The device number O isreserved
for the master device. Valid device numbers are between 1 and 255, but the
highest number must be one less than the number of database devices for
which your Adaptive Server is configured. For example, for an Adaptive
Server with the default configuration of 10 devices, the available device
numbers are 1 — 9. To see the maximum number of devices available on
Adaptive Server, run sp_configure, and check the number of devices value.

To determine the virtual device number, look at the device_number column
of the sp_helpdevice report, and use the next unused integer.

size

is the amount of space to allocate to the database extension. size can bein
thefollowing unit specifiers: 'k’ or ‘K’ (kilobytes), ‘m’ or ‘M’ (megabytes),
and ‘g’ or ‘G’ (gigabytes). Sybase recommends that you alwaysinclude a
unit specifier. Quotes are optional if you do not include a unit specifier.
However, you must use quotes if you include a unit specifier.
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vstart
isthe starting virtual address, or the offset, for Adaptive Server to begin
using the database device. vstart accepts the following optional unit
specifiers: ‘k’ or ‘K’ (kilobytes), ‘m’ or ‘M’ (megabytes), and ‘g’ or ‘G’
(gigabytes). The size of the offset depends on how you enter the value for
vstart.

* If you do not specify aunit size, vstart uses 2K pages for its starting
address. For example, if you specify vstart = 13, Adaptive Server
uses 13 * 2K pages as the offset for the starting address.

e If you specify a unit value, vstart uses this as the starting address. For
example, if you specify vstart = "13Mn, Adaptive Server setsthe
starting address offset at 13 megabytes.

The default value (and usually the preferred value) of vstart is 0. If the
specified device does not have the sum of vstart + size blocks available, the
disk init command fails. If you are running the Logical Volume Manager on
an Al X operating system. vstart should be 2. Specify vstart only if instructed
to do so by Sybase Technical Support.

cntritype
specifies the disk controller. Its default valueis 0. Reset cntritype only if
instructed to do so by Sybase Technical Support.

dsync
UNIX platforms only — specifies whether writes to the database device take
place directly to the storage media, or are buffered when using UNIX
operating system files. This option is meaningful only when you are
initializing a UNIX operating system file; it has no effect when initializing
devices on araw partition. By default, all UNIX operating system files are
initialized with dsync set to true.

Example 1 Initializes 5SMB of adisk on aUNIX system:

disk init

name = "user disk",
physname = "/dev/rxyla",
vdevno = 2, size = 5120

Example 2 Initializes 10MB of adisk on aUNIX operating system file.
Adaptive Server opens the device file with the dsync setting, and writesto the
file are guaranteed to take place directly on the storage media:

disk init

name = "user_ file",
physname = "/usr/u/sybase/data/userfilel.dat",
vdevno = 2, size = 5120, dsync = true

Adaptive Server Enterprise



CHAPTER 1 Commands

Usage e Themaster deviceisinitialized by the installation program; you need not
initialize this device with disk init.

e To successfully complete disk initialization, the “ sybase” user must have
the appropriate operating system permissions on the device that is being
initialized.

e You can specify the size as afloat, but the size isrounded down to the
nearest multiple of 2K.

e If youdo not use a unit specifier for size:
e disk init usesthe virtual page size of 2K.

e Thesize argument for create database and alter database isin terms
of megabytes of disk space. Thisvalueis converted to the number of
logical pages the master device was built with

e Theminimum size of adisk piece that you can initialize using disk init is
the larger of:

e One megabyte
e Oneadlocation unit of the server’slogical page size

e Usedisk init for each new database device. Each time disk init is issued, a
row is added to master..sysdevices. A new database device does not
automatically become part of the pool of default database storage. Assign
default status to a database device with sp_diskdefault.

e Back up the master database with the dump database or dump transaction
command after each use of disk init. This makes recovery easier and safer
in case master isdamaged. If you add adevice with disk init and fail to back
up master, you may be ableto recover the changes by using disk reinit, then
stopping and restarting Adaptive Server.

e Assign user databases to database devices with the name clause of the
create database or alter database command.
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The preferred method for placing a database's transaction log (the system
table syslogs) on adifferent device than the one on which the rest of the
database is stored, isto use the log on extension to create database.
Alternatively, you can name at least two devices when you create the
database, then execute sp_logdevice. You can also use alter database to
extend the database onto a second device, then run sp_logdevice. The log
on extension immediately moves the entire log to a separate device. The
sp_logdevice method retains part of the systemlog on the original database
device until transaction activity causes the migration to become compl ete.

For areport on all Adaptive Server devices on your system (both database
and dump devices), execute sp_helpdevice.

Remove a database device with sp_dropdevice. You must first drop all
existing databases on that device.

If disk unit failed because the size valueistoo large for the database device,
use adifferent virtual device number or restart Adaptive Server before
executing disk unit again.

Using dsync

Note Do not set dsync to false for any device that storescritical data. The only
exception is tempdb, which can safely be stored on devices for which dsync is
set to false.

210

When dsync is on, writes to the database device are guaranteed to take
place on the physical storage media, and Adaptive Server can recover data
on the device in the event of a system failure.

When dsync is off, writes to the database device may be buffered by the
UNIX file system. The UNIX file system may mark an update as being
completed, even though the physical media has not yet been modified. In
the event of a system failure, there is no guarantee that data updates have
ever taken place on the physical media, and Adaptive Server may be
unable to recover the database.

dsync isalways on for the master devicefile.

The dsync value should be turned off only when databases on the device
need not be recovered after a system failure. For example, you may
consider turning dsync off for a device that stores only the tempdb
database.
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e Adaptive Server ignores the dsync setting for devices stored on raw
partitions—writes to those device are guaranteed to take place on the
physical storage media, regardless of the dsync setting.

e Thedsync setting is not used on the Windows NT platform.

»  disk reinit ensures that master..sysdevices is correct if the master database
has been damaged or if devices have been added since the last dump of

master.
Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions disk init permission defaults to System Administrators and is not transferable.

You must be using the master database to use disk init.

See also Commands alter database, create database, disk refit, disk reinit, dump
database, dump transaction, load database, load transaction

System procedures sp_diskdefault, sp_dropdevice, sp_helpdevice,
sp_logdevice
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Creates asoftware mirror that immediately takes over when the primary device
fals.
disk mirror

name = "device_name",

mirror = "physicalname”
[, writes = { serial | noserial }]

name
isthe name of the database device that you want to mirror. Thisis recorded
in the name column of the sysdevices table. The name must be enclosed in
single or double quotes.

mirror
isthe full path name of the database mirror device that is to be your
secondary device. It must be enclosed in single or double quotes. If the
secondary deviceis afile, physicalname should be a path specification that
clearly identifies the file, which Adaptive Server creates. The value of
physicalname cannot be an existing file.

writes
allows you to choose whether to enforce serial writesto the devices. In the
default case (serial), the write to the primary database device is guaranteed
to finish before the write to the secondary device begins. If the primary and
secondary devices are on different physical devices, serial writes can ensure
that at least one of the disks will be unaffected in the event of a power
failure.

disk mirror
name = "user disk",
mirror = "/server/data/mirror.dat"

Creates a software mirror for the database device user_disk on thefile
mirror.dat.

» Disk mirroring creates a software mirror of a user database device, the
master database device, or a database device used for user database
transaction logs. If a database devicefails, its mirror immediately takes
over.

Disk mirroring does not interfere with ongoing activities in the database.
You can mirror or unmirror database devices without shutting down
Adaptive Server.
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Back up the master database with the dump database command after each
use of disk mirror. This makes recovery easier and safer in case master is
damaged.

When aread or writeto amirrored deviceisunsuccessful, Adaptive Server
unmirrors the bad device and prints error messages. Adaptive Server
continuesto run, unmirrored. The System Administrator must use the disk
remirror command to restart mirroring.

You can mirror the master device, devicesthat store data, and devicesthat
store transaction logs. However, you cannot mirror dump devices.

Devices are mirrored; databases are not.

A device and its mirror constitute one logical device. Adaptive Server
stores the physical name of the mirror device in the mirrorname column of
the sysdevices table. It does not require a separate entry in sysdevices and
should not be initialized with disk init.

To retain use of asynchronous 1/0, always mirror devicesthat are capable
of asynchronous /O to other devices capabl e of asynchronous|/O. Inmost
cases, this means mirroring raw devices to raw devices and operating
system files to operating system files.

If the operating system cannot perform asynchronous I/0 on files,
mirroring araw device to aregular file produces an error message.
Mirroring aregular file to araw device works, but does not use
asynchronous I/0.

Mirror all default database devices so that you are still protected if acreate
database or alter database command affects a database device in the
default list.

For greater protection, mirror the database device used for transaction
logs.

Always put user database transaction logs on a separate database device.
To put adatabase’s transaction log (that is, the system table syslogs) on a
device other than the one on which the rest of the database is stored, name
the database device and the log device when you create the database.
Alternatively, use alter database to extend the database onto a second
device, then run sp_logdevice.
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e If you mirror the database device for the master database, you can use the
-r option and the name of the mirror for UNIX, when you restart Adaptive
Server with the dataserver utility program. Add this to the
RUN_servernamefilefor that server so that the startserver utility program
knowsabout it. For example, to start amaster device named master.dat and
its mirror, mirror.dat enter:

dataserver -dmaster.dat -rmirror.dat
For more information, see dataserver and startserver in the Utility Guide.

* If you mirror a database device that has unallocated space (room for
additional create database and alter database statementsto allocate part of
the device), disk mirror begins mirroring these allocations when they are
made, not when the disk mirror command is i ssued.

»  For areport on all Adaptive Server deviceson your system (user database
devices and their mirrors, as well as dump devices), execute
sp_helpdevice.

ANSI SQL — Compliance level: Transact-SQL extension.

disk mirror permission defaults to the System Administrator and is not
transferable. You must be using the master database to use disk mirror.

Commands alter database, create database, disk init, disk refit, disk reinit, disk
remirror, disk unmirror, dump database, dump transaction, load database, load
transaction

System procedures sp_diskdefault, sp_helpdevice, sp_logdevice

Utilities dataserver, startserver
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See also

Rebuildsthe master database’ ssysusages and sysdatabases system tablesfrom
information contained in sysdevices.

disk refit
disk refit

*  Adaptive Server automatically shuts down after disk refit rebuilds the
system tables.

»  Usedisk refit after disk reinit as part of the procedure to restore the master
database.

Note You must start Adaptive Server with trace flag 3608 before you run disk
refit. However, make sure you read the information in the Troubleshooting and
Error Messages Guide before you start Adaptive Server with any trace flag.

ANSI SQL — Compliance level: Transact-SQL extension.

disk refit permission defaults to System Administrators and is not transferable.
You must be in the master database to use disk refit.

Documents For more information, see the System Administration Guide.
Commands disk init, disk reinit

System procedures sp_addumpdevice, sp_helpdevice
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disk reinit

Description

Syntax

Parameters
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Rebuilds the master database’s sysdevices system table. Use disk reinit as part
of the procedure to restore the master database.
disk reinit
name = "device_name",
physname = "physicalname" ,
[vdevno = virtual_device_number ,]
size = number_of_blocks
[, vstart = virtual_address
, cntrltype = controller_number]
[, dsync ={ true | false }]
name
is the name of the database device. It must conform to the rules for
identifiers, and it must be enclosed in single or double quotes. Thisnameis
used in the create database and alter database commands.

physname
is the name of the database device. The physical name must be enclosed in
single or double quotes.

vdevno
isthe virtual device number. It must be unique among devices used by
Adaptive Server. The device number O is reserved for the master database
device. Legal numbersare between 1 and 255, but cannot be greater than the
number of database devices for which your system is configured. The
default is 50 devices.

Size
isthe amount of space to allocate to the database extension. size can bein
thefollowing unit specifiers: 'k’ or ‘K’ (kilobytes), ‘m’ or ‘M’ (megabytes),
and ‘g’ or ‘G’ (gigabytes). Sybase recommends that you always include a
unit specifier. Quotes are optional if you do not include a unit specifier.
However, you must use quotesif you include a unit specifier.
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Examples

vstart

isthe starting virtual address, or the offset, for Adaptive Server to begin
using the database device. vstart accepts the following optional unit
specifiers: ‘k’ or ‘K’ (kilobytes), ‘m’ or ‘M’ (megabytes), and ‘g’ or ‘G’
(gigabytes). The size of the offset depends on how you enter the value for
vstart.

e If you do not specify aunit size, vstart uses 2K pages for its starting
address. For example, if you specify vstart = 13, Adaptive Server
uses 13 * 2K pages as the offset for the starting address.

e If you specify aunit value, vstart uses this as the starting address. For
example, if you specify vstart = "13Mn, Adaptive Server setsthe
starting address offset at 13 megabytes.

The default value (and usually the preferred value) of vstart is 0. If the
specified device does not have the sum of vstart + size blocks available, the
disk reinit command fails.

Note If you are running the Logical Volume Manager on an AlX operating
system, vstart should be 2.

Specify vstart only if instructed to do so by Sybase Technical Support.

cntritype

specifiesthe disk controller. Its default valueis 0. Reset it only if instructed
to do so by Sybase Technical Support.

dsync

UNIX platforms only — specifies whether writes to the database device take
place directly to the storage media, or are buffered when using UNIX
operating system files. This option is meaningful only when you are
initializing a UNIX operating system file; it has no effect when initializing
devices on araw partition. By default, all UNIX operating system files are
initialized with dsync set to true.

Initializes 10MB of adisk on a UNIX operating system file. Adaptive Server
opensthedevicefilewith thedsync setting, and writesto thefile are guaranteed
to take place directly on the storage media:

disk reinit

name = "user file",
physname = "/usr/u/sybase/data/userfilel.dat",
vdevno = 2, size = 5120, dsync = true
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Usage
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e disk reinit ensures that master..sysdevices is correct if the master database
has been damaged or if devices have been added since the last dump of
master.

» disk reinit is sSimilar to disk init, but does not initialize the database device.

*  You can specify the size as afloat, but the size is rounded down to the
nearest multiple of 2K.

e If you do not use a unit specifier for size, disk reinit uses the virtual page
size of 2K.

e For completeinformation on restoring the master database, seethe System
Administration Guide.

Using dsync

Note Do hot set dsync to false for any devicethat storescritica data. The only
exception is tempdb, which can safely be stored on devices for which dsync is
set to false.

*  Whendsync ison, writes to the database device are guaranteed to take
place on the physical storage media, and Adaptive Server can recover data
on the device in the event of a system failure.

*  Whendsync is off, writes to the database device may be buffered by the
UNIX file system. The UNIX file system may mark an update as being
completed, even though the physical media has not yet been modified. In
the event of a system failure, there is no guarantee that data updates have
ever taken place on the physical media, and Adaptive Server may be
unable to recover the database.

» dsync isalways on for the master devicefile.

»  Thedsync value should be turned off only when databases on the device
need not be recovered after a system failure. For example, you may
consider turning dsync off for a device that stores only the tempdb
database.

» Adaptive Server ignores the dsync setting for devices stored on raw
partitions—writes to those device are guaranteed to take place on the
physical storage media, regardless of the dsync setting.

»  Thedsync setting is not used on the Windows NT platform.

»  disk reinit ensures that master..sysdevices is correct if the master database
has been damaged or if devices have been added since the last dump of
master.
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Standards ANSI SQL — Compliance level: Transact-SQL extension.

Permissions disk reinit permission defaultsto System Administrators and is not transferable.
You must be in the master database to use disk reinit.

See also Commands alter database, create database, dbcc, disk init, disk refit

System procedures sp_addumpdevice, sp_helpdevice
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disk remirror

Description

Syntax

Parameters

Examples

Usage
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Restarts disk mirroring after it is stopped by failure of a mirrored device or
temporarily disabled by the disk unmirror command.

disk remirror
name = "device_name"

name
is the name of the database device that you want to remirror. The nameis
recorded in the name column of the sysdevices table, and must be enclosed
in single or double quotes.

Resumes software mirroring on the database device user_disk:

disk remirror
name = "user_ disk"

» Disk mirroring creates a software mirror of a user database device, the
master database device, or a database device used for user database
transaction logs. If a database devicefails, its mirror immediately takes
over.

Use the disk remirror command to reestablish mirroring after it has been
temporarily stopped by failure of amirrored device or temporarily
disabled with the mode = retain option of the disk unmirror command. The
disk remirror command copies data on the retained disk to the mirror.

» Itisimportant to back up the master database with the dump database
command after each use of disk remirror. This makes recovery easier and
safer in case master is damaged.

»  If mirroring was permanently disabled with the mode = remove option, you
must remove the operating system file that contains the mirror before
using disk remirror.

» Database devices, not databases, are mirrored.

*  You can mirror, remirror, or unmirror database devices without shutting
down Adaptive Server. Disk mirroring does not interfere with ongoing
activities in the database.

*  Whenaread or writeto amirrored deviceisunsuccessful, Adaptive Server
unmirrors the bad device and prints error messages. Adaptive Server
continues to run, unmirrored. The System Administrator must use disk
remirror to restart mirroring.
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Standards

Permissions

See also
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In addition to mirroring user database devices, always put user database
transaction logs on a separate database device. The database device used
for transaction logs can also be mirrored for even greater protection. To put
adatabase’ stransactionlog (that is, the system table syslogs) on adifferent
device than the one on which the rest of the database is stored, name the
database device and the log device when you create the database.
Alternatively, alter database to a second device, then run sp_logdevice.

If you mirror the database device for the master database, you can use the
-r option and the name of the mirror for UNIX, when you restart Adaptive
Server with the dataserver utility program. Add this option to the
RUN_servernamefilefor that server so that the startserver utility program
knows about it. For example, the following command starts a master
device named master.dat and its mirror, mirror.dat:

dataserver -dmaster.dat -rmirror.dat
For more information, see dataserver and startserver in the Utility Guide.

For areport on all Adaptive Server devices on your system (user database
devices and their mirrors, as well as dump devices), execute
sp_helpdevice.

ANSI SQL — Compliance level: Transact-SQL extension.

disk remirror permission defaults to the System Administrator and is not
transferable. You must be using the master database to use disk remirror.

Commands alter database, create database, disk init, disk mirror, disk refit,
disk reinit, disk unmirror, dump database, dump transaction, load database, load
transaction

System procedures sp_diskdefault, sp_helpdevice, sp_logdevice

Utilities dataserver, startserver
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disk resize

Description Dynamically increases the size of the device used by Adaptive Server.

Syntax disk resize

name = “device_name”,
size = additional_space

Parameters name

The name of the device whose size you are increasing.

additional_space

The additional space you are adding to the device.

Examples To increase the size of testdev by 4MB, enter:

Usage .

222

disk resize
name = "test_dev",
size = "4M"

The disk resize command allows you to dynamically increase the size of
your disks.

After you resize adevice, dump the master device, which maintainsthe
size of the device in the sysdevices table. If you attempt arecovery from
an old dump of the master device, theinformation storedin sysdevices will
not be current.

Any propertiesthat are set on the device continue to be set after you
increaseits size.

During the physical initialization of the disk, if any error occurs due to
insufficient disk space, disk resize extends the database device to the point
before the error occurs.

For example, on aserver that uses 4K logical pages, if you try to increase
the size of the device by 40MB, but only 39.5MB is available, then the
deviceis extended only by 39.5MB. From the extended size (39.5MB),
only 39MB isused by Adaptive Server. Thelast 0.5MB isallocated but not
used, as 4K servers configure devicesin one MB minimums.

To utilize the last 0.5MB, make sure that at |east another 1.5MB is
available for the device, then re-run disk resize, specifying 1.5MB asthe
incremental size.

You cannot decrease the size of a device with disk resize.

device_name must have avalid identifier. The deviceisinitialized using
the disk init command and, it must refer to avalid Adaptive Server device,
not a dump or load device.
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«  Usethefollowing unit specifiersto indicate the size of the device: “k” or
“K” to indicate kilobytes, “m” or “M” to indicate megabytes and “g” or
“G” to indicate gigabytes. Although it is optional, Sybase recommends
that you always include the unit specifier with the disk resize command to
avoid confusion in the actual number of pages allocated.

You must enclose the unit specifier in single or double quotes. If you do
not use a unit specifier, the size defaults to the number of disk pages.

e Permanently disable mirroring while the resize operation isin progress.
You can reestablish mirroring when the resize operation is compl eted.

Standards ANSI SQL —compliance level: Transact-SQL extension
Permissions Only auser with the sarole can execute the disk resize command.
See also Commands create database, disk init, drop database, load database

System procedures sp_addsegment, sp_dropsegment, sp_helpdb,
sp_helpsegment, sp_logdevice, sp_renamedb, sp_spaceused
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disk unmirror

Description

Syntax

Parameters

Examples
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Suspends disk mirroring initiated with the disk mirror command to allow
hardware maintenance or the changing of a hardware device.

disk unmirror
name = "device_name"
[ ,side = { "primary" | secondary }]
[ ,mode = { retain | remove }]
name
isthe name of the database devicethat you want to unmirror. The name must
be enclosed in single or double quotes.

side
specifies whether to disable the primary device or the secondary device (the
mirror). By default, the secondary device is unmirrored.

mode
determines whether the unmirroring istemporary (retain) or permanent
(remove). By default, unmirroring is temporary.

Specify retain when you plan to remirror the database device later in the
same configuration. This option mimics what happens when the primary
devicefails:

* |/Oisdirected only at the device not being unmirrored.

e Thestatus column of sysdevices indicatesthat mirroring is deactivated.
remove eliminates al sysdevices references to amirror device.

e The status column indicates that the mirroring feature isignored.

e The phyname column is replaced by the name of the secondary device
in the mirrorname column if the primary deviceis the one being
deactivated.

e Themirrorname column is set to NULL.
Example 1 Suspends software mirroring for the database device user_disk:

disk unmirror
name = "user disk"

Example 2 Suspends software mirroring for the database device user_disk on
the secondary side:

disk unmirror name = "user disk", side = secondary

Example 3 Suspends software mirroring for the database device user_disk and
removes all device references to the mirror device:
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Usage
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disk unmirror name = "user disk", mode = remove

Disk mirroring creates a software mirror of a user database device, the
master database device, or a database device used for user database
transaction logs. If a database device fails, its mirror immediately takes
over.

disk unmirror disables either the original database device or the mirror,
either permanently or temporarily, so that the deviceisno longer available
to Adaptive Server for reads or writes. It does not remove the associated
file from the operating system.

Disk unmirroring alters the sysdevices table in the master database. It is
important to back up the master database with the dump database
command after each use of disk unmirror. This makes recovery easier and
safer in case master is damaged.

You can unmirror a database device whileit isin use.

You cannot unmirror any of a database’s devices while a dump database,
load database, Or load transaction isin progress. Adaptive Server displays
amessage asking whether to abort the dump or load or to defer the disk
unmirror until after the dump or load compl etes.

You cannot unmirror adatabase’slog device while adump transaction isin
progress. Adaptive Server displays a message asking whether to abort the
dump or defer the disk unmirror until after the dump completes.

Note dump transaction with truncate_only and dump transaction with no_log
are not affected when alog device is unmirrored.

You should mirror all the default database devices so that you are still
protected if a create or alter database command affects a database device
in the default list.

When aread or writeto amirrored deviceisunsuccessful, Adaptive Server
automatically unmirrors the bad device and prints error messages.
Adaptive Server continues to run, unmirrored. A System Administrator
must restart mirroring with the disk remirror command.

For areport on all Adaptive Server devices on your system (user database
devices and their mirrors, as well as dump devices), execute
sp_helpdevice.
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e Usedisk remirror to reestablish mirroring after it is temporarily stopped
with the mode = retain option of the disk unmirror command. If mirroringis
permanently disabled with the mode = remove option, you must remove
the operating system file that contains the mirror before using disk

remirror.
Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions disk unmirror permission defaults to the System Administrator, and is not

transferable. You must be using the master database to use disk unmirror.

See also Commands alter database, create database, disk init, disk mirror, disk refit,
disk reinit, disk remirror, dump database, dump transaction, load database, load
transaction

System procedures sp_diskdefault, sp_helpdevice, sp_logdevice

Utilities dataserver, startserver
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drop database

Description
Syntax

Parameters

Examples

Usage

Standards

Permissions

See also

Removes one or more databases from Adaptive Server.
drop database database_name [, database_name] ...

database_name
isthe name of adatabase to remove. Usesp_helpdb to get alist of databases.

Removes the publishing database and all its contents:;
drop database publishing

« Removing a database del etes the database and all its objects, freesits
storage alocation, and erases its entries from the sysdatabases and
sysusages System tables in the master database.

e drop database clears the suspect page entries pertaining to the dropped
database from master..sysattributes.

Restrictions

e You must be using the master database to drop a database.

¢ You cannot drop a database that isin use (open for reading or writing by
any user).

* You cannot use drop database to remove a database that isreferenced by a
tablein another database. Execute the following query to determine which
tables and external databases have foreign key constraints on primary key
tables in the current database:

select object name (tableid), frgndbname
from sysreferences
where frgndbname is not null

Use alter table to drop these cross-database constraints, then reissue the
drop database command.

e You cannot usedrop database to remove adamaged database. Usethedbcc
dbrepair command:

dbcc dbrepair (database name, dropdb)

*  You cannot drop the sybsecurity database if auditing is enabled. When
auditing isdisabled, only the System Security Officer can drop sybsecurity.

ANSI SQL — Compliance level: Transact-SQL extension.

Only the Database Owner can execute drop database, except for the sybsecurity
database, which can be dropped only by the System Security Officer.

Commands alter database, create database, dbcc, use
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Procedures sp_changedbowner, sp_helpdb, sp_renamedb, sp_spaceused
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drop default

Description

Syntax

Parameters

Examples

Usage

Standards

Permissions

See also

Removes a user-defined default.

drop default [owner.]default_name
[, [owner.]default_name] ...

default_name
isthe name of an existing default. Execute sp_help to get alist of existing
defaults. Specify the owner’s name to drop a default of the same name
owned by a different user in the current database. The default value for
owner isthe current user.

Removes the user-defined default datedefault from the database:
drop default datedefault

e You cannot drop adefault that is currently bound to acolumn or to a
user-defined datatype. Use sp_unbindefault to unbind the default before
you drop it.

e You can bind a new default to a column or user-defined datatype without
unbinding its current default. The new default overrides the old one.

e When you drop adefault for aNULL column, NULL becomesthe
column’s default value. When you drop a default for aNOT NULL
column, an error message appears if users do not explicitly enter avalue
for that column when inserting data.

ANSI SQL — Compliance level: Transact-SQL extension.

drop default permission defaults to the owner of the default and is not
transferable.

Commands create default

System procedures sp_help, sp_helptext, sp_unbindefault
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drop function (SQLJ)

Description Removes a SQL J function.
Syntax drop funcftion] [owner.]function_name
[, [owner.Jfunction_name] ...
Parameters [owner.]function_name
isthe SQL name of a SQLJ function.
Examples Removes the SQLJ function square_root:

drop function square root

Usage drop function removes only user-created functions from the current database. 1t
does not remove system functions.

Permissions Only the Database Owner or user with the sa role can execute drop function.

See also Documents See Java in Adaptive Server Enterprise for more information
about SQL J functions.

Commands create function (SQLJ)
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drop index

Description

Syntax

Parameters

Examples

Usage

Standards
Permissions

See also

Removes an index from atable in the current database.

drop index table_name.index_name
[, table_name.index_name] ...

table_name
isthetable in which the indexed column islocated. The table must bein the
current database.

index_name
isthe index to drop. In Transact-SQL, index names need not be uniquein a
database, though they must be unique within atable.

Removes au_id_ind from the authors table:
drop index authors.au id ind

e Oncethedrop index command isissued, you regain all the space that was
previously occupied by theindex. This space can be used for any database
objects.

e You cannot use drop index on system tables.

e drop index cannot removeindexesthat support unique constraints. To drop
such indexes, drop the constraints through alter table or drop the table. See
create table for more information about unique constraint indexes.

*  You cannot drop indexes that are currently used by any open cursor. For
information about which cursors are open and what indexes they use, use
sp_cursorinfo.

e To get information about what indexes exist on atable, use the following,
where objname is the name of thetable;

sp_helpindex objname
ANSI SQL — Compliance level: Transact-SQL extension.
drop index permission defaults to the index owner and is not transferable.
Commands create index

System procedures sp_cursorinfo, sp_helpindex, sp_spaceused
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drop procedure

Description Removes a procedure.

Syntax drop proc[edure] [owner.]procedure_name
[, [owner.]procedure_name] ...

Parameters procedure_name
is the name of the Transact-SQL or SQLJ procedure to drop. Specify the
owner’s name to drop a procedure of the same name owned by a different
user in the current database. The default value for owner isthe current user.

Examples Example 1 Deletes the stored procedure showind:
drop procedure showind
Example 2 Unregisters the extended stored procedure xp_echo:
drop procedure xp_echo

Usage »  drop procedure drops user-defined stored procedures, system procedures,
and extended stored procedures (ESPs).

» Adaptive Server checksthe existence of aprocedure each time auser or a
program executes that procedure.

» A procedure group (morethan one procedure with the same name but with
different number suffixes) can be dropped with a single drop procedure
statement. For example, if the procedures used with the application named
orders were named orderproc;1, orderproc;2, and so on, the following
statement drops the entire group:

drop proc orderproc

Once procedures have been grouped, individual procedures within the
group cannot be dropped. For example, the following statement is not
allowed:

drop procedure orderproc;?2
You cannot drop extended stored procedures as a procedure group.
»  sp_helptext displaysthe procedure’ stext, which is stored in syscomments.
*  sp_helpextendedproc displays ESPs and their corresponding DLLs.

»  Dropping an ESP unregisters the procedure by removing it from the
system tables. It has no effect on the underlying DLL.

»  drop procedure drops only user-created procedures from your current
database.
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Standards ANSI SQL — Compliance level: Transact-SQL extension.

Permissions drop procedure permission defaults to the procedure owner and is not
transferable.

See also Commands create procedure, create procedure (SQLJ)

System procedures sp_depends, sp_dropextendedproc,
sp_helpextendedproc, sp_helptext, sp_rename
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drop role

Description

Syntax

Parameters

Examples

Usage

Standards

Permissions

See also
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Drops a user-defined role.
drop role role_name [with override]

role_name
is the name of the role you want to drop.

with override
overridesany restrictions on dropping arole. When you use the with override
option, you can drop any role without having to check whether the role
permissions have been dropped in each database.

Example 1 Dropsthe named role only if all permissionsin all databases have
been revoked. The System Administrator or object owner must revoke
permissions granted in each database before dropping arole, or the command
fals:

drop role doctor role

Example 2 Dropsthenamed role and removes permission information and any
other reference to the role from all databases:

drop role doctor role with override

* You need not drop memberships before dropping arole. Dropping arole
automatically removes any user’s membership in that role, regardless of
whether you use the with override option.

e Usedrop role from the master database.

Restrictions
*  You cannot use drop role to drop system roles.

ANSI SQL — Compliance level: Transact-SQL extension.
You must be a System Security Officer to use drop role.

drop role permission is not included in the grant all command.
Commands alter role, create role, grant, revoke, set

System procedures sp_activeroles, sp_displaylogin, sp_displayroles,
sp_helprotect, sp_modifylogin
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drop rule

Description

Syntax
Parameters
Examples

Usage

Standards
Permissions

See also

Removes a user-defined rule.

drop rule [owner.]Jrule_name [, [owner.Jrule_name] ...

rule_name
is the name of the rule to drop. Specify the owner’s name to drop arule of
the same name owned by adifferent user in the current database. The default
value for owner isthe current user.

Removes the rule pubid_rule from the current database:
drop rule pubid rule

« Beforedropping arule, you must unbind it using the system procedure
sp_unbindrule. If therule has not been unbound, an error message appears,
and the drop rule command fails.

e You can bind a new rule to a column or user-defined datatype without
unbinding its current rule. The new rule overrides the old one.

e After you drop arule, Adaptive Server enters new data into the columns
that were previously governed by the rule without constraints. Existing
datais not affected in any way.

ANSI SQL — Compliance level: Transact-SQL extension.
drop rule permission defaults to the rule owner and is not transferable.
Commands create rule

System procedures sp_bindrule, sp_help, sp_helptext, sp_unbindrule
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drop table

Description

Syntax

Parameters

Examples

Usage
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Removes a table definition and al of its data, indexes, triggers, and
permissions from the database.

drop table [[database.]owner.]table_name

[, [[database.]lowner.]table_name] ...

table_name

isthe name of the table to drop. Specify the database name if the tableisin
another database, and specify the owner’s name if more than one table of
that name exists in the database. The default value for owner isthe current
user, and the default value for database is the current database.

Removesthetableroysched and its data and indexes from the current database:

drop table roysched

When you use drop table, any rules or defaults on the table lose their
binding, and any triggers associated with it are automatically dropped. If
you re-create a table, you must rebind the appropriate rules and defaults
and re-create any triggers.

The system tables affected when atable is dropped are sysobjects,
syscolumns, sysindexes, sysprotects, and syscomments.

If Component Integration Servicesis enabled, and if the table being
dropped was created with create existing table, the table is not dropped
fromtheremote server. Instead, Adaptive Server removesreferencestothe
table from the system tables.

Restrictions

You cannot use the drop table command on system tables.

You can drop atable in any database, aslong asyou are the table owner.
For example, use either of the following to drop atable called newtable in
the database otherdb:

drop table otherdb..newtable
drop table otherdb.yourname.newtable

If you delete all therowsin atable or use the truncate table command, the
table still exists until you drop it.

Dropping tables with cross-database referential integrity constraints

When you create a cross-database constraint, Adaptive Server stores the
following information in the sysreferences system table of each database:
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Table 1-22: Information stored about referential integrity constraints

Information stored in
sysreferences

Columns with information about Columns with information about
referenced table referencing table

Key column IDs

refkeyl through refkey16 fokey1 through fokey16

TableID

reftabid tableid

Database name

pmrydbname frgndbname

Standards
Permissions

See also

*  Becausethereferencing table depends on information from the referenced
table, Adaptive Server does not allow you to:

*  Drop the referenced table,
*  Drop the external database that containsit, or
¢ Rename either database with sp_renamedb.

Use sp_helpconstraint to determine which tables reference the table you
want to drop. Use alter table to drop the constraints before reissuing the
drop table command.

*  You can drop areferencing table or its database without problems.
Adaptive Server automatically removes the foreign key information from
the referenced database.

« Eachtimeyou add or remove a cross-database constraint or drop atable
that contains a cross-database constraint, dump both of the affected
databases.

Warning! Loading earlier dumps of these databases can cause database
corruption. For more information about |oading databases with
cross-database referential integrity constraints, see the System
Administration Guide.

ANSI SQL — Compliance level: Transact-SQL extension.
drop table permission defaults to the table owner and is not transferable.
Commands alter table, create table, delete, truncate table

System procedures sp_depends, sp_help, sp_spaceused
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Removes a trigger.

drop trigger [owner.]trigger_name
[, [owner.]Jtrigger_name] ...

trigger_name
isthe name of thetrigger to drop. Specify the owner’snameto drop atrigger
of the same name owned by a different user in the current database. The
default value for owner isthe current user.

Removes the trigger trigger1 from the current database:
drop trigger triggerl
» drop trigger drops atrigger in the current database.

*  You do not need to explicitly drop atrigger from atable to create a new
trigger for the same operation (insert, update, or delete). In atable or
column each new trigger for the same operation overwrites the previous
one.

*  Whenatableisdropped, Adaptive Server automatically dropsany triggers
associated with it.

ANSI SQL — Compliance level: Transact-SQL extension.
drop trigger permission defaults to the trigger owner and is not transferable.
Commands create trigger

System procedures sp_depends, sp_help, sp_helptext
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drop view
Description

Syntax
Parameters
Examples

Usage

Standards
Permissions

See also

Removes one or more views from the current database.

drop view [owner.]Jview_name [, [owner.]Jview_name] ...

view_name
isthe name of the view to drop. Specify the owner’s nameto drop aview of
the same name owned by adifferent user in the current database. The default
value for owner isthe current user.

Removes the view new_price from the current database:
drop view new price

*  When you use drop view, the definition of the view and other information
about it, including privileges, is deleted from the system tables sysobjects,
syscolumns, syscomments, sysdepends, sysprocedures, and sysprotects.

* Existence of aview is checked each time the view is referenced, for
example, by another view or by a stored procedure.

ANSI SQL — Compliance level: Transact-SQL extension.
drop view permission defaults to the view owner and is not transferable.
Commands create view

System procedures sp_depends, sp_help, sp_helptext
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Makes abackup copy of the entire database, including the transaction log, in a
form that can be read in with load database. Dumps and loads are performed
through Backup Server.

dump database database_name

to [compress::[compression_level::]]stripe_device
[at backup_server_name]
[density = density_value,
blocksize = number_bytes,
capacity = number_kilobytes,
dumpvolume = volume_name,
file = file_name]

[stripe on [compress::[compression_level::]]stripe_device
[at backup_server_name]
[density = density_value,
blocksize = number_bytes,
capacity = number_kilobytes,
dumpvolume = volume_name,
file = file_name]]

[[stripe on [compress::[compression_level::]]stripe_device
[at backup_server_name]
[density = density_value,
blocksize = number_bytes,
capacity = number_kilobytes,
dumpvolume = volume_name,
file = file_name]]...]

[with {
density = density_value,
blocksize = number_bytes,
capacity = number_kilobytes,
dumpvolume = volume_name,
file = file_name,

[dismount | nodismount],
[nounload | unload],
retaindays = number_days,

[nainit | init],
notify = {client | operator_console}
}

database_name
isthe name of the database from which you are copying data. The database
name can be specified asaliteral, alocal variable, or astored procedure
parameter.
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compress::compression_level
isanumber between 0 and 9, with 0 indicating no compression, and 9
providing the highest level of compression. If you do not specify
compression_level, the default is 1. See Chapter 27, “Backing Up and
Restoring User Databases’ in the System Administration Guide for more
information about the compress option.

Note Thecompress option works only with local archives; you cannot use the
backup_server_name option.

to stripe_device
is the device to which to copy the data. See “ Specifying dump devices’ in
this section for information about what form to use when specifying adump
device.

at backup_server_name
is the name of the Backup Server. Do not specify this parameter when
dumping to the default Backup Server. Specify this parameter only when
dumping over the network to a remote Backup Server. You can specify as
many as 32 remote Backup Servers with this option. When dumping across
the network, specify the network name of aremote Backup Server running
on the machine to which the dump deviceisattached. For platformsthat use
interfaces files, the backup_server_name must appear in the interfacesfile.

density = density_value
overridesthe default density for atape device. Valid densities are 800, 1600,
6250, 6666, 10000, and 38000. Not all valuesare valid for every tape drive;
use the correct density for your tape drive.

blocksize = number_bytes
overrides the default block size for adump device. The block size must be
at least one database page (2048 bytes for most systems) and must be an
exact multiple of the database page size. For optimal performance, specify
the blocksize as a power of 2, for example, 65536, 131072, or 262144.
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capacity = number_kilobytes

is the maximum amount of data that the device can write to a single tape
volume. The capacity must be at | east five database pages and should be less
than the recommended capacity for your device.

A general rulefor calculating capacity isto use 70 percent of the
manufacturer’s maximum capacity for the device, allowing 30 percent for
overhead such asinter-record gaps and tape marks. The maximum capacity
isthe capacity of the device onthedrive, not thedriveitself. Thisruleworks
in most cases, but may not work in all cases due to differencesin overhead
across vendors and across devices.

On UNIX platforms that cannot reliably detect the end-of-tape marker,
indicate how many kilobytes can be dumped to the tape. You must supply a
capacity for dump devices specified as a physical path name. If adump
deviceis specified asalogical device name, the Backup Server usesthesize
parameter stored in the sysdevices system table unless you specify a

capacity.

dumpvolume = volume_name

establishesthe namethat is assigned to the volume. The maximum length of
volume_nameis 6 characters. Backup Server writesthe volume_nameinthe
ANSI tape label when overwriting an existing dump, dumping to a brand
new tape, or dumping to a tape whaose contents are not recognizable. The
load database command checks the label and generates an error message if
the wrong volume is | oaded.

Warning! Label eachtapevolumeasyou createit so that the operator can load
the correct tape.

stripe on stripe_device

isan additional dump device. You can use as many as 32 devices, including
the device named in the to stripe_device clause. The Backup Server splits
the database into approximately equal portions, and sends each portion to a
different device. Dumps are made concurrently on all devices, reducing the
time required to make a dump and requiring fewer volume changes during
the dump. See “ Specifying dump devices’ on page 247 for information
about how to specify adump device.

dismount | nodismount

on platforms that support logical dismount, determines whether tapes
remain mounted. By default, all tapes used for adump are dismounted when
the dump compl etes. Use nodismount to keep tapes available for additional
dumps or loads.
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nounload | unload
determines whether tapes rewind after the dump compl etes. By default,
tapes do not rewind, allowing you to make additional dumps to the same
tape volume. Specify unload for the last dump file to be added to a
multidump volume. This rewinds and unloads the tape when the dump
completes.

retaindays= number_days
on UNIX systems—when dumping to disk, specifiesthe number of daysthat
Backup Server protects you from overwriting the dump. If you try to
overwrite the dump before it expires, Backup Server requests confirmation
before overwriting the unexpired volume.

Note Thisoption is meaningful only when dumping to adisk. It is not
meaningful for tape dumps.

The number_days must be a positive integer or 0, for dumps that you can
overwrite immediately. If you do not specify aretaindays value, Backup
Server uses the tape retention in days value set by sp_configure.

noinit | init
determines whether to append the dump to existing dump filesor reinitialize
(overwrite) the tape volume. By default, Adaptive Server appends dumps
following the last end-of-tape mark, allowing you to dump additional
databases to the same volume. New dumps can be appended only to the last
volume of a multivolume dump. Use init for the first database you dump to
atape to overwrite its contents.

Use init when you want Backup Server to store or update tape device
characteristicsin the tape configuration file. For more information, see the
System Administration Guide.

file = file_name
is the name of the dump file. The name cannot exceed 17 characters and
must conform to operating system conventions for file names. For more
information, see “Dump files” on page 248.
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notify = {client | operator_console}
overrides the default message destination.

On operating systemsthat offer an operator terminal feature, volume change
messages are always sent to the operator terminal on the machine on which
Backup Server isrunning. Use client to route other Backup Server messages
to the terminal session that initiated the dump database.

On operating systems that do not offer an operator terminal feature, such as
UNIX, messages are sent to the client that initiated the dump database. Use
operator_console to route messagesto the terminal on which Backup Server
isrunning.

Examples Example 1 Dumpsthe database pubs2 to atape device. If thetape hasan ANSI
tape label, this command appends this dump to the files already on the tape,
since the init option is not specified:

dump database pubs2
to "/dev/nrmt0O"

Example 2 For UNIX — dumps the pubs2 database, using the
REMOTE_BKP_SERVER Backup Server. The command names three dump
devices, so the Backup Server dumps approximately one-third of the database
to each device. This command appends the dump to existing files on the tapes.
On UNIX systems, the retaindays option specifies that the tapes cannot be
overwritten for 14 days.

dump database pubs2
to "/dev/rmt4" at REMOTE BKP_SERVER
stripe on "/dev/nrmt5" at REMOTE_BKP_SERVER
stripe on "/dev/nrmt0" at REMOTE_BKP_SERVER
with retaindays = 14

Example 3 Theinit optioninitializesthe tape volume, overwriting any existing
files:

dump database pubs2
to "/dev/nrmt0O"
with init

Example 4 Rewinds the dump volumes upon completion of the dump:

dump database pubs2
to "/dev/nrmt0"
with unload
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Example 5 For UNIX — the notify clause sends Backup Server messages
reguesting volume changes to the client which initiated the dump request,
rather than sending them to the default location, the console of the Backup
Server machine;

dump database pubs2
to "/dev/nrmtQ"
with notify = client

Example 6 Createsacompressed dump of the pubs2 databaseinto afile called
dmp090100.dmp using a compression level of 4:

dump database pubs2 to
"compress: :4::/opt/bin/Sybase/dumps/dmp090100.dmp"

Usage e Table 1-23 describes the commands and system procedures used to back
up databases:
Table 1-23: Commands used to back up databases and logs
To do this Use this command
Make routine dumps of the entire database, including the transaction log. dump database
Make routine dumps of the transaction log, then truncate the inactive dump transaction
portion.
Dump the transaction log after failure of a database device. dump transaction with no_truncate

Truncate the log without making a backup, then copy the entire database. dump transaction with truncate_only

dump database

Truncate the log after your usual method fails due to insufficient log space, dump transaction with no_log
then copy the entire database. dump database

Respond to the Backup Server’s volume change messages. sp_volchanged

Restrictions

e |f proxy tablesarein the database they are be part of the database saveset.
The content data of proxy tablesis not included in the save; only the
pointer is saved and restored.

e You cannot dump from an 11.x Adaptive Server to a 10.x Backup Server.

*  You cannot have Sybase dumps and non-Sybase data (for example, UNIX
archives) on the same tape.
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If a database has cross-database referential integrity constraints, the
sysreferences system table stores the name—not the ID number—of the
external database. Adaptive Server cannot guarantee referential integrity
if you use load database to change the database name or to load it onto a
different server.

Warning! Before dumping a database to load it with a different name or
move it to another Adaptive Server, use alter table to drop all external
referential integrity constraints.

You cannot use dump database in a user-defined transaction.

If you issue dump database on a database where a dump transaction is
already in progress, dump database sleeps until the transaction dump
compl etes.

When using 1/4-inch cartridge tape, you can dump only one database or
transaction log per tape.

You cannot dump a database if it has offline pages. To force offline pages
online, use sp_forceonline_db or sp_forceonline_page.

Scheduling dumps

Adaptive Server database dumps are dynamic—they can take place while
the database is active. However, they may slow the system down dlightly,
SO you may want to run dump database when the database is not being
heavily updated.

Back up the master database regularly and frequently. In addition to your
regular backups, dump master after each create database, alter database,
and disk init command is issued.

Back up the model database each time you make a change to the database.

Use dump database immediately after creating a database, to make a copy
of the entire database. You cannot run dump transaction on a new database
until you have run dump database.

Each time you add or remove a cross-database constraint or drop atable
that contains a cross-database constraint, dump both of the affected
databases.

Warning! Loading earlier dumps of these databases can cause database
corruption.
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Develop aregular schedule for backing up user databases and their
transaction logs.

Use threshol ds to automate backup procedures. To take advantage of
Adaptive Server’s | ast-chance threshold, create user databases with log
segments on a device that is separate from data segments. For more
information about threshol ds, see the System Administration Guide.

Dumping the system databases

The master, model, and sybsystemprocs databases do not have separate
segments for their transaction logs. Use dump transaction with
truncate_only to purge the log, then use dump database to back up the
database.

Backups of the master database are needed for recovery proceduresin case
of afailure that affectsthe master database. See the System Administration
Guidefor step-by-step instructionsfor backing up and restoring the master
database.

If you are using removable media for backups, the entire master database
must fit on a single volume unless you have another Adaptive Server that
can respond to volume change messages.

Specifying dump devices

Reference Manual: Commands

You can specify the dump device as aliteral, alocal variable, or a
parameter to a stored procedure.

You cannot dump to the null device (on UNIX, /dev/null).

Dumping to multiplestripesissupported for tape and disk devices. Placing
multiple dumps on adevice is supported only for tape devices.

You can specify aloca dump device as:

e Alogical device name from the sysdevices system table
e An absolute path name

e A réative path name

Backup Server resolves relative path names using Adaptive Server’s
current working directory.

When dumping across the network, you must specify the absolute path
name of the dump device. The path name must be valid on the machine on
which Backup Server isrunning. If the name includes any characters
except |etters, numbers, or the underscore (), you must encloseit in
quotes.
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Ownership and permissions problems on the dump device may interfere
with the use of dump commands. sp_addumpdevice adds the device to the
system tables, but does not guarantee that you can dump to that device or
create afile as a dump device.

You can run morethan one dump (or load) at the sametime, aslong aseach
uses different dump devices.

If the device file already exists, Backup Server overwritesit; it does not
truncate it. For example, suppose you dump adatabase to adevicefileand
the device file becomes 10MB. If the next dump of the database to that
deviceis smaller, the devicefileis still 10MB.

Determining tape device characteristics

If you issue adump command without the init qualifier and Backup Server
cannot determine the device type, the dump command fails. For more
information, see the System Administration Guide.

Backup servers

You must have aBackup Server running on the same machine as Adaptive
Server. The Backup Server must be listed in the master..sysservers table.
Thisentry is created during installation or upgrade, and should not be
deleted.

If your backup devices are located on another machine so that you dump
across a network, you must also have a Backup Server installed on the
remote machine.

Dump files

Dumping adatabase with theinit option overwritesany existing fileson the
tape or disk.

If you perform two or more dumps to a tape device and use the samefile
name for both dumps (specified with the FILENAME parameter), Adaptive
Server appends the second dump to the archive device. You will not be
able to restore the second dump because Adaptive Server locates the first
instance of the dump image with the specified file name and restores this
image instead. Adaptive Server does not search for subsequent dump
images with the same file name.

Backup Server sends the dump file name to the location specified by the
with notify clause. Before storing a backup tape, the operator should label
it with the database name, file name, date, and other pertinent information.
When loading a tape without an identifying label, use the with headeronly
and with listonly options to determine the contents.
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File names and archive names

*  Thenameof adumpfileidentifiesthe database that was dumped and when
the dump was made. However, in the syntax, file_name has different
meanings depending on whether you are dumping to disk or to a UNIX
tape:

file = file name

In adump to disk, the path name of adisk fileisaso itsfile name.

Inadump to aUNIX tape, the path nameis not the file name. The ANSI
Standard Format for File Interchange contains afile name field in the
HDR1 label. For tapes conforming to the ANSI specification, thisfield in
the label identifies the file name. The ANSI specification only applies
these labels to tape; it does not apply to disk files.

This creates two problems:;

e UNIX does not follow the ANSI convention for tape file names.
UNIX considers the tape's data to be unlabeled. Although it can be
divided into files, those files have no name.

« InBackup Server, the ANSI tape labels are used to store information
about the archive, negating the ANSI meanings. Therefore, disk files
also have ANSI labels, because the archive name is stored there.

The meaning of filename changes depending on the kind of dump you are
performing. For example, in the following syntax:

dump database database name to 'filename' with file='filename'
e Thefirst filename refersto the path name you enter to display thefile.

e Thesecond filenameis actually the archive name, the name stored in
the HDRL label in the archive, which the user can specify with the
file=filename parameter of the dump or load command.

When the archive name is specified, the server uses that name during a
database |oad to locate the selected archive.

If the archive name is not specified, the server loads the first archive it
encounters.

In both cases, file="archivename' establishes the name that is stored in the
HDR1 label, and which the subsequent load usesto validate that it is
looking at the correct data.

If the archive nameisnot specified, adump createsone; aload usesthefirst
name it encounters.
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The meaning of filename in the to *filename clause changes according to
whether thisisadisk or tape dump:

e If thedumpisto tape, ‘filename’ isthe name of the tape device,
e If thedumpistodisk, it isthe name of adisk file.

If thisisadisk dump and the ‘filename’ is not a complete path, itis
modified by prepending the server’s current working directory.

If you are dumping to tape and you do not specify afile name, Backup
Server creates a default file name by concatenating the following:

»  Last seven characters of the database name

e Two-digit year number

e Three-digit day of the year (1-366)

»  Hexadecimal-encoded time at which the dump file was created

For example, the file cations980590E100 contains a copy of the
publications database made on the 59th day of 1998:

Figure 1-2: File naming convention for database dumps to tape

cations 98 059 OE100

/]

last 7 characters  last2  dayof number of seconds
of database name digits of year  since midnight
yea

Volume names

Dump volumes are labeled according to the ANSI tape-labeling standard.
The label includes the logical volume number and the position of the
device within the stripe set.
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e During loads, Backup Server usesthetape label to verify that volumesare
mounted in the correct order. This allows you to load from asmaller
number of devices than you used at dump time.

Note When dumping and loading across the network, you must specify
the same number of stripe devices for each operation.

Changing dump volumes

e On UNIX systems — Backup Server requests a volume change when the
tape capacity has been reached. After mounting another volume, the
operator notifies Backup Server by executing sp_volchanged on any
Adaptive Server that can communicate with Backup Server.

e |f Backup Server detects a problem with the currently mounted volume, it
reguests a volume change by sending messages to either the client or its
operator console. The operator responds to these messages with the
sp_volchanged system procedure.

Appending to or overwriting a volume

« By default (noinit), Backup Server writes successive dumps to the same
tape volume, making efficient use of high-capacity tape media. Datais
added following the last end-of-tape mark. New dumps can be appended
only to the last volume of amultivolume dump. Before writing to the tape,
Backup Server verifiesthat the first file has not yet expired. If the tape
contains non-Sybase data, Backup Server rejectsit to avoid destroying
potentially valuable information.

* Usetheinit option to reinitialize a volume. If you specify init, Backup
Server overwrites any existing contents, even if the tape contains
non-Sybase data, the first file has not yet expired, or the tape has ANSI
access restrictions.

«  Figure 1-3illustrates how to dump three databases to a single volume
using:

* inittoinitialize the tape for the first dump
* noinit (the default) to append subsequent dumps
e unload to rewind and unload the tape after the last dump
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Figure 1-3: Dumping several databases to the same volume

dump database mydb dump database yourdb dump database pubs2
to /dev/nrmt4 to /dev/nrmt4 to /dev/nrmt4
with init with unload

Dumping from a 32-bit OS to a 64-bit OS

Database dumps from a 32-bit version of Adaptive Server arefully compatible
with a 64-bit version of Adaptive Server of the same platform, and vice-versa.

Dumping databases whose devices are mirrored

e At thebeginning of adump database, Adaptive Server passes Backup
Server the primary device name of all database and log devices. If the
primary device has been unmirrored, Adaptive Server passes the name of
the secondary device instead. If any named device fails before the Backup
Server completes its data transfer, Adaptive Server aborts the dump.

e If auser attemptsto unmirror any of the named database devices while a
dump database isin progress, Adaptive Server displays a message. The
user executing the disk unmirror command can abort the dump or defer the
disk unmirror until after the dump is complete.

Standards ANSI SQL — Compliance level: Transact-SQL extension.

Permissions Only the System Administrator, the Database Owner, and users with the
Operator role can execute dump database.

See also Commands dump transaction, load database, load transaction

System procedures sp_addthreshold, sp_addumpdevice, sp_dropdevice,
sp_dropthreshold, sp_helpdb, sp_helpdevice, sp_helpthreshold, sp_logdevice,
sp_spaceused, sp_volchanged
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dump transaction

Description Makes a copy of atransaction log and removes the inactive portion.

Syntax To make aroutine log dump:

dump tran[saction] database_name

to [compress::[compression_level::]]stripe_device
[at backup_server_name]
[density = density_value,
blocksize = number_bytes,
capacity = number_kilobytes,
dumpvolume = volume_name,
file = file_name]

[stripe on [compress::[compression_level::]]stripe_device
[at backup_server_name]
[density = density_value,
blocksize = number_bytes,
capacity = number_kilobytes,
dumpvolume = volume_name,
file = file_name]]

[[stripe on [compress::[compression_level::]]stripe_device
[at backup_server_name]
[density = density_value,
blocksize = number_bytes,
capacity = number_kilobytes,
dumpvolume = volume_name,
file = file_name] ]...]

[with {
density = density_value,
blocksize = number_bytes,
capacity = number_kilobytes,
dumpvolume = volume_name,
file = file_name,
[dismount | nodismount],
[nounload | unload],
retaindays = number_days,
[noinit | init],
notify = {client | operator_console},
standby_access }]

To truncate the log without making a backup copy:

dump tran[saction] database_name
with truncate_only

To truncate alog that isfilled to capacity. Use only as a last resort:

dump tran[saction] database_name
with no_log

To back up the log after a database device fails:
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dump tran[saction] database_name

to [compress::[compression_level::]]stripe_device

[at backup_server_name]
[density = density_value,
blocksize = number_bytes,
capacity = number_kilobytes,
dumpvolume = volume_name,
file = file_name]

[stripe on [compress::[compression_level::

[at backup_server_name]
[density = density_value,
blocksize = number_bytes,
capacity = number_kilobytes,
dumpvolume = volume_name,
file = file_name]]

[[stripe on [compress::[compression_level:

[at backup_server_name]
[density = density_value,
blocksize = number_bytes,
capacity = number_kilobytes,
dumpvolume = volume_name,
file = file_name] ]...]

[with {
density = density_value,
blocksize = number_bytes,
capacity = number_kilobytes,
dumpvolume = volume_name,
file = file_name,
[dismount | nodismount],
[nounload | unload],
retaindays = number_days,
[nainit | init],
no_truncate,
notify = {client | operator_console}}]

database_name

]]stripe_device

]]stripe_device

isthe name of the database from which you are copying data. The name can
be given asaliteral, alocd variable, or aparameter to a stored procedure.

compress::compression_level

isanumber between 0 and 9, with 0 indicating no compression, and 9
providing the highest level of compression. If you do not specify
compression_level, the default is 1. For more information about the
compress option, see Chapter 27, “Backing Up and Restoring User

Databases’ in the System Administration Guide.

Note Thecompress optionworks only with local archives; you cannot use the

backup_server_name option.
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truncate_only
removes the inactive part of the log without making a backup copy. Use on
databases without log segments on aseparate device from datasegments, Do
not specify adump device or Backup Server name.

no_log
removes the inactive part of the log without making a backup copy and
without recording the procedure in the transaction log. Use no_log only
when you are completely out of log space and cannot run the usual dump
transaction command. Use no_log as alast resort and use it only once after
dump transaction with truncate_only fails. For additional information, seethe
System Administration Guide.

to stripe_device
isthe devicetowhich dataisbeing dumped. See* Specifying dump devices’
on page 247 for informati on about what form to use when specifying adump
device.

at backup_server_name
is the name of the Backup Server. Do not specify this parameter if you are
dumping to the default Backup Server. Specify thisparameter only if you are
dumping over the network to a remote Backup Server. You can specify up
to 32 different remote Backup Servers using this option. When dumping
across the network, specify the network name of aremote Backup Server
running on the machine to which the dump deviceis attached. For platforms
that use interfaces files, the backup_server _name must appear in the
interfacesfile.

density = density_value
overridesthe default density for atape device. Valid densities are 800, 1600,
6250, 6666, 10000, and 38000. Not all valuesare valid for every tape drive;
use the correct density for your tape drive.

blocksize = number_bytes
overrides the default block size for adump device. The block size must be
at least one database page (2048 bytes for most systems) and must be an
exact multiple of the database page size.

Note Whenever possible, usethe default block size; it isthe best block size for
your system.
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capacity = number_kilobytes

is the maximum amount of data that the device can write to a single tape
volume. The capacity must be at |east five database pages, and should be
dightly less than the recommended capacity for your device.

A general rulefor calculating capacity isto use 70 percent of the
manufacturer’s maximum capacity for the device, leaving 30 percent for
overhead such asinter-record gaps and tape marks. This rule worksin most
cases, but may not work in all cases because of differencesin overhead
across vendors and devices.

On UNIX platforms that cannot reliably detect the end-of-tape marker, you
must indicate how many kilobytes can be dumped to the tape. You must
supply acapacity for dump devices specified as a physical path name. If a
dump deviceis specified as alogical device name, the Backup Server uses
the size parameter stored in the sysdevices system table, unless you specify
a capacity.

dumpvolume = volume_name

establishesthe namethat is assigned to the volume. The maximum length of
volume_name is 6 characters. The Backup Server writes the volume _name
in the ANSI tape label when overwriting an existing dump, dumping to a
brand new tape, or dumping to atape whose contents are not recognizable.
Theload transaction command checks the label and generates an error
message if the wrong volume is |oaded.

stripe on stripe_device

is an additional dump device. You can use up to 32 devices, including the
device named in the to stripe_device clause. The Backup Server splitsthe
log into approximately equal portions and sends each portion to a different
device. Dumps are made concurrently on all devices, reducing the time and
the number of volume changesrequired. See* Specifying dump devices’ on
page 247 for information about how to specify a dump device.

dismount | nodismount

on platforms that support logical dismount — determines whether tapes
remain mounted. By default, all tapes used for adump are dismounted when
the dump compl etes. Use nodismount to keep tapes available for additional
dumps or loads.
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nounload | unload
determines whether tapes rewind after the dump compl etes. By default,
tapes do not rewind, allowing you to make additional dumps to the same
tape volume. Specify unload for the last dump file to be added to a
multidump volume. This rewinds and unloads the tape when the dump
completes.

retaindays = number_days
on UNIX platforms — specifies the number of daysthat Backup Server
protectsyou from overwriting adump. If you try to overwrite adump before
it expires, Backup Server requests confirmation before overwriting the
unexpired volume.

Note Thisoption is meaningful for disk, 1/4-inch cartridge, and single-file
media. On multifile media, this option ismeaningful for all volumes except the
first.

The number_days must be a positive integer or 0, for dumps you can
overwrite immediately. If you do not specify aretaindays value, Backup
Server uses the server-wide tape retention in days value, set by sp_configure.
noinit | init
determines whether to append the dump to existing dump filesor reinitialize
(overwrite) the tape volume. By default, Adaptive Server appends dumps
following the last end-of-tape mark, allowing you to dump additional
databases to the same volume. New dumps can be appended only to the last
volume of a multivolume dump. Use init for the first database you dump to
atape, to overwrite its contents.

Use init when you want Backup Server to store or update tape device
characteristicsin the tape configuration file. For more information, see the
System Administration Guide.

file = file_name
is the name of the dump file. The name cannot exceed 17 characters and
must conform to operating system conventionsfor file names. If you do not
specify afile name, Backup Server creates a default file name. For more
information, see “Dump files” on page 248.
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no_truncate
dumps atransaction log, even if the disk containing the data segments for a
database isinaccessible, using a pointer to the transaction log in the master
database. The with no_truncate option provides up-to-the-minute log
recovery when the transaction log resides on an undamaged device, and the
master database and user databases reside on different physical devices.

If you use dump tran with no_truncate you must follow it with dump
database, not with another dump tran. Adaptive Server will not forceyou to
follow dump tran with no_truncate with dump database, but if you load a
dump generated using the no_truncate option, Adaptive Server preventsyou
from loading any subsequent dump.

notify = {client | operator_console}
overrides the default message destination.

e Onoperating systems that offer an operator terminal feature, volume
change messages are always sent to the operator terminal on the
machine on which the Backup Server is running. Use client to route
other Backup Server messages to the terminal session that initiated the
dump database.

e Onoperating systems (such as UNIX) that do not offer an operator
terminal feature, messages are sent to the client that initiated the dump
database. Use operator_console to route messages to the terminal on
which the Backup Server is running.

with standby_access
specifies that only completed transactions are to be dumped. The dump
continues to the furthest point it can find at which atransaction has just
completed and there are no other active transactions.

Example 1 Dumpsthetransaction log to atape, appending it to thefiles on the
tape, since the init option is not specified:

dump transaction pubs2
to "/dev/nrmt0O"

Example 2 Dumpsthetransaction log for the mydb database, using the Backup
Server REMOTE_BKP_SERVER. The Backup Server dumps approximately
half the log to each of the two devices. The init option overwrites any existing
files on the tape. The retaindays option specifies that the tapes cannot be
overwritten for 14 days.

dump transaction mydb
to "/dev/nrmt4" at REMOTE_BKP_SERVER
stripe on "/dev/nrmt5" at REMOTE_BKP_SERVER
with init, retaindays = 14
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Example 3 Dumps completed transactions from the inventory_db transaction
log file to device devi:

Usage .

dump tran inventory db to devl with standby access

Table 1-24 describes the commands and system procedures used to back
up databases and logs.

Table 1-24: Commands used to back up databases and logs

To do this

Use this command

Make routine dumps of the entire database, including the transaction log. dump database

Make routine dumps of the transaction log, then truncatetheinactive portion. dump transaction

Dump the transaction log after failure of a database device. dump transaction with no_truncate

Truncate the log without making a backup. dump transaction with truncate_only

Then copy the entire database.

dump database

Truncate the log after your usual method fails dueto insufficient log space.  dump transaction with no_log

Then copy the entire database.

dump database

Respond to the Backup Server’s volume change messages. sp_volchanged

Restrictions
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You cannot dump to the null device (on UNIX, /dev/null).
You cannot use the dump transaction command in a transaction.

When using 1/4-inch cartridge tape, you can dump only one database or
transaction log per tape.

You cannot issue dump the transaction log while the trunc log on chkpt
database option isenabled or after enabling select into/bulk copy/plisort and
making minimally logged changes to the database with select into, fast
bulk copy operations, default unlogged writetext operations, or a parallel
sort. Use dump database instead.

Warning! Never modify the log table syslogs with a delete, update, or
insert command.

If adatabase does not have alog segment on a separate device from data
segments, you cannot use dump transaction to copy the log and truncate it.

If auser or threshold procedure issues a dump transaction command on a
database where a dump database or another dump transaction isin
progress, the second command sleeps until the first completes.
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To restore a database, use load database to |oad the most recent database
dump; then use load transaction to load each subsequent transaction log
dump in the order in which it was made.

Each time you add or remove a cross-database constraint, or drop atable
that contains a cross-database constraint, dump both of the affected
databases.

Warning! Loading earlier dumps of these databases can cause database
corruption.

You cannot dump from an 11.x Adaptive Server to a 10.x Backup Server.

You cannot have Sybase dumps and non-Sybase data (for example, UNIX
archives) on the same tape.

You cannot dump atransaction with no_log or with truncate_only if the
database has offline pages.

Copying the log after device failure

After devicefailure, use dump transaction with no_truncate to copy the log
without truncating it. You can use this option only if your log ison a
separate segment and your master database is accessible.

The backup created by dump transaction with no_truncate iSthe most recent
dump for your log. When restoring the database, |oad this dump last.

Dumping databases without separate log segments

When a database does not have alog segment on a separate device from
data segments, use dump transaction with truncate_only to remove
committed transactions from the log without making a backup copy.

Warning! dump transaction with truncate_only provides no meansto
recover your databases. Run dump database at the earliest opportunity to
ensure recoverability.

Use with truncate_only on the master, model, and sybsystemprocs
databases, which do not have log segments on a separate device from data
segments.

You can also use this option on very small databases that store the
transaction log and data on the same device.
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e Mission-critical user databases should have log segments on a separate
device from data segments. Use the log on clause of create database to
create a database with a separate |og segment, or alter database and
sp_logdevice to transfer the log to a separate device.

Dumping only complete transactions

*  Usethewith standby_access option to dump transaction logs for loading
into a server that acts as a warm standby server for the database.

¢ When you use with standby_access to dump the transaction log, the dump
proceeds to the furthest point in the log at which all earlier transactions
have completed and there are no records belonging to open transactions.

¢ You must use dump tran[saction]...with standby_access in all situations
where you will be loading two or more transaction logs in sequence and
you want the database to be online between loads.

«  After loading a dump made with the with standby_access option, use the
online database command with the for standby_access option to make the
database accessible.

Warning! If atransaction log contains open transactions and you dump it
without the with standby_access option, version 11.9.2 doesnot allow you
to load the log, bring the database online, then load a subsequent
transaction dump. If you are going to load a series of transaction dumps,
you can bring the database online only after aload that was originally
dumped with standby_access or after loading the entire series.

Dumping without the log

Warning! Use dump transaction with no_log only as alast resort, after your
usua method of dumping the transaction log (dump transaction or dump
transaction with truncate_only) fails because of insufficient log space. dump
transaction with no_log provides no meansto recover your databases. Run dump
database at the earliest opportunity to ensure recoverability.

e dump transaction...with no_log truncates the log without logging the dump
transaction event. Because it copies no data, it requires only the name of
the database.

e Every use of dump transaction...with no_log is considered an error and is
recorded in Adaptive Server’s error log.
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If you have created your databases with log segments on a separate device
from data segments, written alast-chance threshold procedure that dumps
your transaction log often enough, and all ocated enough space to your log
and database, you should not have to use this option. If you must use with
no_log, increase the frequency of your dumps and the amount of log space.

Scheduling dumps

Transaction log dumps are dynamic—they can take place while the
database is active. They may slow the system slightly, so run dumpswhen
the database is not being heavily updated.

Use dump database immediately after creating a database to make a copy
of the entire database. You cannot run dump transaction on a new database
until you have run dump database.

Develop aregular schedule for backing up user databases and their
transaction logs.

dump transaction uses less storage space and takes less time than dump
database. Typically, transaction log dumps are made more frequently than
database dumps.

Using thresholds to automate dump transaction

Use thresholds to automate backup procedures. To take advantage of
Adaptive Server’s last-chance threshold, create user databases with log
segments on a separate device from data segments.

When space on the log segment falls bel ow the last-chance threshold,
Adaptive Server executesthe last-chance threshold procedure. Including a
dump transaction command in your last-chance threshold procedure helps
protect you from running out of log space. For more information, see
sp_thresholdaction.

You can use sp_addthreshold to add a second threshold to monitor log
space. For more information about thresholds, see the System
Administration Guide.

Specifying dump devices

You can specify the dump device as aliteral, alocal variable, or a
parameter to a stored procedure.

You can specify alocal dump device as:

* Alogica device name from the sysdevices System table
* An absolute path name

* A relative path name

Adaptive Server Enterprise



CHAPTER 1 Commands

The Backup Server resolves relative path names using Adaptive Server’'s
current working directory.

«  Dumping to multiplestripesissupported for tapeand disk devices. Placing
multiple dumps on adevice is supported only for tape devices.

*  When dumping across the network, specify the absolute path name of the
dump device. The path name must be valid on the machine on which the
Backup Server isrunning. If the name includes any characters except
letters, numbers, or the underscore (), encloseit in quotes.

e Ownership and permissions problems on the dump device may interfere
with use of dump commands. sp_addumpdevice adds the device to the
system tables, but does not guarantee that you can dump to that device or
create afile as a dump device.

e You can run morethan one dump (or load) at the sametime, aslong asthey
use different dump devices.

Determining tape device characteristics

e If youissue adump transaction command without the init qualifier and
Backup Server cannot determine the device type, the dump transaction
command fails. For more information, see the System Administration
Guide.

Backup servers

e You must have a Backup Server running on the same machine as your
Adaptive Server. The Backup Server must be listed in the
master..sysservers table. This entry is created during installation or
upgrade and should not be deleted.

e If your backup devices are located on another machine so that you dump
across a network, you must also have a Backup Server installed on the
remote machine.

Dump files

«  Dumping alog with theinit option overwrites any existing files on the tape
or disk.

*  Dump file namesidentify which database was dumped and when the dump
was made. If you do not specify afile name, Backup Server creates a
default file name by concatenating the following:

¢ Last seven characters of the database name
e Two-digit year number

e Three-digit day of the year (1- 366)
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e Hexadecimal-encoded time at which the dump file was created

For example, the file cations930590E100 contains a copy of the
publications database made on the 59th day of 1993:

Figure 1-4: File naming convention for transaction log dumps

cations 93 059 OE100
last 7 characters ~ last2  dayof  number of seconds
of database name  digitsof  year since midnight
year

The Backup Server sends the dump file name to the location specified by
the with notify clause. Before storing a backup tape, the operator should
label it with the database name, file name, date, and other pertinent
information. When loading atape without an identifying label, use the with
headeronly and with listonly options to determine the contents.

Volume names

Dump volumes are labeled according to the ANSI tape-labeling standard.
The label includes the logical volume number and the position of the
device within the stripe set.

During loads, Backup Server usesthe tape label to verify that volumes are
mounted in the correct order. This allows you to load from asmaller
number of devices than you used at dump time.

Note When dumping and loading across the network, you must specify
the same number of stripe devices for each operation.

Changing dump volumes

On UNIX systems—the Backup Server requests avolume change when the
tape capacity has been reached. After mounting another volume, the
operator notifies the Backup Server by executing the sp_volchanged
system procedure on any Adaptive Server that can communicate with the
Backup Server.
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If the Backup Server detects aproblem with the currently mounted volume
(for example, if the wrong volume is mounted), it requests a volume
change by sending messages to either the client or its operator console.
The operator responds to these messages with the sp_volchanged system
procedure.

Appending to or overwriting a volume

Reference Manual: Commands

By default (noinit), Backup Server writes successive dumps to the same
tape volume, making efficient use of high-capacity tape media. Datais
added following the last end-of-tape mark. New dumps can be appended
only to the last volume of amultivolume dump. Before writing to the tape,
Backup Server verifiesthat the first file has not yet expired. If the tape
contains non-Sybase data, Backup Server rejectsit to avoid destroying
potentially valuable information.

Use the init option to reinitialize a volume. If you specify init, Backup
Server overwrites any existing contents, even if the tape contains
non-Sybase data, the first file has not yet expired, or the tape has ANSI
access restrictions.

Figure 1-5 illustrates how to dump three transaction logsto asingle
volume. Use:

« inittoinitialize the tape for the first dump
* noinit (the default) to append subsequent dumps
e unload to rewind and unload the tape after the last dump
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Figure 1-5: Dumping three transaction logs to a single volume

dump tran mydb dump tran yourdb dump tran pubs?2
to /dev/inrmt4 to /dev/inrmt4 to /dev/inrmt4
with init with unload

Dumping logs stored on mirrored devices

At the beginning of adump transaction, Adaptive Server passes the
primary device name of each logical log device to the Backup Server. If
the primary device has been unmirrored, Adaptive Server passesthe name
of the secondary device instead. If the named device fails before Backup
Server completes its data transfer, Adaptive Server aborts the dump.

If you attempt to unmirror anamed log device while adump transaction is
in progress, Adaptive Server displays a message. The user executing the

disk unmirror command can abort the dump or defer the disk unmirror until

after the dump completes.

dump transaction with truncate_only and dump transaction with no_log do not
use the Backup Server. These commands are not affected when alog
deviceis unmirrored, either by adevice failure or by adisk unmirror
command.

dump transaction copies only the log segment. It is not affected when a
data-only device is unmirrored, either by a device failure or by a disk
unmirror command.

ANSI SQL — Compliance level: Transact-SQL extension.

Only System Administrators, users who have been granted the Operator role,
and the Database Owner can execute dump transaction.

Commands dump database, load database, load transaction, online database
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System procedures sp_addumpdevice, sp_dboption, sp_dropdevice,
sp_helpdevice, sp_logdevice, sp_volchanged
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Runs a procedure or dynamically executes Transact-SQL commands.

[exec[ute]] [@return_status =]
[[[server .]database.]Jowner.]procedure_name[;number]
[[@parameter_name =] value |
[@parameter_name =] @variable [output]
[[[@parameter_name =] value |
[@parameter_name =] @variable [output]...]]
[with recompile]

or

exec[ute] ("string" | char_variable
[+ "string" | char_variable]...)
execute | exec
isused to execute astored procedure or an extended stored procedure (ESP).
This parameter is necessary only if the stored procedure call is not the first
statement in a batch.

@return_status
isan optional integer variable that stores the return status of a stored
procedure. @return_status must be declared in the batch or stored procedure
before it is used in an execute statement.

server
isthe name of aremote server. You can execute a procedure on another
Adaptive Server aslong as you have permission to use that server and to
execute the procedure in that database. If you specify a server name, but do
not specify a database name, Adaptive Server |ooks for the procedure in
your default database.

database
is the database name. Specify the database name if the procedureisin
another database. The default valuefor database isthecurrent database. You
can execute a procedure in another database as long as you are its owner or
have permission to execute it in that database.

owner
isthe procedure owner’s name. Specify the owner’s name if more than one
procedure of that name existsin the database. The default value for owner is
the current user. The owner name is optional only if the Database Owner
owns the procedure or if you own it.

procedure_name
isthe name of a procedure defined with create procedure.
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;number
isan optional integer used to group procedures of the same name so that they
can be dropped together with asingle drop procedure statement. Procedures
used in the same application are often grouped this way. For example, if the
procedures used with an application named orders are named orderproc;1,
orderproc; 2, and so on, the following statement drops the entire group:

drop proc orderproc

After procedures have been grouped, individual procedureswithinthegroup
cannot be dropped. For example, you cannot execute the statement:

drop procedure orderproc;2

parameter_name
isthe name of an argument to the procedure, as defined in create procedure.
Parameter names must be preceded by the @ sign.

If the “ @parameter_name = value” form is used, parameter names and
constants need not be supplied in the order defined in create procedure.
However, if thisform isused for any parameter, it must be used for all
subsequent parameters.

value
isthe value of the parameter or argument to the procedure. If you do not use
the " @parameter_name = value” form, you must supply parameter valuesin
the order defined in create procedure.

@variable
isthe name of avariable used to store areturn parameter.

output
indicates that the stored procedure is to return areturn parameter. The
matching parameter in the stored procedure must also have been created
with the keyword output.

The output keyword can be abbreviated to out.
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with recompile
forces compilation of anew plan. Use this option if the parameter you are
supplying is atypical or if the data has significantly changed. The changed
plan is used on subsequent executions. Adaptive Server ignores this option
when executing an extended system procedure (ESP).

Note Using execute procedure with recompile many times can adversely affect
the procedure cache performance. Since anew planisgenerated every timeyou
use with recompile, auseful performance plan may age out of the cacheif there
isinsufficient space for new plans.

string
isaliteral string containing part of a Transact-SQL command to execute.
Thereareno restrictionsto the number of characters supplied with theliteral
string.

char_variable
isthe name of avariable that suppliesthe text of a Transact-SQL command.
Example 1 All three examples execute showind with a parameter value titles:

execute showind titles
exec showind @tabname = titles

If thisisthe only statement in abatch or file:
showind titles

Example 2 Executes checkcontract on the remote server GATEWAY. Stores
the return status indicating success or failure in @retstat:

declare @retstat int
execute @retstat = GATEWAY.pubs.dbo.checkcontract
"409-56-4008"

Example 3 Executesroy_check, passing three parameters. The third
parameter, @pc, is an output parameter. After execution of the procedure, the
return value is available in the variable @percent:

declare @percent int

select @percent = 10

execute roy check "BU1032", 1050, @pc = @percent output
select Percent = @percent

Example 4 Thisprocedure displaysinformation about the system tablesif you
do not supply a parameter:

create procedure
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Usage

showsysind @table varchar(30) = "sys%"
as
select sysobjects.name, sysindexes.name, indid
from sysindexes, sysobjects
where sysobjects.name like @table
and sysobjects.id = sysindexes.id

Example 5 Executes xp_echo, passing in avalue of “Hello World!”. The
returned value of the extended stored procedure is stored in a variable named
result:

declare @input varchar(12), @in varchar(12),
@out varchar (255), @result varchar (255)
select @input="Hello World!"
execute xp echo @in = @input, @out= @result output

Example 6 Thefina execute command concatenates string values and
character variables to issue the Transact-SQL command:

select name from sysobjects where id=3

declare @tablename char (20)

declare @columname char (20)

select @tablename="sysobjects”

select @columname="name"

execute ('select ' + @columname + ' from ' + @tablename
+ ' where i1d=3"'")

Example 7 Executessp_who:

declare @sproc varchar (255)
select @sproc = "sp_who"
execute @sproc

e Procedure results may vary, depending on the database in which they are
executed. For example, the user-defined system procedure sp_foo, which
executes the db_name() system function, returns the name of the database
from which it is executed. When executed from the pubs2 database, it
returns the value “ pubs2”:

exec pubs2..sp foo

pubs2
(1 row affected, return status = 0)

When executed from sybsystemprocs, it returns the value
“sybsystemprocs”:

exec sybsystemprocs..sp foo
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sybsystemprocs
(1 row affected, return status = 0)

There are two ways to supply parameters—by position, or by using:
@parameter name = value

If you use the second form, you do not have to supply the parametersin
the order defined in create procedure.

If you are using the output keyword and intend to usethe return parameters
in additional statementsin your batch or procedure, the value of the
parameter must be passed as a variable. For example:

parameter name = @variable name

When executing an extended stored procedure, pass al parameters by
either name or value. You cannot mix parameters by value and parameters
by name in asingle invocation of the execute command for an ESP.

The Dynamic SQL syntax of exec (@parameter_name) is also valid;
however, it may take more keystrokes. For example, the dynamic SQL
command exec (@sproc ="7") passes the integer value 7 to the procedure,
but this can be accomplished with fewer keystrokes as exec @sproc 7.

You cannot usetext andimage columnsas parametersto stored procedures
or as values passed to parameters.

Executing aprocedure specifying output for a parameter that is not defined
as areturn parameter in create procedure Causes an error.

You cannot pass constants to stored procedures using output; the return
parameter requires avariable name. You must declare the variable's
datatype and assign it a value before executing the procedure. Return
parameters cannot have a datatype of text or image.

It is not necessary to use the keyword execute if the statement is the first
oneinabatch. A batchisasegment of aninput fileterminated by theword
“go” on aline by itself.

Since the execution plan for a procedureis stored the first timeit isrun,
subsequent run time is much shorter than for the equivalent set of
standal one statements.

Nesting occurs when one stored procedure calls another. The nesting level
isincremented when the called procedure begins execution and it is
decremented when the called procedure compl etes execution. Exceeding
the maximum of 16 levels of nesting causes the transaction to fail. The
current nesting level is stored in the @@nestlevel global variable.
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Return values 0 and -1 through -14 are currently used by Adaptive Server
to indicate the execution status of stored procedures. Values from -15
through -99 are reserved for future use. Seereturn for alist of values.

Parameters are not part of transactions, so if aparameter is changed in a
transaction that islater rolled back, its value does not revert to its previous
value. Thevaluethat isreturned to the caller isalwaysthe value at thetime
the procedure returns.

If you use select * in create procedure, the procedure does not pick up any
new columns you may have added to the table (even if you use the with
recompile option to execute). You must drop the procedure and re-createit.

Commands executed via remote procedure calls cannot be rolled back.

The with recompile option is ignored when Adaptive Server executes an
extended stored procedure.

Dynamically executing Transact-SQL

When used with the string or char_variable options, execute concatenates
the supplied strings and variables to execute the resulting Transact-SQL
command. This form of the execute command may be used in SQL
batches, procedures, and triggers.

You cannot supply string and char_variable options to execute the
following commands: begin transaction, commit, connect to, declare cursor,
rollback, dump transaction, dbcc, set, use, or nested execute commands.

The create view command can be specified using execute(), but only in
SQL batches. create view cannot be used in procedures, either as a static
command or as a string parameter to execute().

The contents of the string or char_variable options cannot reference local
variables declared in the SQL batch or procedure.

string and char_variable options can be concatenated to create new tables.
Within the same SQL batch or procedure, however, the table created with
execute() isvisibleonly to other execute() commands. After the SQL batch
or procedure has completed, the dynamically-created table is persistent
and visible to other commands.

ANSI SQL — Compliance level: Transact-SQL extension.

execute permission defaults to the owner of the procedure, who can transfer it
to other users.
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The permission to execute Transact-SQL commands defined with the string or
char_variable optionsis checked against the user executing the command.
Thisistrue even when execute() is defined within a procedure or trigger that
belongs to another user.

See also Commands create procedure, drop procedure, return

System procedures sp_addextendedproc, sp_depends,
sp_dropextendedproc, sp_helptext
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Usage

Returns arow or a set of rows from a cursor result set.

fetch cursor_name [ into fetch_target_list ]

cursor_name
the name of the cursor

into fetch_target_list
isacomma-separated list of parametersor local variablesinto which cursor
results are placed. The parameters and variables must be declared prior to
the fetch.

Example 1 Returns arow of information from the cursor result set defined by
the authors_crsr cursor:

fetch authors_crsr

Example 2 Returnsarow of information from the cursor result set defined by
the pubs_crsr cursor into the variables @name, @city, and @state:

fetch pubs crsr into @name, @city, @state
Restrictions
e Before you can use fetch, you must declare the cursor and open it.

e Thecursor_name cannot be a Transact-SQL parameter or local variable.

e  You cannot fetch arow that has already been fetched. There is no way to
backtrack through the result set, but you can close and reopen the cursor
to create the cursor result set again and start from the beginning.

e Adaptive Server expects a one-to-one correspondence between the
variablesin the fetch_target list and thetarget list expressions specified
by the select_statement that defines the cursor. The datatypes of the
variables or parameters must be compatible with the datatypes of the
columns in the cursor result set.

«  When you set chained transaction mode, Adaptive Server implicitly
begins a transaction with the fetch statement if no transaction is currently
active. However, this situation occurs only when you set the close on
endtran option and the cursor remains open after the end of the transaction
that initially opened it, since the open statement al so automatically begins
atransaction.
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Cursor position

» After you fetch al the rows, the cursor points to the last row of the result
set. If you fetch again, Adaptive Server returns a warning through the
@@sglstatus variable indicating there is no more data, and the cursor
position moves beyond the end of the result set. You can no longer update
or delete from that current cursor position.

*  Withfetch into, Adaptive Server does not advance the cursor position when
an error occurs because the number of variablesin the fetch_target_list
does not equal the number of target list expressions specified by the query
that definesthe cursor. However, it does advance the cursor position, even
if acompatibility error occurs between the datatypes of the variables and
the datatypes of the columnsin the cursor result set.

Determining the number of rows fetched

*  You canfetch one or morerowsat atime. Usethecursor rows option of the
set command to specify the number of rowsto fetch.

Getting information about fetches

» The @@sqlstatus global variable holds status information (warning
exceptions) resulting from the execution of afetch statement. The value of
@@sqlstatusis 0, 1, or 2, as shown in Table 1-25.

Table 1-25: @@sqlstatus values

0 Indicates successful completion of the fetch statement.
1 Indicates that the fetch statement resulted in an error.
2 Indicatesthat thereisno moredatain the result set. Thiswarning can occur if the current cursor

positionisonthelast row intheresult set and the client submitsafetch statement for that cursor.

Only afetch statement can set @@sqlstatus. Other statements have no
effect on @@sqstatus.

*  The @@rowcount global variable holdsthe number of rowsreturned from
the cursor result set to the client up to the last fetch. In other words, it
represents the total number of rows seen by the client at any one time.

Once all the rows have been read from the cursor result set, @@rowcount
represents the total number of rows in the cursor results set. Each open
cursor is associated with a specific @@rowcount variable, which is
dropped when you close the cursor. Check @@rowcount after afetch to
get the number of rows read for the cursor specified in that fetch.

Standards ANSI SQL — Compliance level: Entry-level compliant.

Theuseof variablesin atarget list and fetch of multiple rowsare Transact-SQL
extensions.

276 Adaptive Server Enterprise



CHAPTER 1 Commands

Permissions fetch permission defaults to all users.

See also Commands declare cursor, open, set
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goto label

Description

Syntax

Examples

Usage

Standards
Permissions

See also
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Branches to a user-defined label.

label:
goto label

Shows the use of alabel called restart:

declare @count smallint
select @count = 1
restart:

print "yes"
select @count = @count + 1
while @count <=4

goto restart

»  Thelabel name must conform to the rules for identifiers and must be
followed by a colon (:) when it is declared. It is not followed by acolon
when it is used with goto.

» Makethe goto dependent on an if or while test, or some other condition, to
avoid an endless loop between goto and the [abel.

ANSI SQL — Compliance level: Transact-SQL extension.
goto permission defaults to all users. No permission is required to useit.

Commands if...else, while
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grant

Description

Syntax

Parameters

Assigns permissionsto users or to user-defined roles. Assignsrolesto usersor
system or user-defined roles.

To grant permission to access database objects:

grant {all [privileges]| permission_list}
on { table_name [(column_list)]
| view_name[(column_list)]
| stored_procedure_name}
to {public | name_list | role_name}
[with grant option]

To grant permission to select built-in functions:
grant select

on [builtin] built-in
to { name_list | role_name }

To grant permission to execute certain commands:

grant {all [privileges] | command_list}
to {public | name_list | role_name}

To grant aroleto auser or arole:

grant {role role_granted [, role_granted ...]}
to grantee [, grantee...]

To grant and revoke access on certain dbcc commands:

grant dbcc {dbcc_command [on {all | database }]
[, dbcc_command [on {all | database }], ...]}
to {user_list | role_list }
all
when used to assign permission to access database objects (the first syntax
format), all specifiesthat all permissions applicable to the specified object
are granted. All object owners can use grant all with an object name to grant
permissions on their own objects.

Only a System Administrator or the Database Owner can assign permission
to create database objects (the second syntax format). When used by a
System Administrator, grant all assigns al create permissions (create
database, create default, create procedure, create rule, create table, and create
view). When the Database Owner uses grant all, Adaptive Server grants all
create permissions except create database, and prints an informational
message.

Specifying all does not include permission to execute set proxy Or set session
authorization.
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permission_list
isalist of object access permissions granted. If morethan one permissionis
listed, separate them with commas. Thefollowing tableillustratesthe access
permissions that can be granted on each type of object:

Object permission_list can include
Table select, insert, delete, update, references
View select, insert, delete, update

Column select, update, references

Column names can be specified in either permission_list or
column_list (see Example 2).

Stored procedure  execute

function_list
isabuilt-in function. Specifying built-in functions allows you to
differentiate between atable and a grantabl e built-in function with the same
name. Thefunctionsareset_appcontext, get_appcontext, list_appcontext, and
rm_appcontext.

command_list
isalist of commands that the user can execute. If more than one command
islisted, separate them with commas. The command list can include create
database, create default, create procedure, create rule, create table, create
view, set proxy, and set session authorization.

create database permission can be granted only by a System Administrator,
and only from within the master database.

Only a System Security Officer can grant users permission to execute set
proxy Or set session authorization. Granting permission to execute set proxy
or set session authorization allows the grantee to impersonate another login
inthe server. set proxy and set session authorization areidentical, except that
set session authorization follows the ANSI92 standard, and set proxy isa
Transact-SQL extension.

table_name
is the name of the table on which you are granting permissions. The table
must beinyour current database. Only one object can belisted for each grant
statement.

column_list
isalist of columns, separated by commas, to which the permissions apply.
If columns are specified, only select, references, and update permissions can
be granted.
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view_name
is the name of the view on which you are granting permissions. The view
must bein your current database. Only one object can belisted for each grant
statement.

stored_procedure_name
isthe name of the stored procedure on which you are granting permissions.
The stored procedure must be in your current database. Only one object can
be listed for each grant statement.

public
isall users. For object access permissions, public excludes the object owner.
For object creation permissions or set proxy authorizations, public excludes
the Database Owner. You cannot grant permissions with grant option to
“public” or to other groups or roles.

name_list
isalist of users' database names and/or group names, separated by commas.

with grant option
allowsthe users specified in name_list to grant object access permissionsto
other users. You can grant permissions with grant option only to individual
users, not to “public” or to agroup or role.

role
grants aroleto auser or to asystem or user-defined role.

role_granted
isthe name of asystem or user-defined role that the System Security Officer

isgranting to auser or arole.

grantee
is the name of a system role, user-defined role, or a user, to whom you are

granting arole.

role_name
is the name of a system or user-defined role to which you are granting the

permission.
dbcc_command

is the name of the dbcc command you are granting. It cannot be avariable.
Table 1-27 on page 298 lists the valid grant dbcc commands.
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database
isthe name of the database on which you are granting permissions. It isused
with database-specific dbcc commands to grant permission only on the
target database. The grantee must be avalid user in the target database.
database conforms to the rules for identifiers and cannot be avariable.

If there are multiple granted actions in the same command, database must
be unique.

See “on all | database parameter and server-level commands’ on page 299
for more information.

user_list
isalist of usersto whom you are granting the permission, and cannot be a
variable.

role_list
isalist of the name of system or user-defined rol esto whom you are granting
the permission, and cannot be a variable.

Note You cannot grant or revoke dbcc commands to public or groups.

Example 1 Grants Mary and the “sales’ group permission to use theinsert and
delete commands on thetitles table:

grant insert, delete
on titles
to mary, sales

Example 2 Grants select permission on the get_appcontext function to
“public” (which includes all users):

grant select on builtin get appcontext to public

Comparethisto the following, which grants select permission on atable called
get_appcontext, if atable with that name exists:

grant select on get appcontext to public

Example 3 Two ways to grant update permission on the price and advance
columns of thetitles table to “public” (which includes all users):

grant update
on titles (price, advance)
to public

or:

grant update (price, advance)
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on titles
to public

Example 4 Grants Harry and Billy permission to execute either set proxy or
set session authorization to impersonate another user in the server:

grant set proxy to harry, billy

Example 5 Grants users with sso_role permission to execute either set proxy
or set session authorization to impersonate another user in the server:

grant set session authorization to sso_role

Example 6 Grants userswith vip_role the ability to impersonate another user
in the server. vip_role must be arole defined by a System Security Officer with
the create role command:

grant set proxy to vip role

Example 7 Grants Mary and John permission to use the create database and
create table commands. Because create database permission is being granted,
this command can be executed only by a System Administrator within the
master database. Mary and John’s create table permission applies only to the
master database;

grant create database, create table
to mary, john

Example 8 Grants complete access permissions on thetitles table to all users:

grant all on titles
to public

Example 9 Grantsall object creation permissionsin the current databaseto all
users. If thiscommand is executed by a System Administrator from the master
database, it includes create database permission:

grant all
to public

Example 10 GivesMary permission to usethe update command on the authors
table and to grant that permission to others:

grant update on authors
to mary
with grant option

Example 11 GivesBob permission to usethe select and update commands on
the price column of the titles table and to grant that permission to others:

grant select, update on titles(price)
to bob
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with grant option

Example 12 Grants permission to execute the new_sproc stored procedure to
all System Security Officers:

grant execute on new_sproc
to sso_role

Example 13 Grants James permission to create a referential integrity
constraint on another table that refers to the price column of the titles table:

grant references on titles(price)
to james

Example 14 Grantstherole“specidist”, with al its permissions and
privileges, to the role “ doctor”:

grant role specialist role to doctor role
Example 15 Grantstherole“doctor” to Mary:
grant role doctor role to mary

On a user database called pubs2 owned by Jane, only Jane or the System
Administrator can execute the dbcc checkdb command. Others encounter the
following error:

1> dbcc checkdb (pubs2)
2> go

Msg 10302, Level 14, State 1:

Line 1:

Only the DBO of database 'test' or a user with System
Administrator (SA) role can run this command. DBCC
execution completed. If DBCC printed error messages,
contact a user with System Administrator (SA) role.

If Walter needs to be a maintenance user for pubs2 but the System
Administrator does not want to grant him administrator-level privileges
elsewhere, the System Administrator executes the following:

1> use pubs2

2> go

1> grant dbcc checkdb on pubs2 to walter
2> go

Note The System Administrator must be in the target database—in this case
pubs2—and Walter must be avalid user in this target database.
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Walter can now execute the dbce checkdb command on the customers database
without encountering an error:

%$isgl -Uwalter -Pwalterpassword -SSERVER
1> use pubs2

2> go

1> dbcc checkdb (pubs2)

2> go

Checking sysobjects: Logical pagesize is 2048 bytes
The total number of data pages in this table is 2.
Table has 27 data rows.

Table has 1 data rows.

DBCC execution completed. If DBCC printed error
messages, contact a user with System Administrator (SA)
role.

Example 16 Grantsthe use of dbcc to aroleinstead of auser. Thislets System
Administrators assign the ability to execute dbcc to individual users based on
their role;

1> use master

2> go

1> create role checkdb role

2> go

1> use pubs2

2> go

1> grant dbcc checkdb on pubs2 to checkdb role
2> go

Next, the System Administrator grants the role to Joe:

1> sp_addlogin joe, joepassword
2> go

Password correctly set.
Account unlocked.

New login created.
(return status = 0)

1> use pubs2
2> sp_adduser joe
3> go

1> grant role checkdb role to joe
2> go

Joe can now execute the dbcc checkdb command on the pubs2 database when
activating checkdb_role. Joe must be avalid user in pubs2:
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% isgl -Ujoe -Pjoepassword -SSERVER
1> use pubs2

2> go

1> dbcc checkdb (pubs2)

2> go

Msg 10302, Level 14, State 1:

Line 1:

Only the DBO of database 'pubs2' or a user with System
Administrator (SA) role can run this command. DBCC
execution completed. If DBCC printed error messages,
contact a user with System Administrator (SA) role.

1> set role checkdb role on
2> go

1> dbcc checkdb (pubs2)

2> go

Checking sysobjects: Logical pagesize is 2048 bytes
The total number of data pages in this table is 2.

The total number of data pages in this table is 1.
Table has 1 data rows. DBCC execution completed. If DBCC
printed error messages, contact a user with System
Administrator (SA) role.

Example 17 Through the use of arole, the System Administrator allows
Carlosto run dbcc checkalloc on any database where heisavalid user, or where
adatabase allows a“ guest” user.

Note You do not need to add Carlos as an actual user in the master database if
the user “guest” already existsin master.

1> use master

2> go

1> create role checkalloc_role

2> go

1> grant dbcc checkalloc on all to checkalloc role
2> go

1> sp_addlogin carlos, carlospassword

2> go

1> grant role checkalloc role to carlos

2> go

Example 18 Gives Frank, avalid user in the master database, the ability to
execute dbcc for al databases in the server:

286 Adaptive Server Enterprise



CHAPTER 1 Commands

1> use master

2> go

1> sp_addlogin frank, frankpassword
2> go

Password correctly set.
Account unlocked.

New login created.
(return status = 0)

1> sp_adduser frank
2> go

New user added.
(return status = 0)

1> grant dbcc checkdb on all to frank
2> go

Now Frank can execute the dbcc checkdb command on each database in the
server where heisavalid user:

% isgl -Ufrank -Pfrankpassword -SSERVER
1> dbcc checkdb (tempdb)
2> go

Checking tempdb: Logical pagesize is 2048 bytes
Checking sysobjects: Logical pagesize is 2048 bytes

The total number of data pages in this table is 1. DBCC
execution completed. If DBCC printed error messages,
contact a user with System Administrator (SA) role.

Note You cannot grant or revoke dbcc commands to public or groups.

Example 19 Grants Alex permission to use the dbcc tune command on pubs?2.
This example returns an error because server-level dbcc commands cannot be
granted at the database level:

grant dbcc tune on pubs2 to alex

Msg 4626, Level 16, State 1:

Line 1:

DBCC command 'tune' cannot be assigned at
database-level.
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Example 20 Grantsdbcc tune on the master database to Alex. Thisreturnsan
error because even if the current database is master, a server-level command
cannot be granted at the database level. The on database parameter showsthe
intention to restrict the access to the current database scope, and thisis not
possible for server-level commands:

grant dbcc tune on master to alex

Msg 4626, Level 16, State 1:

Line 1:

DBCC command 'tune' cannot be assigned at the
database-level.

Example 21 Grantsdbcc tune to Alex. Thisreturns an error because
server-level commands require that master be the current database:

grant dbcc tune to alex

Msg 4627, Level 16, State 1:

Line 1:

The user must be in the master database to GRANT/REVOKE
this command.

Example 22 Grants dbcc checkalloc on the pubs2 database to “nonuser.” This
returnsan error because auser must beavalid user inthe database to be granted
database-level access:

grant dbcc checkalloc on pubs2 to nonuser

Msg 11105, Level 11, State 1:
Line 1:
No such user/role 'monuser' exists.

Example 23 Grantsdbcc tune on all to Alex. The on all parameter isignored
because any access granted in the master database is granted for any database
by default. The command however, does not display any error:

grant dbcc tune on all to alex

Example 24 Grantsdbcc checkalloc onall and dbcc checkdb on pubs2 to Alex.
Although several commands can be granted under the same statement, they
must all affect the same database, so you must be in master if one of themison
all:

grant dbcc checkalloc on all,
dbcc checkdb on pubs2 to alex

Msg 4627, Level 16, State 1:

Line 1:

The user must be in the master database in order to
grant/revoke server-wide DBCC access.
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Example 25 You cannot apply grant and revoke to groups or public:
1> grant dbcc tablealloc on pubs2 to public

Msg 4629, Level 16, State 1:
Line 1:
GRANT/REVOKE DBCC does not apply to groups or PUBLIC.

1> sp_addgroup gr

New group added.
(return status = 0)

1> grant dbcc tablealloc on pubs2 to gr

Msg 4629, Level 16, State 1:
Line 1:
GRANT/REVOKE DBCC does not apply to groups or PUBLIC.

Example 26 You cannot grant adatabase-level command at the database level
if aserver-wide permission exists.

1> grant dbcc checkalloc on all to alex

1> use pubs2

1> grant dbcc checkalloc on pubs2, dbcc tablealloc on pubs2 to alex
1> exec sp_helprotect

grantor grantee type action object column grantable
dbo alex Grant DBCC DBCC dbcc tablealloc FALSE
(return status = 0)

Example 27 Only the System Administrator can grant the privilege:

set role sa role off
grant dbcc tablealloc on all to alex

Msg 10353, Level 14, State 1:

Line 1:
You must have the following role(s) to execute this command/procedure:
'sa role'. Please contact a user with the appropriate role for help.

Example 28 Granting a dbcc traceon resultsin an error message because
dbcc traceon is hot a grantable command:

grant dbcc traceon to joe

go
Msg 4607, Level 16, State 2:
Line 12:

Privilege DBCC traceon may not be GRANTed or REVOKEd.

See Table 1-27 on page 298 for alist of commands you can grant.
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Example 29 Thecol_name function displays only the docc commandsthat can
be granted, and returnsthe string dbcc internal for al the dbcc commands
that cannot be granted.

1> declare @a int

2> select @a=1

3> while (@a<200)

4> begin

5> insert #t values(@a, col name(-317, @a))

6> select @a=@a+l

7> end

8> select dbcc_id=a, dbcc_command=b from #t where b!="dbcc internal"

dbcc_id dbcc command

1 dbcc catalogcheck
2 dbcc checktable

3 dbcc checkalloc

4 dbcc checkdb

6 dbcc reindex

9 dbcc fix text

1 dbcc tablealloc
12 dbcc indexalloc
13 dbcc textalloc

18 dbcc tune

37 dbcc checkstorage
40 dbcc checkverify

Example 30 You cannot use the grant dbcc command using the grant option:
grant dbcc tune to alex with grant option

Msg 156, Level 15, State 1:
Line 1:
Incorrect syntax near the keyword 'with'.

Usage *  You can substitute the word from for to in the grant syntax.

» Table 1-26 summarizes default permissions on Transact-SQL commands
in Adaptive Server. The user listed under the “ Defaultsto” heading isthe
lowest level of user that is automatically granted permission to execute a
command. Thisuser can grant or revoke the permissionif itistransferable.
Users at higher levels than the default are either automatically assigned
permission or (in the case of Database Owners) can get permission by
using the setuser command.
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For example, the owner of a database does not automatically receive
permission on objects owned by other users. A Database Owner can gain
such permission by assuming the identity of the object owner with the

setuser command, and then issuing the appropriate grant or revoke

statement. System Administrators have permission to access all
commands and objects at any time.

The Adaptive Server installation script assigns a set of permissionsto the
default group “ public.” grant and revoke statements need not be written for
these permissions.

Table 1-26 does not include the System Security Officer, who does not
have any specia permissions on commands and objects, but only on
certain system procedures.

Table 1-26: Command and object permissions

Can be
Statement Defaults to granted/revoked
System Database | Object
Admin Operator | Owner owner Public Yes | No | N/A
alter database X @
alter role X
alter table X X
begin transaction X X
checkpoint X X
commit X X
connect to X
create database X X
create default X X
create index X X
create procedure X X
create role X
create rule X X
create table X 2 X (2)
create trigger X X
create view X X
dbcc Varies depending upon options. See dbcc in this manual. X
delete X (3) X
disk init X X
disk mirror X
disk refit X
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Can be
Statement Defaults to granted/revoked
System Database | Object
Admin Operator | Owner owner Public Yes | No | N/A
disk reinit X
disk remirror X
disk unmirror X X
drop any object X X
dump database X X X
dump transaction X X X
execute X (4) X
grant on object X X
grant command X X
insert X (3) X
kill X X
load database X X X
load transaction X X X
print X X
raiserror X X
readtext X (5)
revoke on object X X
revoke command X X
rollback X X
save transaction X X
select X (3) X
set X X
setuser X X
shutdown X X
truncate table X X
update X (3) X
update all statistics X X
update partition X X
statistics
update statistics X X
writetext X (6)
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Can be
Statement Defaults to granted/revoked
System Database | Object
Admin Operator | Owner owner Public Yes | No | N/A
(1) Transferred with database ownership (4) Defaults to stored procedure owner
(2) Public can create temporary tables, no (5) Transferred with select permission

permission required

(6) Transferred with update permission

(3) If aview, permission defaults to view “No” means use of the command is never restricted

owner

“N/A” means use of the command is always restricted
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You can grant permissions only on objects in your current database.

Before you create atable that includes areferential integrity constraint to
reference another user’ stable, you must be granted references permission
on that referenced table (see example 10). The table must also include a
unique constraint or unique index on the referenced columns. See create
table for more information about referential integrity constraints.

grant and revoke commands are order-sensitive. The command that takes
effect when thereis a conflict is the one issued most recently.

A user can be granted permission on aview or stored procedure evenif he
or she has no permissions on objects referenced by the procedure or view.
For more information, see the System Administration Guide.

Adaptive Server grants al users permission to declare cursors, regardless
of the permissions defined for the base tables or views referenced in the
declare cursor statement. Cursors are not defined as Adaptive Server
objects (such astables), so no permissions can be applied against acursor.
When a user opens a cursor, Adaptive Server determines whether the user
has select permissions on the objects that define that cursor’s result set. It
checks permissions each time a cursor is opened.

If the user has permission to access the objects defined by the cursor,
Adaptive Server opens the cursor and allows the user to fetch row data
through the cursor. Adaptive Server does not apply permission checking
for each fetch. However, if the user performs adelete or an update through
that cursor, the regular permission checking applies for deleting and
updating the data of objects referenced in the cursor result set.
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A grant statement adds one row to the sysprotects system table for each
user, group, or role that receives the permission. If you subsequently
revoke the permission from the user or group, Adaptive Server removes
the row from sysprotects. If you revoke the permission from selected
group membersonly, but not from the entire group to whichit wasgranted,
Adaptive Server retains the original row and adds a new row for the
revoke.

If auser inherits a particular permission by virtue of being a member of a
group, and the same permission is explicitly granted to the user, norow is
added to sysprotects. For example, if “public’ has been granted select
permission on the phone column in the authors table, then John, a member
of “public,” is granted select permission on all columns of authors. The
row added to sysprotects asaresult of the grant to John containsreferences
to all columnsin the authors table except for the phone column, on which
he already had permission.

Permission to issue the create trigger command is granted to users by
default. When you revoke permission for auser to createtriggers, arevoke
row is added in the sysprotects table for that user. To grant permission to
that user to issue create trigger, you must issue two grant commands. The
first command removes the revoke row from sysprotects; the second
inserts a grant row. If you revoke permission to create triggers, the user
cannot create triggers even on tabl es that the user owns. Revoking
permission to create triggers from a user affects only the database where
the revoke command was issued.

You can get information about permissions with these system procedures:

»  sp_helprotect reports permissionsinformation for adatabase object or
auser.

e sp_column_privileges reports permissionsinformation for one or more
columnsin atable or view.

e sp_table_privileges reportspermissionsinformation for al columnsin
atable or view.

» sp_activeroles displaysall activerolesfor the current login session of
Adaptive Server.

e sp_displayroles displays all roles granted to another role, or displays
the entire hierarchy tree of rolesin table format.

You can view permissions using sp_helprotect:

1> use pubs2
2> go
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1> sp_helprotect

2> go
grantor grantee type action object column grantable
dbo public Grant Select sysalternates All FALSE
dbo Walter Grant DBCC DBCC dbcc checkdb FALSE

(1 row affected)
(return status = 0)

e You cannot use the grant with grant parameter with grant dbcc.

grant all object creation permissions

e When used with only user or group names (no object names), grant all
assigns these permissions: create database, create default, create
procedure, create rule, create table, and create view. create database
permission can be granted only by a System Administrator and only from
within the master database.

e Only the Database Owner and a System Administrator can usethegrant all
syntax without an object name to grant create command permissionsto
users or groups. When the grant all command is used by the Database
Owner, an informational message is printed, stating that only a System
Administrator can grant create database permission. All other permissions
noted above are granted.

«  All object owners can use grant all with an object name to grant
permissions on their own objects. When used with atable or view name
plus user or group hames, grant all enablesdelete, insert, select, and update
permissions on the table.

grant with grant option rules

e You cannot grant permissions with grant option to “public” or to agroup or
role.

e Ingranting permissions, a System Administrator is treated as the object
owner. If a System Administrator grants permission on another user’s
object, the owner‘s name appears as the grantor in sysprotects and in
sp_helprotect output.

« Information for each grant is kept in the system table sysprotects with the
following exceptions:
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e Adaptive Server displays an informational message if a specific
permission is granted to a user more than once by the same grantor.
Only thefirst grant is kept.

e If two grants are exactly same except that one of them is granted with
grant option, the grant with grant option is kept.

* If two grant statements grant the same permissions on a particular
table to a specific user, but the columns specified in the grants are
different, Adaptive Server treats the grants as if they were one
statement. For example, the following grant statements are
equivalent:

grant select on titles(price, contract)
to keiko

grant select on titles (advance) to keiko

grant select on titles(price, contract,
advance)

to keiko

Granting proxies and session authorizations

Granting permission to execute set proxy Or set session authorization
allows the grantee to impersonate another login in Adaptive Server. set
proxy and set session authorization are identical with one exception: set
session authorization follows the SQL standard, and set proxy isa
Transact-SQL extension.

To grant set proxy Or set session authorization permission, you must be a
System Security Officer, and you must be in the master database.

The name you specify in the grant set proxy command must be avalid user
in the database; that is, the name must be in the sysusers tablein the
database.

grant all does not include the set proxy or set session authorization
permissions.

Granting permission to roles

You can use the grant command to grant permissionsto all userswho have
been granted a specified role. The role can be either asystem role, like
sso_role or sa_role, or a user-defined role. For auser-defined role, the
System Security Officer must create the role with a create role command.
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However, grant execute permission does not prevent users who do not
have a specified role from being individually granted permission to
execute a stored procedure. If you want to ensure, for example, that only
System Security Officers can ever be granted permission to execute a
stored procedure, use the proc_role system function within the stored
procedureitself. It checksto see whether the invoking user hasthe correct
role to execute the procedure. For more information, see proc_role.

e Permissionsthat are granted to rolesoverride permissionsthat are granted
to users or groups. For example, say John has been granted the System
Security Officer role, and sso_role has been granted permission on the
sales table. If John’sindividual permission onsales isrevoked, he can till
access sales because hisrole permissions override hisindividual
permissions.

Users and user groups

e User groups alow you to grant or revoke permissions to more than one
user with asingle statement. Each user can be amember of only one group
and is always a member of “public”.

e The Database Owner or System Administrator can add new users with
sp_adduser and create groups with sp_addgroup. To allow users with
logins on Adaptive Server to use the database with limited privileges, you
can add a*“ guest” user with sp_adduser and assign limited permissionsto
“guest”. All users with logins can access the database as “ guest”.

» Toremove auser, use sp_dropuser. To remove a group, use sp_dropgroup.

To add a new user to a group other than “public,” use sp_adduser. TO
change an established user’s group, use sp_changegroup.

To display the members of a group, use sp_helpgroup.

*  When sp_changegroup is executed to change group membership, it clears
the in-memory protection cache by executing:

grant all to null

so that the cache can be refreshed with updated information from the
sysprotects table. To modify sysprotects directly, contact Sybase Technical
Support.

grant dbcc command options
Table 1-27 lists the valid grant dbcc commands.
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Table 1-27: dbcc command options

Command
name Description
checkalloc Checks the specified database to make sure all of its pages are correctly alocated, and that there
are no unused allocated pages.
checkcatalog ~ Checksfor consistency in and between system tables.
checkdb Runs the same checks as checktable, but on each table in the specified database, including syslogs.
checkstorage  Checks the specified database for:
« Allocation
¢ OAM page entries
« Page consistency
e Text-valued columns
* Allocation of text-valued columns
» Text-column chains
checktable Checks the specified table to make sure that:
* Index and data pages are correctly linked.
 Indexes are correctly sorted.
« All pointers are consistent.
« Datainformation on each page is reasonable.
» Page offsets are reasonable.
checkverify Verifies the results of the most recent run of dbcc checkstorage for the specified database.
fix_text Upgrades text values after any Adaptive Server character set is converted to a new multibyte
character set.
indexalloc Checks the specified index to make sure all pages are correctly allocated, and that there are no
unused allocated pages.
reindex Checks the integrity of indexes on user tables by running afast version of dbcc checktable.
tablealloc Checks the specified table to make sure that all pages are correctly allocated, and that there are no
unused allocated pages.
textalloc Checks for aviolation of the format of the root page of atext or image index.
tune Enables or disables tuning flags for special performance situations.
All of the optionsin Table 1-27 are database-level commands except for tune,
which is a server-level command.
See Chapter 25, “ Checking Database Consistency” in the System
Administration Guide for more information on these docc commands.
298 Adaptive Server Enterprise



CHAPTER 1 Commands

Standards

Permissions

See also

on all | database parameter and server-level commands

The on database parameter specifies the database on which to invoke the
database-level grant dbcc command. Because on master grantsthe ability to use
dbcc commands on all databases, on master is the same as on all. You must be
in the master database to use either the on all and on master parameters.

Neither the on database nor on all parameters work when invoking a
server-level grant dbcc command such as dbcc tune, because by doing so, you
areforcing aserver-level commandto restrict itself toindividual databases. For
thisreason, using the server-level grant dbcc tune on master command raisesan
error.

on all and guest

Before you grant dbcc permission for a database to a user, that user must first
be avalid user in the database, and cannot be a“guest” user. However, if you
grant dbcc through roles, the users can then execute that dbcc command in any
database twhere they are avalid user, including the user “ guest.”

ANSI SQL — Compliance level: Entry-level compliant.

Granting permissions to groups and granting set proxy are Transact-SQL
extensions. Granting set session authorization (identical in function to set
proxy) follows the ANSI standard.

Database object access grant permission for database objects defaults to
object owners. An object owner can grant permission to other users on his or
her own database objects.

Command execution Only a System Administrator can grant create
database permission, and only from the master database. Only a System
Security Officer can grant create trigger permission.

Proxy and session authorization Only aSystem Security Officer can grant
set proxy Of set session authorization, and only from the master database.

Roles You can grant roles only from the master database. Only a System
Security Officer can grant sso_role, oper_role or auser-defined roleto auser or
arole. Only System Administrators can grant sa_role to auser or arole. Only
auser who has both sa_role and sso_role can grant arole which includes
sa_role.

Database consistency checking Only System Administrators can run
grant dbcc commands. Database Owners cannot run grant dbcc.

Catalog stored procedures sp_column_privileges

Commands revoke, setuser, set
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Functions proc_role

System procedures sp_addgroup, sp_adduser, sp_changedbowner,
sp_changegroup, sp_dropgroup, sp_dropuser, sp_helpgroup, sp_helprotect,
sp_helpuser, sp_role
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group by and having clauses

Description

Syntax

Parameters

Usedinselect statementsto divide atableinto groups and to return only groups
that match conditions in the having clause.

Start of select statement
[group by [all] aggregate_free_expression

[, aggregate_free_expression]...]

[having search_conditions]
End of select statement

group by

specifies the groups into which the table will be divided, and if aggregate
functions are included in the select list, finds a summary value for each
group. These summary values appear as columnsin theresults, onefor each
group. You can refer to these summary columnsin the having clause.

You can use the avg, count, max, min, and sum aggregate functionsin the
select list before group by (the expression is usually a column name). For
more information, see “ Aggregate functions’ on page 52 in Chapter 2,
“Transact-SQL Functions’ of Reference Manual: Building Blocks.

A table can be grouped by any combination of columns—that is, groups can
be nested within each other, asin Example 2.

isaTransact-SQL extension that includes al groupsin the results, even
those excluded by awhere clause. For example:

select type, avg(price)
from titles

where advance > 7000
group by all type

type

UNDECIDED NULL
business 2.99
mod_cook 2.99
popular comp 20.00
psychology NULL
trad cook 14.99

(6 rows affected)

“NULL" in the aggregate column indicates groups that would be excluded
by the where clause. A having clause negates the meaning of all.
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aggregate_free_expression
is an expression that includes no aggregates. A Transact-SQL extension
allows grouping by an aggregate-free expression as well as by a column
name.

You cannot group by column heading or aias. This exampleis correct:

select Price=avg(price), Pay=avg(advance),
Total=price * $1.15

from titles

group by price * $1.15

having
sets conditions for the group by clause, similar to the way in which where
sets conditions for the select clause.

having search conditions can include aggregate expressions; otherwise,
having search conditions areidentical towhere search conditions. Following
isan example of ahaving clause with aggregates:

select pub id, total = sum(total sales)
from titles

where total sales is not null

group by pub_id

having count (*)>5

When Adaptive Server optimizes queries, it evaluates the search conditions
in where and having clauses, and determines which conditions are search
arguments (SARGS) that can be used to choose the best indexes and query
plan. All of the search conditions are used to qualify the rows. For more
information on search arguments, see the Performance and Tuning Guide.

Example 1 Calculates the average advance and the sum of the sales for each
type of book:

select type, avg(advance), sum(total sales)
from titles

group by type
Example 2 Groups the results by type, then by pub_id within each type:

select type, pub_id, avg(advance), sum(total sales)
from titles
group by type, pub id

Example 3 Calculates results for all groups, but displays only groups whose
type beginswith “p”:

select type, avg(price)
from titles
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Usage
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group by type
having type like 'p%'

Example 4 Calculates resultsfor all groups, but displays results for groups
matching the multiple conditions in the having clause:

select pub id, sum(advance), avg(price)
from titles

group by pub_ id

having sum(advance) > $15000

and avg(price) < $10

and pub id > "0700"

Example 5 Calculates the total salesfor each group (publisher) after joining
the titles and publishers tables:

select p.pub id, sum(t.total sales)
from publishers p, titles t

where p.pub_id = t.pub id

group by p.pub id

Example 6 Displaysthetitlesthat have an advance of more than $1000 and a
price that is more than the average price of al titles:

select title id, advance, price
from titles

where advance > 1000

having price > avg(price)

You can use a column name or any expression (except a column heading
or alias) after group by. You can use group by to calculateresults or display
acolumn or an expression that does not appear in the select list (a
Transact-SQL extension described in “ Transact-SQL extensionsto group
by and having” on page 305).

The maximum number of columns or expressions allowed in a group by
clauseis 31, the same as the maximum number of indexes allowed on a
table.

The group by clause on large columns, and on all columns specified by the
group by clause, islimited by the maximum size of the index for agiven
logical page size. Thisis because Adaptive Server generates a worktable
with a key when grouping data results. For more information on index
Sizes, see create index.

An index size limitation may cause errors when you process a group by
clause. For instance, agroup by clausein a1024-byte column on a2K page
size server causes an error if the index size limitation is 600 bytes.
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Null values in the group by column are put into a single group.
You cannot name text or image columns in group by and having clauses.

You cannot use a group by clause in the select statement of an updatable
cursor.

Aggregate functions can be used only inthe select list or inahaving clause.
They cannot be used in awhere or group by clause.

Aggregate functions are of two types. Aggregates applied to all the
qualifying rowsin atable (producing asingle value for the whol e table per
function) are called scalar aggregates. An aggregate function in the select
list with no group by clause appliesto thewholetable; it is one example of
ascalar aggregate.

Aggregates applied to a group of rowsin a specified column or expression
(producing a value for each group per function) are called vector
aggregates. For either aggregate type, the results of the aggregate
operations are shown as new columns that the having clause can refer to.

You can nest avector aggregate inside a scalar aggregate. See “ Aggregate
functions’ on page 52 in Chapter 2, “Transact-SQL Functions’ of
Reference Manual: Building Blocks for more information.

How group by and having queries with aggregates work

304

The where clause excludes rows that do not meet its search conditions; its
function remains the same for grouped or nongrouped queries.

The group by clause collects the remaining rows into one group for each
unique valuein the group by expression. Omitting group by createsasingle
group for the whole table.

Aggregate functions specified in the select list calculate summary values
for each group. For scalar aggregates, thereisonly onevaluefor thetable.
Vector aggregates calculate values for the distinct groups.

The having clause excludes groups from the results that do not meet its
search conditions. Even though the having clause tests only rows, the
presence or absence of a group by clause may make it appear to be
operating on groups:

*  Whenthequery includes group by, having excludesresult group rows.
Thisiswhy having seems to operate on groups.

*  Whenthequery hasno group by, having excludesresult rowsfrom the
(single-group) table. Thisiswhy having seemsto operate on rows (the
results are similar to where clause results).
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Standard group by and having queries

All group by and having queriesin the Examples section adhere to the SQL
standard. It dictates that queries using group by, having, and vector
aggregate functions produce one row and one summary value per group,
using these guidelines:

e Columnsin aselect list must also be in the group by expression, or
they must be arguments of aggregate functions.

e A group by expression can contain only column namesthat arein the
select list. However, columns used only as arguments of aggregate
functionsin the select list do not qualify.

e Columnsin ahaving expression must be single-valued —arguments
of aggregates, for instance — and they must be in the select list or
group by clause. Queries with a select list aggregate and a having
clause must have a group by clause. If you omit the group by for a
query without aselect list aggregate, all the rows not excluded by the
where clause are considered to be a single group (see Example 6).

In nongrouped queries, the principle that “where excludes rows’ seems
straightforward. In grouped queries, the principle expandsto “where
excludes rows before group by, and having excludes rows from the display
of results.”

The SQL standard allows queriesthat join two or more tablesto use group
by and having, if they also adhereto the above guidelines. When specifying
joins or other complex queries, use the standard syntax of group by and
having until you fully comprehend the effect of the Transact-SQL
extensions to both clauses, as described in “ Transact-SQL extensions to
group by and having.”

To help you avoid problemswith extensions, Adaptive Server providesthe
fipsflagger option to the set command that issues a nonfatal warning for
each occurrence of a Transact-SQL extension in aquery. See set for more
information.

Transact-SQL extensions to group by and having
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Transact-SQL extensions to standard SQL make displaying data more
flexible, by allowing references to columns and expressions that are not
used for creating groups or summary calculations:

« A select list that includes aggregates can include extended columns
that are not arguments of aggregate functions and are not included in
the group by clause. An extended column affects the display of final
results, since additional rows are displayed.
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e Thegroup by clause can include columns or expressions that are not
in the select list.

e Thegroup by all clause displaysall groups, even those excluded from
calculations by awhere clause. See the examplefor the keyword all in
the “ Parameters’ section.

e Thehaving clause can include columns or expressions that are not in
the select list and not in the group by clause.

When the Transact-SQL extensions add rows and columnsto adisplay, or
if group by isomitted, query results can be hard to interpret. The examples
that follow can help you understand how Transact-SQL extensions can
affect query results.

Thefollowing examplesillustrate the differences between queriesthat use
standard group by and having clauses and queries that use the
Transact-SQL extensions:

a Anexample of astandard grouping query:

select type, avg(price)
from titles
group by type

type

UNDECIDED NULL
business 13.73
mod_cook 11.49
popular comp 21.48
psychology 13.50
trad cook 15.96

(6 rows affected)

b  The Transact-SQL extended column, price (in the select list, but not
an aggregate and not in the group by clause), causesall qualified rows
to display in each qualified group, even though a standard group by
clause produces a single row per group. The group by still affectsthe
vector aggregate, which computes the average price per group
displayed on each row of each group (they are the same values that
were computed for example a):

select type, price, avg(price)
from titles
group by type

type price
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business 19.99 13.73
business 11.95 13.73
business 2.99 13.73
business 19.99 13.73
mod_cook 19.99 11.49
mod_cook 2.99 11.49
UNDECIDED NULL NULL
popular comp 22.95 21.48
popular comp 20.00 21.48
popular comp NULL 21.48
psychology 21.59 13.50
psychology 10.95 13.50
psychology 7.00 13.50
psychology 19.99 13.50
psychology 7.99 13.50
trad_cook 20.95 15.96
trad cook 11.95 15.96
trad_cook 14.99 15.96

(18 rows affected)

The way Transact-SQL extended columns are handled can make it
look asif aquery isignoring awhere clause. This query computesthe
average pricesusing only those rowsthat satisfy the where clause, but
it also displays rows that do not match the where clause.

Adaptive Server first builds aworktable containing only the type and
aggregate values using the where clause. Thisworktable isjoined
back to the titles table in the grouping column type to include the price
column in the results, but the where clauseis not used in the join.

Theonly row intitles that is not in the resultsisthelone row with type
=“UNDECIDED” and aNULL price, that is, arow for which there
were no resultsin the worktable. If you also want to eliminate the
rows from the displayed results that have prices of less than $10.00,
you must add a having clause that repeats the where clause, as shown
in Example 4:

select type, price, avg(price)
from titles
where price > 10.00

group by type

business 19.99 17.31
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business 11.95 17.31
business 2.99 17.31
business 19.99 17.31
mod_cook 19.99 19.99
mod_cook 2.99 19.99
popular comp 22.95 21.48
popular comp 20.00 21.48
popular comp NULL 21.48
psychology 21.59 17.51
psychology 10.95 17.51
psychology 7.00 17.51
psychology 19.99 17.51
psychology 7.99 17.51
trad cook 20.95 15.96
trad cook 11.95 15.96
trad_cook 14.99 15.96

(17 rows affected)

d If you are specifying additional conditions, such as aggregates, inthe
having clause, be sure to also include all conditions specified in the
where clause. Adaptive Server will appear to ignore any where clause
conditions that are missing from the having clause;

select type, price, avg(price)
from titles

where price > 10.00

group by type

having price > 10.00

type price

business 19.99 17.31
business 11.95 17.31
business 19.99 17.31
mod_cook 19.99 19.99
popular comp 22.95 21.48
popular comp 20.00 21.48
psychology 21.59 17.51
psychology 10.95 17.51
psychology 19.99 17.51
trad cook 20.95 15.96
trad_cook 11.95 15.96
trad cook 14.99 15.96

(12 rows affected)
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Thisisan example of astandard grouping query using ajoin between
two tables. It groups by pub_id, then by type within each publisher ID,
to calculate the vector aggregate for each row:

select p.pub id, t.type, sum(t.total sales)
from publishers p, titles t

where p.pub_id = t.pub id

group by p.pub_id, t.type

pub id type

0736 business 18722
0736 psychology 9564
0877 UNDECIDED NULL
0877 mod_cook 24278
0877 psychology 375
0877 trad_cook 19566
1389 business 12066
1389 popular comp 12875

(8 rows affected)

It may seem that it isonly necessary to specify group by for the pub_id
and type columnsto produce the results, and add extended columns as
follows:

select p.pub id, p.pub name, t.type,
sum(t.total sales)

from publishers p, titles t

where p.pub _id = t.pub id

group by p.pub_id, t.type

However, the results for the above query are much different from the
resultsfor thefirst query in this example. After joining the two tables
to determine the vector aggregate in aworktable, Adaptive Server
joins the worktable to the table (publishers) of the extended column
for the final results. Each extended column from a different table
invokes an additional join.

Asyou can see, using the extended column extension in queries that
jointables can easily produce results that are difficult to comprehend.
In most cases, you should use the standard group by to join tablesin
your queries.
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This example usesthe Transact-SQL extension to group by to include
columns that are not in the select list. Both the pub_id and type
columns are used to group the results for the vector aggregate.
However, the final results do not include the type within each
publisher. In this case, you may only want to know how many distinct
title types are sold for each publisher:

select p.pub id, sum(t.total sales)
from publishers p, titles t

where p.pub id = t.pub_ id

group by p.pub_id, t.type

pub id

0736 18722
0736 9564
0877 NULL
0877 24278
0877 375
0877 19566
1389 12066
1389 12875

(8 rows affected)

This example combines two Transact-SQL extension effects. First, it
omits the group by clause while including an aggregate in the select
list. Second, it includes an extended column. By omitting the group by
clause:

The table becomes a single group. The scalar aggregate counts
three qualified rows.

pub_id becomes a Transact-SQL extended column because it
does not appear in agroup by clause. No having clauseis present,
so al rowsin the group are qualified to be displayed.

select pub id, count (pub id)
from publishers

pub_id

0736 3
0877 3
1389 3

(3 rows affected)
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h  Thewhere clause excludes publishers with apub_id of 1000 or more

from the single group, so the scalar aggregate counts two qualified
rows. The extended column pub_id displays al qualified rows from
the publishers table:

select pub id, count (pub id)
from publishers
where pub_id < "1000"

pub_id

0736 2
0877 2
1389 2

(3 rows affected)

This exampleillustrates an effect of a having clause used without a
group by clause.

e Thetableisconsidered asingle group. Nowhere clause excludes
rows, so all the rowsin the group (table) are qualified to be
counted.

e Therowsin this single-group table are tested by the having
clause.

e These combined effects display the two qualified rows.

select pub id, count (pub id)
from publishers
having pub_id < "1000"

pub_id
0736 3
0877 3

(2 rows affected)

This example uses the extension to having that allows columns or
expressions not in the select list and not in the group by clause. It
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:

select type, avg(price)

from titles

group by type

having sum(total sales) > 10000
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type

business 13.73
mod._cook 11.49
popular comp 21.48
trad cook 15.96

(4 rows affected)

group by and having and sort orders

» If your server has a case-insensitive sort order, group by ignores the case
of the grouping columns. For example, given thisdataon a
case-insensitive server:

select lname, amount
from groupdemo

lname amount

Smith 10.00
smith 5.00
SMITH 7.00
Levi 9.00
Lévi 20.00

grouping by Iname produces these results:

select lname, sum(amount)
from groupdemo

lname
lname
Levi 9.00
Lévi 20.00
Smith 22.00

The same query on a case- and accent-insensitive server produces these

results:
lname
Levi 29.00
Smith 22.00
Standards ANSI SQL — Compliance level: Entry-level compliant.

The use of columns within the select list that are not in the group by list and
have no aggregate functionsis a Transact-SQL extension.
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The use of the all keyword is a Transact-SQL extension.
See also Commands compute clause, declare, select, where clause

Functions Aggregate functions
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Syntax
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Imposes conditions on the execution of a SQL statement.

if logical_expression [plan "abstract plan"]
statements

[else
[if logical_expression] [plan "abstract plan”]
statement]

logical_expression
is an expression (a column name, a constant, any combination of column
names and constants connected by arithmetic or bitwise operators, or a
subquery) that returns TRUE, FALSE, or NULL. If the expression contains
a select statement, the select statement must be enclosed in parentheses.

plan "abstract plan”
specifies the abstract plan to use to optimize the query. It can be afull or
partial plan, specified in the abstract plan language. Plans can only be
specified for optimizable SQL statements, that is, select queries that access
tables.

statements
iseither asingle SQL statement or ablock of statements delimited by begin
and end.

plan "abstract plan”
specifies the abstract plan to use to optimize the query. It can be afull or
partial plan, specified in the abstract plan language. Plans can only be
specified for optimizable expressionsinif clauses, that is, queriesthat access
tables. For more information, see Chapter 30, “ Creating and Using Abstract
Plans,” in the Performance and Tuning Guide.

Example 1 Prints“yes’ if 3islarger than 2:

if 3 > 2
print "yes"

Example 2 Theif...else conditiontestsfor the presence of authorswhose postal
codes are 94705, then prints “ Berkeley author” for the resulting set:

if exists (select postalcode from authors
where postalcode = "94705")
print "Berkeley author"

Example 3 Theif...else condition testsfor the presence of user-created objects
(al of which have ID numbers greater than 100) in a database. Where user
tablesexist, the else clause prints amessage and sel ectstheir names, types, and
ID numbers:
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Usage

if (select max(id) from sysobjects) < 100
print "No user-created objects in this database"
else
begin
print "These are the user-created objects"
select name, type, id
from sysobjects
where id > 100
end

Example 4 Sincethe value for total salesfor PC9999 in thetitles tableis
NULL, this query returns FALSE. The else portion of the query is performed
when the if portion returns FALSE or NULL. For more information on truth
values and logica expressions, see “Expressions’ on page 249 in Chapter 4,
“Expressions, |dentifiers, and Wildcard Characters’ of Reference Manual:
Building Blocks.

if (select total sales
from titles
where title_id = "PC9999") > 100
select "true"
else
select "false"

e The statement following an if keyword and its condition is executed if the
condition is satisfied (when the logical expression returns TRUE). The
optional else keyword introducesan alternate SQL statement that executes
when the if condition is not satisfied (when the logical expression returns
FALSE).

* Theif or else condition affects the performance of only a single SQL
statement, unless statements are grouped into a block between the
keywords begin and end (see Example 3).

The statement clause can be an execute command or any other legal SQL
statement or statement block.

* Ifaselect statement isused as part of the bool ean expression, it must return
asinglevalue.

* if...else constructs can be used either in a stored procedure (where they are
often used to test for the existence of some parameter) or in ad hoc queries
(see Examples 1 and 2).
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See also
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e if tests can be nested either within ancther if or following an else. The
maximum number of if tests you can nest varieswith the complexity of any
select statements (or other language constructs) that you include with each
if...else construct.

Note When an alter table, create table, Or create view command occurs
within an if...else block, Adaptive Server creates the schema for the table
or view before determining whether the conditionistrue. Thismay lead to
errorsif the table or view already exists.

» If you create tables with varchar, nvarchar, univarchar, or varbinary
columns whose total defined width is greater than the maximum allowed
row size, awarning message appears, but the tableis created. If you try to
insert more than the maximum number bytes into such arow, or to update
arow so that itstotal row size is greater than the maximum length,
Adaptive Server produces an error message, and the command fails.

Note When acreate table command occurs within an if...else block or awhile
loop, Adaptive Server creates the schema for the table before determining
whether the conditionistrue. Thismay lead to errorsif the table already exists.
To avoid this situation, either make sure a view with the same name does not
already exist in the database or use an execute statement, as follows:

if not exists
(select * from sysobjects where name="my table")
begin
execute '"create table mytable(x int)"
end

ANSI SQL — Compliance level: Transact-SQL extension.
if...else permission defaultsto all users. No permission isrequired to useiit.

Commands begin...end,create procedure
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insert

Description

Syntax

Parameters

Adds new rows to atable or view.

insert [into] [database.[owner.][{table_name|view_name}

[(column_list)]
{values (expression [, expression]...)
|select_statement [plan "abstract plan"] }

into

isoptional.

table_name | view_name

is the name of the table or view from which you want to remove rows.
Specify the database name if the table or view isin another database, and
specify the owner’s nameif more than one table or view of that name exists
in the database. The default value for owner isthe current user, and the
default value for database is the current database.

column_list

isalist of one or more columnsto which dataisto be added. Enclosethelist
in parentheses. The columnscan belisted in any order, but theincoming data
(whether in avalues clause or aselect clause) must be in the same order. If
acolumn hasthe IDENTITY property, you can substitute the syb_identity
keyword for the actual column name.

The column list is necessary when some, but not all, of the columnsin the
tablearetoreceive data. If no column list isgiven, Adaptive Server assumes
that theinsert affectsall columnsin thereceivingtable (in create table order).

See “The column list” on page 319 for more information.

values

isakeyword that introduces alist of expressions.
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expression

specifies constant expressions, variables, parameters, or null values for the
indicated columns. Enclose character and datetime constantsin single or
double quotes.

You cannot use a subquery as an expression.

The values list:

e Must be enclosed in parentheses

e Must match the explicit or implicit column list
* Canuse“default” asavalue

See “Datatypes’ for more information about data entry rules.

select_statement

is a standard select statement used to retrieve the values to be inserted.

plan "abstract plan”

specifies the abstract plan to use to optimize the query. It can be afull or
partial plan, specified in the abstract plan language. Plans can only be
specified for insert...select statements. See Chapter 30, “ Creating and Using
Abstract Plans,” in the Performance and Tuning Guide for more
information.

Example 1
insert titles
values ("BU2222", "Faster!", "business", "1389",
null, null, null, "ok", "06/17/87", 0)
Example 2

insert titles

(title_id, title, type, pub id, notes, pubdate,
contract)

values ('BU1237', 'Get Going!', 'business',
'1389', 'great', '06/18/86"', 1)

Example 3

insert newauthors
select *
from authors
where city = "San Francisco"

Example 4

insert test
select *
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from test
where city = "San Francisco"

Example 5

insert tablel (coll, col2, col3, col4)
values (10, 4, default, 34)

Usage e Useinsert only to add new rows. Use update to modify column valuesina
row you have already inserted.

The column list

e Thecolumn list determines the order in which values are entered. For
example, suppose that you have atable called newpublishers that is
identical in structure and content to the publishers table in pubs2. In the
example below, the columns in the column list of the newpublishers table
match the columns of the select list in the publishers table.

insert newpublishers (pub_id, pub name)
select pub id, pub name

from publishers

where pub name="New Age Data"

The pub_id and pub_name for “New Age Data’ are stored in the pub_id
and pub_name columns of newpublishers.

In the next example, the order of the columnsin the column list of the
newpublishers table does not match the order of the columns of the select
list of the publishers table.

insert newpublishers (pub_id, pub name)
select pub_name, pub_ id
from publishers
where pub_name="New Age Data"

Theresultisthat thepub_id for “New Age Data” isstored inthepub_name
column of the newpublishers table, and the pub_name for “New Age Data”
is stored in the pub_id column of the newpublishers table.

¢ You can omit itemsfrom the column and valueslists aslong asthe omitted
columns allow null values (see Example 2).

Validating column values

* insert interacts with theignore_dup_key, ignore_dup_row, and
allow_dup_row options, which are set with the create index command. See
create index for more information.
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» Aruleor check constraint can restrict the domain of legal values that can
be entered into a column. Rules are created with the create rule command
and bound with sp_bindrule. check constraints are declared with create
table.

e A default can supply avalue if you do not explicitly enter one. Defaults
are created with the create default command and bound with sp_bindefault,
or they are declared with create table.

e If aninsert statement violates domain or integrity rules (seecreate rule and
create trigger), or if it isthe wrong datatype (see create table and Chapter
1, “System and User-Defined Datatypes’ in Reference Manual: Building
Blocks), the statement fails, and Adaptive Server displays an error
message.

Treatment of blanks

» Inserting an empty string ("") into avariable character type or text column
inserts a single space. char columns are padded to the defined length.

» All trailing spaces are removed from data that is inserted into varchar and
univarchar columns, except in the case of astring that contains only spaces.
Stringsthat contain only spacesare truncated to asingle space. Stringsthat
are longer than the specified length of achar, nchar, unichar, univarchar,
varchar, or nvarchar column are silently truncated unless the
string_rtruncation option is set to on.

Inserting into text and image columns

e Aninsert of aNULL into atext or animage column does not createavalid
text pointer, nor doesit atext page as would otherwise occur. Use update
to get avalid text pointer for that column.

insert triggers

* You can define atrigger that takes a specified action when an insert
command isissued on a specified table.

Using insert when Component Integration Services is enabled

* You cansend aninsert as alanguage event or as a parameterized dynamic
statement to remote servers.

Inserting rows selected from another table

* You can select rows from atable and insert them into the same tablein a
single statement (see Example 4).
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e Toinsert datawith select from atable that has null valuesin some fields
into atable that does not allow null values, provide a substitute value for
any NULL entriesin the original table. For example, to insert datainto an
advances table that does not allow null values, substitute O for the NULL
fields:

insert advances
select pub id, isnull(advance, 0) from titles

Without the isnull function, this command inserts all the rows with
non-null valuesinto the advances table, which produces error messages
for all the rows where the advance column in thetitles table contained
NULL.

If you cannot make this kind of substitution for your data, you cannot
insert data containing null valuesinto the columnsthat haveaNOT NUL L
specification.

Two tables can beidentically structured, and yet be different asto whether
null values are permitted in somefields. Use sp_help to see the null types
of the columnsin your table.

Transactions and insert

«  When you set chained transaction mode, Adaptive Server implicitly
begins atransaction with the insert statement if no transaction is currently
active. To complete any inserts, you must commit the transaction, or roll
back the changes. For example:

insert stores (stor_id, stor name, city, state)
values ('999', 'Books-R-Us', 'Fremont', 'AZ')
if exists (select tl.city
from stores tl, stores t2
where tl.city = t2.city
and tl.state = t2.state
and tl.stor id < t2.stor_id)
rollback transaction
else
commit transaction

In chained transaction mode, this batch begins a transaction and inserts a
new row into the stores table. If it inserts arow containing the same city
and state information as another storein thetable, it rolls back the changes
to stores and endsthe transaction. Otherwise, it commitstheinsertionsand
ends the transaction. For more information about chained transaction
mode, see the Transact-SQL User’s Guide.
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Inserting values into IDENTITY columns

*  Wheninserting arow into atable, do not include the name of the
IDENTITY column in the column list or its value in the valueslist. If the
table consists of only one column, an IDENTITY column, omit the
column list and leave the values list empty as follows:

insert id_table values()

e Thefirst timeyou insert arow into atable, Adaptive Server assigns the
IDENTITY column avalue of 1. Each new row gets a column value that
is one higher than the last. This value takes precedence over any defaults
declared for the column in the create table or alter table statement or
defaults bound to the column with sp_bindefault.

Server failures can create gapsin IDENTITY column values. The
maximum size of the gap depends on the setting of the identity burning set
factor configuration parameter. Gaps can also result from manual insertion
of datainto the IDENTITY column, deletion of rows, and transaction
rollbacks.

e Only thetable owner, Database Owner, or System Administrator can
explicitly insert avalue into an IDENTITY column after setting
identity_insert table_name on for the column’s base table. A user can set
identity_insert table_name on for onetable at atime in a database. When
identity_insert iSs on, each insert statement must include a column list and
must specify an explicit value for the IDENTITY column.

Inserting avalueinto the IDENTITY column allows you to specify a seed
value for the column or to restore arow that was deleted in error. Unless
you have created a unique index on the IDENTITY column, Adaptive
Server does not verify the uniqueness of the value; you can insert any
positive integer.

To insert an explicit valueinto an IDENTITY column, the table owner,
Database Owner, or System Administrator must set identity_insert
table_name on for the column’s base table, not for the view through which
it isbeing inserted.

»  The maximum value that can be inserted into an IDENTITY columniis
10 Precision _ 1 Once an IDENTITY column reaches this value, any
additional insert statements return an error that aborts the current
transaction.
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When this happens, usethecreate table statement to create anew tablethat
isidentical totheold one, but that hasalarger precision for the IDENTITY
column. Once you have created the new table, use either the insert
statement or the bep utility to copy the data from the old table to the new
one.

« Usethe @@identity global variable to retrieve the last value that you
inserted into an IDENTITY column. If thelast insert or select into
statement affected atable with no IDENTITY column, @@identity
returns the value 0.

« AnIDENTITY column selected into aresult table observes the following
rules with regard to inheritance of the IDENTITY property:

« [fanIDENTITY column is selected more than once, it is defined as
NOT NULL in the new table. It does not inherit the IDENTITY

property.

e IfanIDENTITY columnis selected as part of an expression, the
resulting column does not inherit the IDENTITY property. Itis
created as NULL if any column in the expression allows nulls;
otherwise, it is created as NOT NULL.

e |f the select statement contains a group by clause or aggregate
function, the resulting column does not inherit the IDENTITY
property. Columns that include an aggregate of the IDENTITY
column are created NULL; others are created NOT NULL.

« AnIDENTITY columnthat isselected into atablewith aunion or join
doesnotretaintheIDENTITY property. If thetable containstheunion
of the IDENTITY column and a NULL column, the new columnis
defined as NULL ; otherwise, it is defined as NOT NULL.

Inserting data through views

« If aview iscreated with check option, each row that isinserted through the
view must meet the selection criteria of the view.

For example, the stores_cal view includes all rows of the stores table for
which state has avalue of “CA”:

create view stores cal
as select * from stores
where state = "CA"
with check option

The with check option clause checks each insert statement against the
view’'s selection criteria. Rowsfor which state hasavalue other than“ CA”
arerejected.
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» If aview iscreated with check option, all viewsderived from the baseview
must satisfy the view’s selection criteria. Each new row inserted through a
derived view must be visible through the base view.

Consider theview stores_cal30, whichisderived fromstores_cal. Thenew
view includes information about storesin California with payment terms
of “Net 30":

create view stores cal30
as select * from stores cal
where payterms = "Net 30"

Because stores_cal was created with check option, all rowsinserted or
updated through stores_cal30 must be visible through stores_cal. Any row
with a state value other than “CA” isrejected.

Notice that stores_cal30 does not have a with check option clause of its
own. Thismeansthat you can insert or update arow with apayterms value
other than “Net 30" through stores_cal30. Thefollowing update statement
would be successful, even though the row would no longer be visible
through stores_cal30:

update stores_cal30
set payterms = "Net 60"
where stor id = "7067"

* insert statements are not allowed on join views created with check option.

e If youinsert or update arow through ajoin view, all affected columns must
belong to the same base table.

Partitoning tables for improved insert performance

* Anunpartitioned table with no clustered index consists of asingle doubly
linked chain of database pages, so eachinsertioninto the table usesthelast
page of the chain. Adaptive Server holdsan exclusivelock on thelast page
while it inserts the rows, blocking other concurrent transactions from
inserting data into the table.

Partitioning atable with the partition clause of the alter table command
creates additional page chains. Each chain hasitsown last page, which can
be used for concurrent insert operations. Thisimprovesinsert performance
by reducing page contention. If the tableis spread over multiple physical
devices, partitioning also improvesinsert performance by reducing I/O
contention while the server flushes data from cache to disk. For more
information about partitioning tables for insert performance, seethe
Performance and Tuning Guide.

Standards ANSI SQL — Compliance level: Entry-level compliant.
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Permissions

See also

The following are Transact-SQL extensions:
A union operator in the select portion of an insert statement.
e Quadification of atable or column name by a database name.

e Insertion through aview that containsajoin.

Note TheFIPSflagger does not detect insertions through aview that contains
ajoin.

« insert permission defaultsto the table or view owner, who can transfer it to
other users.

e insert permission for atable’ sIDENTITY column islimited to the table
owner, Database Owner, and System Administrator.

Commands alter table, create default, create index, create rule, create table,
create trigger, dbcc, delete, select, update

Datatypes Chapter 1, “ System and User-Defined Datatypes’ of Reference
Manual: Building Blocks.

System procedures sp_bindefault, sp_bindrule, sp_help, sp_helpartition,
sp_unbindefault, sp_unbindrule

Utilities bcp
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kill
Description

Syntax

Parameters

Examples

Usage

fid spid status

Kills a process.
kill spid
spid
is the identification number of the process you want to kill. spid must be a

constant; it cannot be passed as a parameter to a stored procedure or used as
alocal variable. Use sp_who to see alist of processes and other information.

kill 1378

To get areport on the current processes, execute sp_who. Followingisatypical
report:

loginame origname hostname blk dbname

0 1 recv sleep bird bird jazzy 0 master AWAITING COMMAND

0 2 sleeping NULL NULL 0 master NETWORK HANDLER

0 3 sleeping NULL NULL 0 master MIRROR HANDLER

0 4 sleeping NULL NULL 0 master AUDIT PROCESS

0 5 sleeping NULL NULL 0 master CHECKPOINT SLEEP

0 6 recv sleep rose rose petal 0 master AWAITING COMMAND

0 7 running robert sa helos 0 master SELECT

0 8 send sleep daisy daisy chain 0 pubs2 SELECT

0 9 alarm sleep 1lily lily pond 0 master WAITFOR

0 10 1lock sleep viola viola cello 7 pubs2 SELECT
The spid column contains the process identification numbers used in the
Transact-SQL kill command. The blk column contains the process ID of a
blocking process, if thereisone. A blocking process (which may have an
exclusive lock) is one that is holding resources that are needed by another
process. In this example, process 10 (aselect on atable) is blocked by process
7 (abegin transaction followed by an insert on the same table€).
Thestatus column reportsthe state of the command. Thefollowing table shows
the status val ues and the effects of sp_who:

Table 1-28: Status values reported by sp_who

Status Description Effect of kill command

recv sleep  Waiting on anetwork read. Immediate.

send sleep  Waiting on anetwork send. Immediate.

alarm sleep Waiting onan aarm, such aswaitfor delay Immediate.

"10:00".
lock sleep  Waiting onalock acquisition. Immediate.
326 Adaptive Server Enterprise



CHAPTER 1 Commands

Status Description Effect of kill command

sleeping Waiting on disk 1/0O or some other resource.  Processiskilled when it “wakes up,” usually
Probably indicates a process that isrunning, immediately. A few sleeping processes do not
but doing extensive disk 1/0. wake up, and require an Adaptive Server reboot

to clear.

runnable In the queue of runnable processes. Immediate.

running Actively running on one of the server Immediate.
engines.

infected Adaptive Server has detected a serious error  kill command not recommended. Adaptive
condition; extremely rare. Server restart probably required to clear process.

background A process, such asathreshold procedure, run  Immediate; use kill with extreme care.

by Adaptive Server rather than by a user
process.

Recommend a careful check of sysprocesses
before killing a background process.

log suspend

Processes suspended by reaching the
|ast-chance threshold on the log.

Immediate.

Standards
Permissions

See also

To get areport on the current locks and the spids of the processes holding them,

use sp_lock.

ANSI SQL — Compliance level: Transact-SQL extension.

kill permission defaults to System Administrators and is not transferable.

Commands shutdown

System procedures sp_lock, sp_who
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load database

Description Loads a backup copy of auser database, including its transaction log, that was
created with dump database.
Syntax load database database_name

from [compress::]stripe_device
[at backup_server_name ]
[density = density_value,
blocksize = number_bytes,
dumpvolume = volume_name,
file = file_name]

[stripe on [compress::]stripe_device
[at backup_server_name ]
[density = density_value,
blocksize = number_bytes,
dumpvolume = volume_name,
file = file_name]

[[stripe on [compress::]stripe_device
[at backup_server_name ]
[density = density_value,
blocksize = number_bytes,
dumpvolume = volume_name,
file = file_name]]...]

[with {
density = density_value,
blocksize = number_bytes,
dumpvolume = volume_name,
file = file_name,

[dismount | nodismount],
[nounload | unload],

listonly [= full],

headeronly,

notify = {client | operator_console}

Hl

Parameters database_name
isthe name of the database that will receive the backup copy. It can be either
adatabase created with the for load option, or an existing database. Loading
dumped data to an existing database overwrites all existing data. The
receiving database must be at |east as large as the dumped database. The
database name can be specified as aliteral, alocal variable, or astored
procedure parameter.

compress::
invokes the decompression of the archived database. For more information
about the compress option, see Chapter 27, “ Backing Up and Restoring User
Databases’ in the System Administration Guide.
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from stripe_device
is the device from which data is being loaded. See “ Specifying dump
devices’ on page 342 for information about what form to use when
specifying a dump device. For alist of supported dump devices, see the
Adaptive Server installation and configuration guides.

at backup_server_name
isthe name of aremote Backup Server running on the machine to which the
dump deviceis attached. For platformsthat use interfacesfiles, the
backup_server _name must appear in the interfacesfile.

density = density_value
isignored. For more information, see the dump database command.

blocksize = number_bytes
overrides the default block size for a dump device. If you specify a block
sizeon UNIX systems, it should beidentical to that used to make the dump.
For more information, see the dump database command.

dumpvolume = volume_name
is the volume name field of the ANSI tape label. load database checksthis
label when the tape is opened and generates an error message if the wrong
volume is loaded.

Note When using load database, the dumpvolume option does not provide an
error messages if an incorrect file name is given for the file=filename option.
The backup server searches the entire tape looking for that file, regardless of
an incorrect tape mounted.

stripe on stripe_device
isan additional dump device. You can use up to 32 devices, including the
device named in the to stripe_device clause. The Backup Server |oads data
from al devices concurrently, reducing the time and the number of volume
changes required. See “ Specifying dump devices’ on page 342 for
information about how to specify a dump device.

dismount | nodismount
on platforms that support logical dismount — determines whether tapes
remain mounted. By default, all tapes used for aload are dismounted when
the load completes. Use nodismount to keep tapes available for additional
loads or dumps.

Reference Manual: Commands 329



load database

nounload | unload
determines whether tapes rewind after the load compl etes. By default, tapes
do not rewind, allowing you to make additional loads from the same tape
volume. Specify unload for the last dump fileto beloaded from amultidump
volume. This rewinds and unloads the tape when the load compl etes.

file = file_name
isthe name of aparticular database dump on the tape volume. If you did not
record the dump file names at the time you made the dump, use listonly to
display information about all dump files.

listonly [ = full]
displaysinformation about all dump files on atape volume, but does not
load the database. listonly identifies the database and device, the date and
time the dump was made, and the date and timeit can be overwritten. listonly
= full provides additional details about the dump. Both reports are sorted by
ANSI tapelabel.

After listing thefileson avolume, the Backup Server sends avolume change
request. The operator can either mount another tape volume or terminate the
list operation for all dump devices.

Due to current implementation, the listonly option overrides the headeronly
option.

Warning! Do not use load database with listonly on 1/4-inch cartridge tape.

headeronly
displays header information for a single dump file, but does not load the
database. headeronly displays information about the first file on the tape
unless you use the file = file_name option to specify another file name. The
dump header indicates:

*  Type of dump (database or transaction log)
o Database D

* Filename

e Date the dump was made

*  Character set

*  Sort order

e Page count

e Next object ID
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notify = {client | operator_console}
overrides the default message destination.

e On operating systems that offer an operator terminal feature, volume
change messages are always sent to the operator terminal on the
machine on which the Backup Server isrunning. Use client to route
other Backup Server messages to the terminal session that initiated the
dump database.

e On operating systems (such as UNIX) that do not offer an operator
terminal feature, messages are sent to the client that initiated the dump
database. Use operator_console to route messages to the terminal on
which the Backup Server is running.

Examples Example 1 Reloads the database pubs2 from atape device:
load database pubs2
from "/dev/nrmto"

Example 2 Loads the pubs2 database, using the Backup Server

REMOTE_BKP_SERVER. This command names three devices:
load database pubs2

from "/dev/nrmt4" at REMOTE_ BKP_SERVER
stripe on "/dev/nrmt5" at REMOTE_BKP_SERVER
stripe on "/dev/nrmt0" at REMOTE_BKP_SERVER

Example 3 Loads the pubs2 database from a compressed dump file called

dmp090100.dmp located at /opt/bin/Sybase/dumps:
load database pubs2 from

"compress: :/opt/bin/Sybase/dumps/dmp090100.dmp"
Usage e Thelistonly and headeronly options display information about the dump
files without loading them.

e Dumps and loads are performed through Backup Server.

e To make sure databases are synchronized correctly so that all the proxy
tables have the correct schemato the content of the primary database you
just reloaded, you may need to run the alter database dbname for
proxy_update command on the server hosting the proxy database.

e Table1-29 describesthe commands and system procedures used to restore
databases from backups:

Table 1-29: Commands used to restore databases from dumps
Use this command To do this
create database for load Create a database for the purpose of loading a dump.
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Use this command

To do this

load database

Restore a database from a dump.

load transaction

Apply recent transactions to a restored database.

online database

Make a database availablefor public use after anormal load sequence or
after upgrading the database to the current version of Adaptive Server.

load { database | transaction}  ldentify the dump files on atape.
with {headeronly | listonly}

sp_volchanged

Respond to Backup Server’s volume change messages.

Restrictions

332

If proxy tablesarein the database they are be part of the database saveset.
The content data of proxy tablesis not included in the save; only the
pointer is saved and restored.

You cannot load a dump that was made on a different platform.

You cannot load a dump that was generated on a server version before
version 10.0.

If a database has cross-database referential integrity constraints, the
sysreferences system table stores the name—not the ID humber—of the
external database. Adaptive Server cannot guarantee referential integrity
if you use load database to change the database name or to load it onto a
different server.

Each time you add or remove a cross-database constraint or drop atable
that contains a cross-database constraint, dump both of the affected
databases.

Warning! Loading earlier dumps of these databases can cause database
corruption. Before dumping a database to load it with a different name or
move it to another Adaptive Server, use alter table to drop all external
referential integrity constraints.

load database clears the suspect page entries pertaining to the loaded
database from master..sysattributes.

load database overwrites any existing data in the database.

After adatabase dump isloaded, two processes may require additional
time before the database can be brought online:
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e All unused pages in the database must be zeroed after the load
completes. The time required depends on the number of unused
pages. If the target database is the same size as the database that is
loaded, the Backup Server performsthis step. If the target databaseis
larger than the database that is loaded, Adaptive Server performsthis
step after the Backup Server completesthe load. Thetimerequired for
this step depends on the number of empty pages.

e All transactionsin the transaction log included in the database dump
must be rolled back or rolled forward. The time required depends on
the number and type of transactionsin thelog. Thisstepis performed
by Adaptive Server.

The receiving database must be as large as or larger than the database to
be loaded. If the receiving database istoo small, Adaptive Server displays
an error message that gives the required size.

You cannot load from the null device (on UNIX, /dev/null).

You cannot use load database in a user-defined transaction.

Locking out users during loads

While you are loading a database, it cannot bein use. load database sets
the status of the database to “offline.” No one can use the database while
its statusis “offline.” The “offling” status prevents users from accessing
and changing the database during a load sequence.

A database loaded by load database remains inaccessible until online
database is issued.

Upgrading database and transaction log dumps

Reference Manual: Commands

To restore and upgrade a user database dump from aversion 10.0 or later
server to the current version of Adaptive Server:

a Load the most recent database dump.

b Load, inorder, al transaction log dumps made since the last database
dump.

Adaptive Server checks the timestamp on each dump to make sure
that it is being loaded to the correct database and in the correct
sequence.

c Issueonline database to do the upgrade and make the database
available for public use.

d Dump the newly upgraded database immediately after upgrade, to
create a dump consistent with the current version of Adaptive Server.
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Specifying dump devices

You can specify the dump device as aliteral, alocal variable, or a
parameter to a stored procedure.

You can specify alocal device as:

* Alogica device name from the sysdevices System table
* An absolute path name

* A relative path name

The Backup Server resolves relative path names using Adaptive Server’'s
current working directory.

When loading across the network, specify the absolute path name of the
dump device. The path name must be valid on the machine on which the
Backup Server is running. If the name includes characters other than
letters, numbers, or the underscore (_), enclose the entire name in quotes.

Ownership and permissions problems on the dump device may interfere
with use of load commands.

You can run morethan oneload (or dump) at the sametime, aslong aseach
load uses a different physical device.

Backup Servers

You must have aBackup Server running on the same machine as Adaptive
Server. The Backup Server must be listed in the master..sysservers table.
Thisentry is created during installation or upgrade and should not be
deleted.

If your backup devices are located on another machine, so that you load
across a network, you must also have a Backup Server installed on the
remote machine.

Volume names

334

Dump volumes are labeled according to the ANSI tape labeling standard.
Thelabel includes the logical volume number and the position of the
device within the stripe set.
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Standards

Permissions

See also

e During loads, Backup Server usesthetape label to verify that volumesare
mounted in the correct order. This allows you to load from asmaller
number of devices than you used at dump time.

Note When dumping and loading across the network, you must specify
the same number of stripe devices for each operation.

Changing dump volumes

e |f the Backup Server detects a problem with the currently mounted
volume, it requests a volume change by sending messages to either the
client or its operator console. After mounting another volume, the operator
notifies the Backup Server by executing sp_volchanged on any Adaptive
Server that can communicate with the Backup Server.

Restoring the system databases

e Seethe System Administration Guide for step-by-step instructions for
restoring the system databases from dumps.

Disk mirroring

e At thebeginning of aload, Adaptive Server passes Backup Server the
primary device name of each logical database and log device. If the
primary device has been unmirrored, Adaptive Server passes the name of
the secondary device instead. If any named device fails before Backup
Server completes its data transfer, Adaptive Server aborts the load.

e If you attempt to unmirror any named device while a load database isin
progress, Adaptive Server displays a message. The user executing disk
unmirror can abort the load or defer the disk unmirror until after the load
completes.

e Backup Server |oads the data onto the primary device, then load database
copiesit to the secondary device. load database takes longer to complete
if any database device is mirrored.

ANSI SQL — Compliance level: Transact-SQL extension.

Only a System Administrator, Database Owner, or user with the Operator role
can execute load database.

Commands alter database, dbcc, dump database, dump transaction, load
transaction, online database

System procedures sp_helpdb, sp_helpdevice, sp_volchanged
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load transaction

Description L oads a backup copy of the transaction log that was created with dump
transaction.
Syntax load tran[saction] database_name

from [compress::]stripe_device
[at backup_server_name ]
[density = density_value,
blocksize = number_bytes,
dumpvolume = volume_name,
file = file_name]

[stripe on [compress::]stripe_device
[at backup_server_name ]
[density = density_value,
blocksize = number_bytes,
dumpvolume = volume_name,
file = file_name]

[[stripe on [compress::]stripe_device
[at backup_server_name ]
[density = density_value,
blocksize = number_bytes,
dumpvolume = volume_name,
file = file_name]]...]

[with {
density = density_value,
blocksize = number_bytes,
dumpvolume = volume_name,
file = file_name,

[dismount | nodismount],
[nounload | unload],

listonly [= full],

headeronly,

notify = {client | operator_console}
until_time = datetime}]]

Parameters database_name
is the name of the database to receive data from a dumped backup copy of
the transaction log. The log segment of the receiving database must be at
least aslarge asthelog segment of the dumped database. The database name
can be specified asaliteral, aloca variable, or a parameter of a stored
procedure.

compress::
invokesthe decompression of the archived transaction log. See Chapter 27,
“Backing Up and Restoring User Databases’ in the System Administration
Guide for more information about the compress option.
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from stripe_device
is the name of the dump device from which you are loading the transaction
log. For information about the form to use when specifying a dump device,
see “ Specifying dump devices’ on page 342. For alist of supported dump
devices, see the Adaptive Server installation and configuration guides.

at backup_server_name
isthe name of aremote Backup Server running on the machine to which the
dump deviceis attached. For platformsthat use interfacesfiles, the
backup_server _name must appear in the interfacesfile.

density = density_value
overrides the default density for atape device. This option isignored.

blocksize = number_bytes
overrides the default block size for a dump device. If you specify a block
size on UNIX systems, it should be identical to that used to make the dump.

dumpvolume = volume_name
isthevolume namefield of the ANSI tape label. load transaction checksthis
label when the tape is opened and generates an error message if the wrong
volume is loaded.

stripe on stripe_device
isan additional dump device. You can use up to 32 devices, including the
device named in the to stripe_device clause. The Backup Server |oads data
from all devices concurrently, reducing the time and the number of volume
changes required. See “ Specifying dump devices’ on page 342 for
information about how to specify a dump device.

dismount | nodismount
on platforms that support logical dismount — determines whether tapes
remain mounted. By default, all tapes used for aload are dismounted when
the load completes. Use nodismount to keep tapes available for additional
loads or dumps.

nounload | unload
determines whether tapes rewind after the load completes. By default, tapes
do not rewind, allowing you to make additional loads from the same tape
volume. Specify unload for thelast dump fileto be loaded from amultidump
volume. This rewinds and unloads the tape when the |load completes.

file = file_name
isthe name of aparticular database dump on the tape volume. If you did not

record the dump file names at the time you made the dump, use listonly to
display information about all the dump files.
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listonly [ = full]

displaysinformation about all the dump files on atape volume, but does not
load the transaction log. listonly identifies the database and device, the date
and time the dump was made, and the date and time it can be overwritten.
listonly = full provides additional details about the dump. Both reports are
sorted by ANSI tape label.

After listing thefileson avolume, the Backup Server sends avolume change
request. The operator can either mount another tape volume or terminate the
list operation for all dump devices.

In the current implementation, listonly overrides headeronly.

Warning! Do not use load transaction with listonly on 1/4-inch cartridge tape.

headeronly

displays header information for a single dump file, but does not load the
database. headeronly displays information about the first file on the tape
unless you use the file = file_name option to specify another file name. The
dump header indicates:

*  Type of dump (database or transaction log)

o DatabaseID

* Filename

e Date the dump was made

*  Character set

*  Sort order

*  Page count

e Next object ID

e Checkpoint location in the log

» Location of the oldest begin transaction record

e Old and new sequence dates
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notify = {client | operator_console}
overrides the default message destination.

e On operating systems that offer an operator terminal feature, volume
change messages are always sent to the operator terminal on the
machine on which the Backup Server isrunning. Use client to route
other Backup Server messages to the terminal session that initiated the
dump database.

e On operating systems (such as UNIX) that do not offer an operator
terminal feature, messages are sent to the client that initiated the dump
database. Use operator_console to route messages to the terminal on
which the Backup Server is running.

until_time
|oads the transaction log up to a specified time in the transaction log. Only
transactions committed before the specified time are saved to the database.

Examples Example 1 Loads the transaction log for the database pubs?2 tape:

load transaction pubs?2
from "/dev/nrmto"

Example 2 Loadsthetransaction log for the pubs2 database, using the Backup
Server REMOTE_BKP_SERVER:

load transaction pubs2
from "/dev/nrmt4" at REMOTE_ BKP_SERVER
stripe on "/dev/nrmt5" at REMOTE_BKP_SERVER
stripe on "/dev/nrmt0" at REMOTE_BKP_SERVER

Example 3 Loads the transaction log for pubs2, up to March 20, 1997, at
10:51:43:866 a.m:

load transaction pubs?2
from "/dev/ntmto"
with until time = "mar 20, 1997 10:51:43:866am"

Usage e Thelistonly and headeronly options display information about the dump
files without loading them.

«  Dumps and loads are performed through Backup Server.

e Table1-30 describesthe commands and system procedures used to restore
databases from backups:
Table 1-30: Commands used to restore databases

Use this command To do this
create database for load Create a database for the purpose of loading a dump.
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Use this command

To do this

load database

Restore a database from a dump.

load transaction

Apply recent transactions to a restored database.

online database

Make a database available for public use after anormal load sequence or
after upgrading the database to the current version of Adaptive Server.

load { database | transaction}  Identify the dump files on atape.
with {headeronly | listonly}

sp_volchanged

Respond to the Backup Server’s volume change messages.

Restrictions

You cannot load a dump that was made on a different platform.

You cannot load a dump that was generated on a version before 10.0
server.

The database and transaction logs must be at the same release level.
L oad transaction logs in chronological order.
You cannot load from the null device (on UNIX, /dev/null).

You cannot use load transaction after an online database command that
does an upgrade. The correct sequence for upgrading a database is load
database, load transaction, online database.

Do not issue online database until al transaction logs are loaded. The
command sequence is:

a Load database
b Load transaction (repeat as needed)
¢ Online database

However, to load additional transaction logs while retaining read-only
access to the database (a typical “warm backup” situation), use the dump
tran for standby_access option to generate the transaction dumps. You can
then issue online database for standby_access for read-only access.

You cannot use the load transaction command in a user-defined
transaction.

Restoring a database
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To restore a database:
e Load the most recent database dump
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e Load, inorder, al transaction log dumps made since the last database
dump

e Issueonline database to make the database available for public use

e Eachtimeyou add or remove a cross-database constraint, or drop atable
that contains a cross-database constraint, dump both of the affected
databases.

Warning! Loading earlier dumps of these databases can cause database
corruption.

«  For more information on backup and recovery of Adaptive Server
databases, see the System Administration Guide.

Recovering a database to a specified time

e You can use the until_time option for most databases that can be loaded or
dumped. It does not apply to databases such as master, in which the data
and logs are on the same device. Also, you cannot use it on any database
that has had atruncated log since the last dump database, such astempdb.

e Theuntil_time optionis useful for the following reasons:

e |t enables you to have a database consistent to a particular time. For
example, in an environment with a decision support system (DSS)
database and an online transaction processing (OLTP) database, the
System Administrator can roll the DSS database to an earlier
specified time to compare data between the earlier version and the
current version.

e If auser inadvertently destroys data, such as dropping an important
table, you can use the until_time option to back out the errant
command by rolling forward the database to a point just before the
data was destroyed.

« To effectively use the until_time option after data has been destroyed, you
must know the exact time the error took place. You can find out by
executing a select getdate() command immediately after the error. For a
more precise time using milliseconds, use the convert function, for
example:

select convert (char(26), getdate(), 109)

Feb 26 1997 12:45:59:650PM
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After you load atransaction log using until_time, Adaptive Server restarts
the database’s log sequence. This means that until you dump the database
again, you cannot load subsequent transaction logs after the load
transaction using until_time. Dump the database before you dump another
transaction log.

Only transactionsthat committed before the specified time are saved to the
database. However, in some cases, transactions committed shortly after
theuntil_time specification are applied to the database data. Thismay occur
when severa transactions are committing at the same time. The ordering
of transactions may not be written to the transaction log in time-ordered
sequence. In this case, the transactions that are out of time sequence
reflected in the data that has been recovered. The time should be lessthan
a second.

For more informati on on recovering a database to a specified time, seethe
System Administration Guide.

Locking users out during loads

While you are loading a database, it cannot be in use. load transaction,
unlike load database, does not change the offline/online status of the
database. load transaction leaves the status of the database the way it found
it. load database setsthe status of the database to “offline”. No one can use
the database whileit is“ offline.” The “offline” status prevents users from
accessing and changing the database during a load sequence.

A database loaded by load database remains inaccessible until online
database isissued.

Upgrading database and transaction log dumps

To restore and upgrade a user database dump from a version 10.0 or later
server to the current version of Adaptive Server:

a Load the most recent database dump.

b Load, inorder, al transaction logs generated after the last database
dump.

¢ Useonline database to do the upgrade.

d Dumpthenewly upgraded databaseimmediately after the upgrade, to
create a dump that is consistent with the current version of Adaptive
Server.

Specifying dump devices

You can specify the dump device as aliteral, alocal variable, or a
parameter to a stored procedure.
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«  Whenloading from alocal device, you can specify the dump device as:
e An absolute path name
e A réative path name
« Alogical device name from the sysdevices system table

Backup Server resolves relative path names, using Adaptive Server’'s
current working directory.

*  When loading across the network, specify the absol ute path name of the
dump device. (You cannot use arelative path name or alogical device
name from the sysdevices system table.) The path name must be valid on
the machine on which the Backup Server is running. If the name includes
any characters other than letters, numbers or the underscore (_), you must
enclose it in quotes.

e Ownership and permissions problems on the dump device may interfere
with use of load commands. sp_addumpdevice adds the device to the
system tables, but does not guarantee that you can load from that device or
create afile as a dump device.

e You canrun morethan oneload (or dump) at the sametime, aslong aseach
one uses a different physical device.

Backup Servers

*  You must have a Backup Server running on the same machine as your
Adaptive Server. The Backup Server must be listed in the
master..sysservers table. This entry is created during installation or
upgrade and should not be deleted.

« If your backup devices are located on another machine so that you load
across a network, you must also have a Backup Server installed on the
remote machine.

Volume names

e Dump volumes are labeled according to the ANSI tape-labeling standard.
The label includes the logical volume number and the position of the
device within the stripe set.
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»  During loads, Backup Server usesthe tape label to verify that volumes are
mounted in the correct order. This allows you to load from asmaller
number of devices than you used at dump time.

Note When dumping and |oading across a network, you must specify the
same number of stripe devices for each operation.

Changing dump volumes

» |If Backup Server detects a problem with the currently mounted volume, it
requests a volume change by sending messages to either the client or its
operator console. After mounting another volume, the operator notifies
Backup Server by executing sp_volchanged on any Adaptive Server that
can communicate with Backup Server.

Restoring the system databases

»  For step-by-step instructions for restoring the system databases from
dumps, see the System Administration Guide.

Disk mirroring

e Atthebeginning of aload, Adaptive Server passes the primary device
name of each logical database device and each logical log device to the
Backup Server. If the primary device has been unmirrored, Adaptive
Server passes the name of the secondary device instead. If any named
devicefailsbheforethe Backup Server completesits datatransfer, Adaptive
Server aborts the load.

e If you attempt to unmirror any of the named devices while aload
transaction is in progress, Adaptive Server displays a message. The user
executing disk unmirror can abort the load, or defer disk unmirror until after
the load compl etes.

»  Backup Server |oadsthe dataonto the primary device, then load transaction
copiesit to the secondary device. load transaction takes longer to complete
if any database deviceis mirrored.

ANSI SQL — Compliance level: Transact-SQL extension.

load transaction permission defaultsto the Database Owner and operators. It is
not transferable.

Commands disk unmirror, dump database, dump transaction, load database,
online database

System procedures sp_dboption, sp_helpdb, sp_helpdevice, sp_volchanged
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lock table

Description

Syntax

Parameters

Examples

Explicitly locks atable within a transaction.

lock table table_name in {share | exclusive } mode
[ wait [ numsecs ] | nowait ]

table_name
specifies the name of the table to be locked.

share | exclusive
specifies the type of lock, shared or exclusive, to be applied to the table.

wait numsecs
specifies the number of secondsto wait, if alock cannot be acquired
immediately. If numsecs is omitted, specifies that the lock table command
should wait until lock is granted.

nowait
causes the command to fail if the lock cannot be acquired immediately.

Example 1 Triesto acquire a shared table lock on the titles table. If a
session-level wait has been set with set lock wait, thelock table command waits
for that period of time; otherwise, the server-level wait period is used:

begin transaction
lock table titles in share mode

Example 2 Triesto acquire an exclusive table lock on the authors table. If the
lock cannot be acquired within 5 seconds, the command returns an
informational message. Subsequent commands within the transaction continue
as they would have without lock table:

begin transaction
lock table authors in exclusive mode wait 5

Example 3 If atablelock is not acquired within 5 seconds, the procedure
checks the user’srole. If the procedure is executed by a user with sa_role, the
procedure prints an advisory message and proceeds without atablelock. If the
user does not have sa_role, the transaction is rolled back:

create procedure bigbatch

as

begin transaction

lock table titles in share mode wait 5

if @eerror = 12207

begin
/*
** Allow SA to run without the table lock
** Other users get an error message
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*/
if (proc_role("sa role") = 0)
begin

print "You cannot run this procedure at
this time, please try again later"
rollback transaction
return 100
end
else
begin
print "Couldn't obtain table lock,
proceeding with default locking."
end
end
/* more SQL here */
commit transaction

If you use lock table asthe first statement after the set chained on
command, this creates a new transaction.

You can use lock table only within atransaction. Thetablelock is held for
the duration of the transaction.

The behavior of lock table depends on the wait-time options that are
specified in the command or that are active at the session level or server
level.

If the wait and nowait option are not specified, lock table uses either the
session-level wait period or the server-level wait period. If asession-level
wait has been set using set lock wait, it is used, otherwise, the server-level
wait period is used.

If the table lock cannot be abtained with the time limit (if any), the lock
table command returns message 12207. The transaction is not rolled back.
Subsequent commands in the transaction proceed as they would have
without the lock table command.

You cannot use lock table on system tables or temporary tables.

You can issue multiple lock table commands in the same transaction.

ANSI SQL — Compliance level: Transact-SQL extension.

You must have select access permission on the table to use lock table in share
mode. You must have delete, insert, Or update access permission on thetableto
use lock table in exclusive mode.

Commands set
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mount

Description

Syntax

Parameters

Examples

Use the mount command to attach the database to the destination or secondary
Adaptive Server. The mount command decodes the information in the manifest
file and makes the set of databases available. All the required supporting
activities are executed, including adding database devices, if necessary, and
activating them, creating the catalog entries for the new databases, and
recovering them.

Before mounting the databases, use mount with listonly and modify the device
pathnames at the destination Adaptive Server. Then use mount to actually
mount the databases.

The mount limits the number of databases to eight in a single command.

Warning! For every login that is allowed access to a database on the original
Adaptive Server, a corresponding login for the same suid must exist at the
destination Adaptive Server.

For permissions to remain unchanged, the login maps at the destination
Adaptive Server must be identical to that on the source Adaptive Server.

mount database all from <manifest_file> [with listonly]

manifest_file
The manifest file is the binary file that describes the databases that are
present on a set of database devices.

Operations that can perform character translations of the file contents (such
as ftp) corrupt the manifest file unless done in binary mode.

Example 1 Findsthe path names listed on the manifest file from the source
Adaptive Server:

mount database all from "/data/sybase2/mfilel" with listonly

go
"/data/sybasel/d0.dbs" = "ldevl"
"/data/sybase2/d14.dbs" = "ldev13"

When you have the path names, you can verify or modify them to meet your
criteria at the destination Adaptive Server.

Example 2 When the database isloaded to the secondary Adaptive Server, you
then mount it.

mount database all from "/data/sybase2/mfilel" using
"/data/sybase2/d0.dbs" = "ldevl",
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"/data/sybase2/dl4.dbs" = "1ldevl3"

When the mount process has completed, the databaseis till offline. Use the
online database command to bring the database online. You do not have to
reboot the server.

Destination changes

Once databases are mounted on the destination Adaptive Server, certain
settings are cleared on the mounted database:

* Replication isturned off.

e Audit settings are cleared and turned off.

e Omni options, default remote location, and type are cleared.

e Cache bindings are dropped for both the mounted databases and their
objects.

» Recovery order is dropped for the mounted databases and becomes the
default dbid order.
System considerations

* You cannot use the mount command in a transaction.
*  You cannot mount a database on an HA-configured server.

Performance considerations
When you mount databases onto an Adaptive Server:

» Database IDsfor the transported databases must be on the destination
Adaptive Server. If the database ID is already in use in the destination
Adaptive Server, the mount command displays awarning that dbcc
checkalloc must be run on the database. Run checkalloc if the database is
not being mounted for temporary use.

e If thedbid is changed, all procedures are marked for recompiling in the
database. Thisincreases the time it takes to recover the database at the
destination and delays the first execution of the procedure.

Renaming devices

The manifest file contains the device paths known to the source Adaptive
Server that created the manifest file. If the destination Adaptive Server
accesses the devices with a different path, you can specify the new path to the
mount command.

1 Usethe mount command with listonly to display the old path:

mount database all from "/work2/Mpubs file" with listonly
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go
"/work2/Devices/pubsdat.dat" = "pubs2dat"

2  If the new path for the device pubs2dat is /work2/Devices/pubsdevice.dat,
(the Devices path in Windows) specify the new device in the mount

command:
mount database all from "/work2/Mpubs file" using
"/work2/datadevices/pubsdevice.dat" = "pubs2dat"
Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions mount requires an sa or dba role.
See also Commands unmount, quiesce database
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nullif

Description

Syntax

Parameters

Examples

Usage

select price,
from titles

Supports conditional SQL expressions; can be used anywhere avalue
expression can be used; alternative for acase expression.

nullif(expression, expression)

nullif
comparesthe values of thetwo expressions. If thefirst expression equalsthe
second expression, nullif returnsNULL. If thefirst expression does not equal
the second expression, nullif returns the first expression.

expression
isacolumn name, a constant, afunction, a subquery, or any combination of
column names, constants, and functions connected by arithmetic or bitwise
operators. For more information about expressions, see “ Expressions’ on
page 249 in Chapter 4, “ Expressions, | dentifiers, and Wildcard Characters”
of Reference Manual: Building Blocks.

Example 1 Selectsthe titles and type from the titles table. If the book typeis
UNDECIDED, nulliif returnsa NULL value:

select title,
nullif (type, "UNDECIDED")
from titles

Example 2 Thisisan aternative way of writing Example 1:

select title,
case
when type = "UNDECIDED" then NULL
else type
end
from titles

e nullif expression alternate for a case expression.

* nullif expression simplifies standard SQL expressions by alowing you to
express a search condition as a simple comparison instead of using a
when...then construct.

* nullif expressions can be used anywhere an expression can be used in SQL.

e Atleast oneresult of the case expression must return anon-null value. For
exampl e the following results in an error message:

coalesce (NULL, NULL, NULL)

All result expressions in a CASE expression must not be NULL.

350
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e |f your query produces a variety of datatypes, the datatype of acase
expression result is determined by datatype hierarchy, as described in
“Datatype of mixed-mode expressions” on page 6 in Chapter 1, “ System
and User-Defined Datatypes’ of Reference Manual: Building Blocks. If
you specify two datatypes that Adaptive Server cannot implicitly convert
(for example, char and int), the query fails.

Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions nullif permission defaults to all users. No permission isrequired to useit.
See also Commands case, coalesce, select, if...else, where clause
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online database

Description Marks a database avail able for public use after anormal load sequence; if
needed, upgrades aloaded database to the current version of Adaptive Server;
brings a database online after loading a transaction log dumped with the for
standby_access option.

Syntax online database database_name [for standby_access]

Parameters database_name
specifies the name of the database to be brought online.

for standby_access
brings the database online on the assumption that the database contains no
open transactions.

Examples Example 1 Makes the pubs2 database available for public use after aload
sequence compl etes:

online database pubs2

Example 2 Brings the database inventory_db online. Used after loading
inventory_db with atransaction-log dump obtained through dump tran...with
standby_access:

online database inventory db for standby access

Usage e online database brings a database online for general use after a normal
database or transaction log load sequence.

*  Whenload database isissued, the database’s statusis set to “offline.” The
offline statusis set in the sysdatabases system table and remains set until
online database completes.

» Do not issue online database until all transaction logs are loaded. The
command sequence is:

* load database
* load transaction (there may be more than one load transaction)
* online database

» If you execute online database against a currently online database, no
processing occurs and no error messages are generated.

e online database...for standby_access can only be used with atransaction
log that was dumped using dump transaction...with standby_access. If you
useonline database...for standby_access after loading atransactionlog that
was dumped without using dump transaction...with standby access, online
database generates an error message and fails.
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You can use sp_helpdb to find out whether a database is currently online,
online for standby access, or offline.

Upgrading databases

online database initiates, if needed, the upgrade of aloaded database and
transaction log dumps to make the database compatible with the current
version of Adaptive Server. After the upgrade completes, the database is
made available for public use. If errors occur during processing, the
database remains offline.

online database is required only after a database or transaction log load
sequence. It is not required for new installations or upgrades. When
Adaptive Server is upgraded to a new version, all databases associated
with that server are automatically upgraded.

online database only upgrades version 10.0 or later user databases.

After you upgrade a database with online database, dump the newly
upgraded database to create a dump that is consistent with the current
version of Adaptive Server. You must dump the upgraded database before
you can issue a dump transaction command.

Standards ANSI SQL — Compliance level: Transact-SQL extension.

Permissions Only a System Administrator, Database Owner, or user with the Operator role
can execute online database.

See also Commands dump database, dump transaction, load database, load
transaction

System procedures sp_helpdb
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Examples

Usage

Standards
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Opens a cursor for processing.
open cursor_name

cursor_name
is the name of the cursor to open.

Opens the cursor named authors_crsr:
open authors crsr

e open opensa cursor. Cursors allow you to modify or delete rows on an
individual basis. You must first open a cursor to use the fetch, update, and
delete statements. For more information about cursors, see the
Transact-SQL User’s Guide.

e Adaptive Server returns an error message if the cursor is already open or
if the cursor has not been created with the declare cursor statement.

e Openingthe cursor causes Adaptive Server to evaluate theselect statement
that defines the cursor (specified in the declare cursor statement) and
makes the cursor result set available for processing.

»  Whenthe cursor isfirst opened, it is positioned before the first row of the
cursor result set.

»  When you set the chained transaction mode, Adaptive Server implicitly
begins a transaction with the open statement if no transaction is currently
active.

ANSI SQL — Compliance level: Transact-SQL extension.
open permission defaults to all users.

Commands close, declare cursor, fetch
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order by clause

Description Returns query resultsin the specified column(s) in sorted order.

Syntax [Start of select statement]

[order by {[table_name.| view_name.]Jcolumn_name
| select_list_number | expression} [asc | desc]
[{[table_name.| view_name.] column_name
select_list_number|expression} [asc
|desc]]...]

[End of select statement]

Parameters order by
sorts the results by columns.

asc

sortsthe resultsin ascending order. If you do not specify asc or desc, asc is

assumed.

desc
sorts the results in descending order.

Examples Example 1 Selectsthe titles whose price is greater than $19.99 and lists them

with thetitles in alphabetical order:

select title, type, price
from titles

where price > $19.99
order by title

But Is It User Friendly?

popular comp 22.95

Computer Phobic and Non-Phobic Individuals: Behavior Variations
psychology 21.59

Onions, Leeks, and Garlic: Cooking Secrets of the Mediterranean
trad cook 20.95

Secrets of Silicon Valley
popular comp 20.00

Example 2 Liststhe books from the titles table, in descending al phabetical
order of the type, and cal cul ates the average price and advance for each type:

select type, price, advance
from titles
order by type desc
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compute avg(price), avg(advance) by type

Example 3 Liststhetitle IDs from thetitles table, with the advances divided
by the total sales, ordered from the lowest calculated amount to the highest:

select title id, advance/total_ sales
from titles
order by advance/total_ sales

title id

MC3026 NULL
PC9999 NULL
MC2222 0.00
TC4203 0.26
PS3333 0.49
BU2075 0.54
MC3021 0.67
PC1035 0.80
PS2091 1.11
PS7777 1.20
BU1032 1.22
BU7832 1.22
BU1111 1.29
pPC8888 1.95
TC7777 1.95
PS1372 18.67
TC3218 18.67
PS2106 54 .05

Example 4 Lists book titles and types in order by the type, renaming the
columns in the output:

select title as BookName, type as Type
from titles
order by Type

Usage » order by returns query resultsin the specified column(s) in sorted order.
order by is part of the select command.

* InTransact-SQL, you can use order by to sort items that do not appear in
the select list. You can sort by a column heading, a column name, an
expression, an alias name (if specified in the select list), or a number
representing the position of theitem in the select list (select_list_number).

» If yousortby select_list_ number, the columnsto whichtheorder by clause
refers must be included in the select list, and the select list cannot be *
(asterisk).
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Use order by to display your query results in ameaningful order. Without
an order by clause, you cannot control the order in which Adaptive Server
returns results.

Restrictions

The maximum number of columns allowed in an order by clauseis 31.
order by cannot be used on text or image datatype columns.

Subqueries and view definitions cannot include an order by clause (or a
compute clause or the keyword into). Conversely, you cannot use a
subquery in an order by list.

You cannot update the result set of a server- or language- type cursor if it
contains an order by clause in its select statement. For more information
about the restrictions applied to updatable cursors, see the Transact-SQL
User’s Guide.

If you use compute by, you must also use an order by clause. The
expressions|listed after compute by must beidentical to or asubset of those
listed after order by, must bein the sameleft-to-right order, must start with
the same expression, and must not skip any expressions. For example, if
the order by clauseis:

order by a, b, c
the compute by clause can be any (or all) of these:

compute by a, b, c
compute by a, b
compute by a

The keyword compute can be used without by to generate grand totals,
grand counts, and so on. In this case, order by isoptional.

Collating sequences
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With order by, null values precede all others.

The sort order (collating sequence) on your Adaptive Server determines
how your datais sorted. The sort order choices are binary, dictionary,
case-insensitive, case-insensitive with preference, and case- and
accent-insensitive. Sort orders that are specific to specific national
languages may also be provided.
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Table 1-31: Effect of sort order choices

Adaptive Server sort order

Effects on order by results

Binary order

Sorts al data according to the numeric byte-value of each character in the
character set. Binary order sorts all uppercase letters before lowercase letters.
Binary sort order isthe only option for multibyte character sets.

Dictionary order

Sorts uppercase |etters before their lowercase counterparts (case-sensitive).
Dictionary order recognizes the various accented forms of aletter and sorts
them after the unaccented form.

Dictionary order, case-insensitive

Sorts datain dictionary order but does not recognize case differences.
Uppercase letters are equivalent to their lowercase counterparts and are sorted
as described in “ Sort rules” in the following section.

Dictionary order, case-insensitive

with preference

Sortsan uppercase letter in the preferred position, before itslowercase version.
It does not recognize case difference when performing comparisons (for
example, in where clauses).

Dictionary order, case- and
accent-insensitive

Sorts data in dictionary order, but does not recognize case differences; treats
accented forms of aletter as equivalent to the associated unaccented letter. It
intermingles accented and unaccented letters in sorting results.
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*  sp_helpsort reports the sort order installed on Adaptive Server.

Sort rules

*  Whentworowshave equivalent valuesin Adaptive Server’s sort order, the
following rules are used to order the rows:

The vauesin the columns named in the order by clause are compared.

If two rows have equivalent column values, the binary value of the
entire rows is compared byte by byte. This comparison is performed
on therow in the order in which the columns are stored internally, not
the order of the columns as they are named in the query or in the
original create table clause. In brief, datais stored with all the
fixed-length columns, in order, followed by all the variable length
columns, in order.

If rows are equal, row I1Ds are compared.
Given thistable:

create table sortdemo (lname varchar (20),
init char(l) not null)

and this data:
lname init
Smith B
SMITH C
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smith A

you get these results when you order by Iname:

lname init
smith A
Smith B
SMITH C

Since the fixed-length char data (the init column) is stored first
internally, the order by sorts these rows based on the binary values
“Asmith”, “BSmith” and “CSMITH".

However, if theinit isof typevarchar, the Iname columnis stored first,
and then the init column. The comparison takes place on the binary
values“SMITHC”, “SmithB”, and “smithA”, and the rows are
returned in that order.

Descending scans

*  Useof the keyword desc in an order by clause allows the query optimizer
to choose astrategy that eliminates the need for aworktable and asort step
to return results in descending order. This optimization scans the page
chain of the index in reverse order, following the previous page pointers
on each index page.

To usethisoptimization, the columnsin the order by clause must match the
index order. They can be a subset of the keys, but must be a prefix subset,
that is, they must include the first key(s). The descending scan
optimization cannot be used if the columns named in the order by clause
are a superset of the index keys.

If the query involves ajoin, all tables can be scanned in descending key
order, aslong as the requirements for a prefix subset of keys are met.
Descending scan optimization can al so be used for one or moretablesina
join, while other tables are scanned in ascending order.

»  If other user processes are scanning forward to perform updates or del etes,
performing descending scans can cause deadl ocks. Deadlocksmay also be
encountered during page splits and shrinks. You can use sp_sysmon to
track deadlocks on your server, or you can use the configuration parameter
print deadlock information to send deadlock information to the error log.

« If your applications need to return results in descending order, but the
descending scans optimization creates deadlock problems, some possible
workarounds are:
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Standards

See also
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Usetransactionisolation level 0 scansfor descending scans. For more
information on the effect of isolation level O reads, see the
Performance and Tuning Guide.

Disable descending scan optimization with the configuration
parameter allow backward scans so that all queriesthat use desc scan
the table in ascending order and sort the result set into descending
order. For more information, see the System Administration Guide.

Break problematical descending scans into two steps, selecting the
required rows into atemporary table in ascending order in the first
step, and selecting from the temporary tablein descending order inthe
second step.

If a backward scan uses a clustered index that contains overflow pages
because duplicate key values are present, the result set returned by the
descending scan may not be in exact reverse order of the result set that is
returned with an ascending scan. The specified key values arereturned in
order, but the order of therowsfor theidentical keys onthe overflow pages
may be different. For an explanation of how overflow pagesin clustered

indexes are stored, see the Performance and Tuning Guide.
ANSI SQL — Compliance level: Transact-SQL extension.

Specifying new column headings in the order by clause of a select statement

when the union operator is used is a Transact-SQL extension.

Commands compute clause, declare, group by and having clauses, select,

where clause

System procedures sp_configure, sp_helpsort, sp_lock, sp_sysmon
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prepare transaction

Description Used by DB-Library in atwo-phase commit application to seeif aserver is
prepared to commit atransaction.

Syntax prepare tran[saction]

Usage e For moreinformation, seethe Open Client DB-Library Reference Manual.
Standards ANSI SQL — Compliance level: Transact-SQL extension.

See also Commands begin transaction, begin transaction, rollback, save transaction
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Syntax

Parameters
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Prints a user-defined message on the user’s screen.

print

{format_string | @local_variable |
@@global_variable}
[, arg_list]

format_string

can be either avariable or astring of characters. The maximum length of
format_string is 1023 bytes.

Format strings can contain up to 20 unique placeholdersin any order. These
placeholders are replaced with the formatted contents of any arguments that
follow format_string when the text of the message is sent to the client.

To allow reordering of the arguments when format strings are trandl ated to
alanguage with a different grammatical structure, the placeholders are
numbered. A placeholder for an argument appearsin this format:

“ %nn !"—apercent sign (%), followed by aninteger from 1 to 20, followed
by an exclamation point (!). The integer represents the argument number in
the string in the argument list. “%1!” isthe first argument in the original
version, “%?2!” isthe second argument, and so on.

Indicating the position of the argument in this way makes it possible to
translate correctly, even when the order in which the argumentsappear in the
target language is different.

For example, assume the following is an English message:
$1! is not allowed in %2!.
The German version of thismessageis:

$1! ist in %2! nicht zulassig.

@local_variable

must be of type char, nchar, varchar, or nvarchar, and must be declared
within the batch or procedure in which it is used.

@@global_variable

must be of type char or varchar, or be automatically convertible to these
types, such as @@version. Currently, @@version isthe only character-type
global variable.

Adaptive Server Enterprise



CHAPTER 1 Commands

Examples

Usage

arg_list
may be a series of either variables or constants separated by commas.
arg_listis optional unless aformat string containing placeholders of the
form “%nn!" is provided. In that case, the arg_list must have at |least as
many arguments as the highest numbered placeholder. An argument can be
any datatype except text or image; it is converted to a character datatype
before being included in the final message.

Example 1 Prints “Berkeley author” if any authorsin the authors tablelivein
the 94705 ZIP code:

if exists (select postalcode from authors
where postalcode = '94705"')
print "Berkeley author"

Example 2 Declares avariable, assigns avalue to the variable, and prints the
value:

declare @msg char (50)
select @msg = "What's up, doc?"
print emsg

What's up, doc?
Example 3 Demonstrates the use of variables and placeholders in messages:

declare @tabname varchar (30)
select @tabname = "titleg"

declare @username varchar (30)
select @username = "ezekiel"

print "The table '$1!' is not owned by the user '$2!'.",
@tabname, @username

The table 'titles' is not owned
by the user 'ezekiel.'

e The maximum output string length of format_string plus all arguments
after substitution is 1024 bytes.

e If you use placeholdersin aformat string, keep thisin mind: for each
placeholder nin the string, the placeholders 1 through n- 1 must also exist
in the same string, although they do not have to be in numerical order. For
example, you cannot have placeholders 1 and 3 in aformat string without
having placeholder 2 in the same string. If you omit a number in aformat
string, an error message is generated when print is executed.
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e Thearg_list must include an argument for each placeholder in the
format_string, or the transaction is aborted. You can use more arguments
than placeholders.

e Toincludealiteral percent sign as part of the error message, use two
percent signs (%% ) intheformat_string. If youincludeasingle percent
sign(“ %) intheformat_string that isnot used as a placeholder, Adaptive
Server returns an error message.

e If anargument evaluatesto NULL, it is converted into a zero-length
character string. If you do not want zero-length stringsin the output, use
theisnull function. For example, if @arg is null, the following statement
printsT think we have nothing here.:

declare @arg varchar (30)

select @arg = isnull (coll, "nothing") from
table a where ...

print "I think we have %1! here", @arg

e User-defined messages can be added to the system tabl e sysusermessages
for use by any application. Use sp_addmessage to add messages to
sysusermessages; USe sp_getmessage to retrieve messagesfor use by print
and raiserror.

e Useraiserror instead of print to print auser-defined error message and have
the error number stored in @@error.

Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions print permission defaults to all users. No permission is required to use it.
See also Commands declare, raiserror

System procedures sp_addmessage, sp_getmessage
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guiesce database

Description Suspends and resumes updates to a specified list of databases.
Syntax quiesce database < tag_name > hold < dbname list > [for external dump]
[to <manifest_file> [with override]]
or:
quiesce database tag_name release
Parameters tag_name
isauser-defined namethat designatesthelist of databasesto hold or release.
Thetag_name must conform to the rules for identifiers.
database

is adatabase name.

for external dump
specifies that while updates to the databases in the list are suspended, you
will physically copy all affected database devices, using some facility
external to Adaptive Server. The copy operation isto serve as areplacement
for the combination of dump database and load database.

manifest_file
the binary file which describes the databases that are present on a set of
database devices. It can be created only if the set of databases that occupy
those devices are isolated, self-contained on those devices.

Since the manifest fileis abinary file, operations that can do character
tranglations of the file contents (such as ftp) will corrupt thefile unless done
in binary mode

Examples Example 1 Suspends update activity on salesdb and ordersdb:
quiesce database report dbs hold salesdb, ordersdb
Example 2 Resumes update activity on the databases |abeled report_dbs:
quiesce database report dbs release

Example 3 Suspends update activity to the pubs2 database and signifies your
intent to make an external copy of this database:

quiesce database pubs tag hold pubs2 for external dump

Example 4 Used to create a manifest file for a database that is going to be
copied to another Adaptive Server:

quiesce database pubs tag hold pubs2 for external dump to
"/work2/sybasel/mpubs file", with override

Reference Manual: Commands 365



quiesce database

Usage

366

quiesce database used with the hold keyword suspends all updates to the
specified database. Transactions cannot update data in suspended
databases, and background tasks such as the checkpoint process and
housekeeper process skip all databases that are in the suspended state.

quiesce database used with therelease keyword allows updatesto resume
on databases that were previously suspended.

quiesce database used with the for external dump clause signifiesthat you
intend to make an external copy of the database. It servesto replace a
combination of dump and load database.

The quiesce database hold and release commands need not be executed
from the same user session.

If the databases specified in the quiesce database hold command contain
distributed or multidatabase transactions that are in the prepared state,
Adaptive Server waits during a five-second timeout period for those
transactions to complete. If the transactions do not complete during the
timeout period, quiesce database hold fails.

If Adaptive Server is executing a dump database or dump transaction
command on adatabase specified in quiesce database hold, the databaseis
suspended only after the dump command compl etes.

If you execute a dump database or dump transaction command on a
database while updates to the database are suspended, Adaptive Server
blocks those commands until the database is rel eased with quiesce
database release.

You can specify a maximum of eight databases in a single quiesce
database hold command. If you must suspend updates to additional
databases, execute additional quiesce database hold commands.

To duplicate or copy databases, use quiesce database with the extension
for creating the manifest file. The quiesce database effectsthe quiesce hold
by blocking writes in the database, and then creates the manifest file. The
command then returns control of the database to the user. You can now use
autility to copy the database to another Adaptive Server. These rules for
quiesce database hold must be followed for the copy operation:

e The copy operation cannot begin until the quiesce database hold
process has compl eted.

e Every devicefor every database in the quiesce database command
must be copied.
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e The copy process must complete before you invoke the quiesce
database release.

Permissions quiesce database permission defaults to System Administrators.
See also Commands dump database, dump transaction, mount, unmount

System procedures sp_helpdb, sp_who
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Syntax

Parameters
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Prints a user-defined error message on the user’s screen and sets a system flag
to record that an error condition has occurred.

raiserror error_number

[{format_string | @local_variable}] [, arg_list]
[with errordata restricted_select_list]

error_number

isalocal variable or an integer with a value greater than 17,000. If the
error_number is between 17,000 and 19,999, and format_string is missing
or empty (""), Adaptive Server retrieves error message text from the
sysmessages table in the master database. These error messages are used
chiefly by system procedures.

If error_number is 20,000 or greater and format_string is missing or empty,
raiserror retrieves the message text from the sysusermessages tablein the
database from which the query or stored procedure originates. Adaptive
Server attempts to retrieve messages from either sysmessages or
sysusermessages in the language defined by the current setting of
@@langid.

format_string

isastring of characters with a maximum length of 1024 bytes. Optionally,
you can declare format_string in alocal variable and use that variable with
raiserror (see @local_variable).

raiserror recognizes placeholdersin the character string that is to be printed
out. Format strings can contain up to 20 unique placeholdersin any order.
These placehol ders are replaced with the formatted contents of any
argumentsthat follow format_string, when the text of the messageis sent to
the client.

To allow reordering of the arguments, when format strings are translated to
alanguage with a different grammatical structure, the placeholders are
numbered. A placeholder for an argument appearsin thisformat: “%nn!”—
apercent sign (%), followed by an integer from 1 to 20, followed by an
exclamation point (!). The integer represents the argument number in the
stringintheargument list. “%1!” isthefirst argument inthe original version,
“%2!" is the second argument, and so on.

Indicating the position of the argument in this way makes it possible to
translate correctly, even when the order in which the argumentsappear inthe
target language is different from their order in the source language.

For example, assume the following is an English message:
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%$1! is not allowed in %2!.

The German version of this messageis:

$1! ist in %2! nicht zulassig.

@Ilocal_variable
isalocal variable containing the format_string value. It must be of typechar
or varchar and must be declared within the batch or procedurein whichitis
used.

arg_list

isaseriesof variablesor constants separated by commas. arg_list isoptional
unless aformat string containing placeholders of the form “%nn !” is
provided. An argument can be any datatype except text or image; it is
converted to the char datatype before being included in the final string.

If an argument evaluatesto NULL, Adaptive Server convertsittoa
zero-length char string.

with errordata
supplies extended error data for Client-Library™ programs.

restricted_select_list
consists of one or more of the following items:
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“*" representing all columnsin create table order.

A list of column namesin the order in which you want to see them.
When selecting an existing IDENTITY column, you can substitute the
syb_identity keyword, qualified by the table name, where necessary, for
the actual column name.

A specification to add anew IDENTITY column to the result table:
column _name = identity (precision)

A replacement for the default column heading (the column name), in
the following forms:

column _heading = column name
column _name column heading
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column _name as column_heading

The column heading may be enclosed in quotation marks for any of
these forms. The heading must be enclosed in quotation marksif it is
not avalid identifier (that is, if it isareserved word, if it beginswith a
special character, or if it contains spaces or punctuation marks).

* Anexpression (acolumn name, constant, function, or any combination
of column names, constants, and functions connected by arithmetic or
bitwise operators, or a subquery).

* A built-in function or an aggregate.
* Any combination of the items listed above.
Therestricted_select_list can also perform variable assignment, in the form:

@variable = expression
[, @evariable = expression ...]

Restrictionsto restricted select list are:

*  You cannot combine variable assignment with any of the other
restricted_select_list options.

* You cannot use from, where, or other select clausesin
restricted select list.

*  You cannot use “*” to represent al columnsin restricted select_list.

For more information, see the Transact-SQL User’s Guide.

Example 1 This stored procedure example returns an error if it does not find
the table supplied with the @tabname parameter:

create procedure showtable sp @tabname varchar(18)
as
if not exists (select name from sysobjects
where name = @tabname)
begin
raiserror 99999 "Table %1! not found.",
@tabname
end
else
begin
select sysobjects.name, type, crdate, indid
from sysindexes, sysobjects
where sysobjects.name = @tabname
and sysobjects.id = sysindexes.id
end
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Example 2 This example adds a message to sysusermessages, then tests the
message with raiserror, providing the substitution arguments:

sp_addmessage 25001,
"There is already a remote user named '$1!'
for remote server '%21!'."

raiserror 25001, jane, myserver

Example 3 Thisexample uses the with errordata option to return the extended
error data column and server to aclient application, to indicate which column
was involved and which server was used:

raiserror 20100 "Login must be at least 5
characters long" with errordata "column" =
"login", "server" = @@servername

User-defined messages can be generated ad hoc, asin Example 1 and
Example 3, or they can be added to the system table sysusermessages for
use by any application, as shown in Example 2. Use sp_addmessage to
add messages to sysusermessages; USe sp_getmessage to retrieve
messages for use by print and raiserror.

Error numbers for user-defined error messages must be greater than
20,000. The maximum value is 2,147,483,647 (23 -1).

The severity level of all user-defined error messagesis 16. This level
indicates that the user has made a a nonfatal error.

The maximum output string length of format_string plus all arguments
after substitution is 1024 bytes.

If you use placeholdersin aformat string, keep thisin mind: for each
placeholder ninthe string, the placeholders 1 through n-1 must exist in the
same string, although they do not have to be in numerical order. For
example, you cannot have placeholders 1 and 3 in aformat string without
having placeholder 2 in the same string. If you omit a number in aformat
string, an error message is generated when raiserror is executed.

If there are too few arguments relative to the number of placeholdersin
format_string, an error message displays and the transaction is aborted.
You can have more arguments than placeholders in format_string.

To include aliteral percent sign as part of the error message, use two
percent signs(*%%'") intheformat_string. If you include asingle percent
sign (*'%"") intheformat_string that is not used as a placeholder, Adaptive
Server returns an error message.
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e If anargument evaluatesto NULL, it is converted into a zero-length char
string. If you do not want zero-length strings in the output, use the isnull
function.

*  When raiserror is executed, the error number is placed in the global
variable @@error, which stores the error number that was most recently
generated by the system.

e Useraiserror instead of print if you want an error number stored in
@@error.

e Toincludean arg_list with raiserror, put a comma after error_number or
format_string before the first argument. To include extended error data,
separate the first extended value from error_number, format_string, or
arg_list using a space (not acomma).

ANSI SQL — Compliance level: Transact-SQL extension.
raiserror permission defaultsto all users. No permission isrequired to useiit.
Commands declare, print

System procedures sp_addmessage, sp_getmessage
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readtext

Description

Syntax

Parameters

Reads text and image values, starting from a specified offset and reading a
specified number of bytes or characters.

readtext [[database.Jowner.]table_name.column_name
text_pointer offset size
[holdlock | noholdlock] [readpast]
[using {bytes | chars | characters}]
[at isolation {
[ read uncommitted | 0] |
[ read committed | 11|
[ repeatable read | 2 ]|
[ serializable | 3]} ]

table_name.column_name
is the name of the text or image column. You must include the table name.
Specify the database nameif thetableisin another database, and specify the
owner’snameif morethan one table of that name existsin the database. The
default valuefor owner isthe current user, and the default valuefor database
is the current database.

text_pointer
isavarbinary(16) value that stores the pointer to the text or image data. Use
the textptr function to determine this value (see Example 1). text and image
datais not stored in the same set of linked pages as other table columns. It
isstored in aseparate set of linked pages. A pointer to the actual locationis
stored with the data; textptr returns this pointer.

offset
specifiesthe number of bytesor charactersto skip before starting to read text
or image data.

size
specifies the number of bytes or characters of data to read.

holdlock
causes the text value to be locked for reads until the end of the transaction.
Other users can read the value, but they cannot modify it.

noholdlock
prevents the server from holding any locks acquired during the execution of
this statement, regardless of the transaction isolation level currently in
effect. You cannot specify both aholdlock and anoholdlock option in aquery.

readpast
specifies that readtext should silently skip rows with exclusive locks,
without waiting and without generating a message.
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using
specifies whether readtext interprets the offset and size parameters as a
number of bytes (bytes) or as a number of textptr characters (chars or
characters are synonymous). This option has no effect when used with a
single-byte character set or with image values (readtext readsimage values
byte by byte). If the using option isnot given, readtext interprets the size and
offset arguments as bytes.

at isolation
specifiestheisolation level (O, 1, or 3) of the query. If you omit this clause,
the query usestheisolation level of the session in which it executes
(isolation level 1 by default). If you specify holdlock in a query that also
specifiesatisolation read uncommitted, Adaptive Server issuesawarning and
ignores the at isolation clause. For the other isolation levels, holdlock takes
precedence over the at isolation clause.

read uncommitted
specifiesisolation level O for the query. You can specify 0 instead of read
uncommitted with the at isolation clause.

read committed
specifiesisolation level 1 for the query. You can specify “1” instead of read
committed with the at isolation clause.

repeatable read
specifiesisolation level 2 for the query. You can specify “2” instead of
serializable with the at isolation clause.

serializable
specifiesisolation level 3 for the query. You can specify “3” instead of
serializable with the at isolation clause.

Example 1 Selects the second through the sixth character of the copy column:

declare @val varbinary(16)

select @val = textptr(copy) from blurbs
where au_id = "648-92-1872"

readtext blurbs.copy @val 1 5 using chars

Example 2

declare @val varbinary(16)

select @val = textptr(copy) from blurbs readpast
where au_id = "648-92-1872"

readtext blurbs.copy @val 1 5 readpast using chars
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Thetextptr function returns a 16-byte binary string (text pointer) to the text
or image column in the specified row or to the text or image column in the
last row returned by the query, if more than onerow is returned. It is best
to declare alocal variable to hold the text pointer, then use the variable
with readtext.

Thevalue in the global variable @@textsize, which is the limit on the
number of bytes of data to be returned, supersedes the size specified for
readtext if it islessthan that size. Use set textsize to change the value of
@@textsize.

When using bytes as the offset and size, Adaptive Server may find partial
characters at the beginning or end of thetext datato bereturned. If it does,
and character set conversion is on, the server replaces each partial
character with a question mark (?) before returning the text to the client.

Adaptive Server must determine the number of bytes to send to the client
in response to areadtext command. When the offset and size arein bytes,
determining the number of bytesin the returned text is simple. When the
offset and size are in characters, the server must calcul ate the number of
bytes being returned to the client. As aresult, performance may be slower
when using characters asthe offset and size. The using characters optionis
useful only when Adaptive Server is using a multibyte character set: it
ensures that readtext will not return partial characters.

You cannot use readtext on text and image columns in views.

If you attempt to use readtext on text values after changing to amultibyte
character set, and you have not run dbcc fix_text, the command fails, and
an error message instructs you to run dbcc fix_text on the table.

Using the readpast option
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readpast applies only to data-only-locked tables. readpast isignored if it
is specified for an allpages-locked table.

The readpast option isincompatible with the holdlock option. If both are
specified in acommand, an error is generated and the command
terminates.

If readtext specifies at isolation read uncommitted, readpast generates a
warning, but does not terminate the command.

If the statement isolation level is set to 3, readpast generates an error and
terminates the command.

If the session-wide isolation level is 3, readpast is silently ignored.
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» If the session-wide isolation level is 0, readpast generates a warning, but
does not terminate the command.

Standards ANSI SQL — Compliance level: Transact-SQL extension.

Permissions readtext requires select permission on the table. readtext permission is
transferred when select permission is transferred.

See also Commands set, writetext

System procedures text and image datatypes
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reconfigure

Description

Syntax

Usage

Standards

Permissions

See also

The reconfigure command currently has no effect; it isincluded to alow
existing scriptsto run without modification. In earlier version, reconfigure was
required after sp_configure to implement new configuration parameter settings.

reconfigure

Note If you have scriptsthat include reconfigure, change them at your earliest
convenience. Although reconfigure isincluded in thisversion, it may not
continue to be supported in subsequent versions.

ANSI SQL — Compliance level: Transact-SQL extension.

reconfigure permission defaults to System Administrators and is not
transferable.

System procedures sp_configure
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Description

Syntax

Parameters
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Removes one or more Java-SQL classes, packages, or JARs from a database.

Use when Java classes areinstalled in the database. Refer to Java in Adaptive
Server Enterprise for more information.

remove java
class class_name [, class_name]...
| package package_name [, package_name]...
| jar jar_name [, jar_name]...[retain classes]
class class_name
the name of one or more Javaclassesto be removed from the database. The
classes must be installed in the current database.

package package_name
the name of one or more Java packages to be removed. The packages must
be stored in the current database.

jar jar_name
either a SQL identifier or character string value of up to 30 bytes that
contains avalid SQL identifier.

Each jar_name must be equal to the name of aretained JAR in the current
database.

retain classes
specifiesthat the named JARs are no longer retained in the database, and the
retained classes have no associated JAR.

» If aremove java statement is contained in a stored procedure, the current
database i s the database that is current when the procedure is created, not
the database that is current when the procedure is called.

If aremove java statement is not contained in a stored procedure, the
current database is the database that is current when the remove statement
is executed.

» If class or package is specified and any removed class has an associated
JAR, then an exception is raised.

» If any stored procedure, table, or view contains areference to aremoved
classasthe datatype of acolumn, variable, or parameter, then an exception
israised.

» All removed classes are:

»  Deéleted from the current database.
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e Unloaded from the Java Virtual Machine (Java VM) of the current
connection. Theremoved classesare not unloaded from the JavaVMs
of other connections.

e If any exception is raised during the execution of remove java, then all
actions of remove java are cancelled.

e You cannot remove aJava-SQL classif that classisdirectly referenced by
a SQL J stored procedure or function.

e ToremoveaJdava-SQL class from the database, you must:

a Deleteal SQLJstored procedures or functionsthat directly reference
the class using drop procedure and/or drop function.

b Deletethe Java-SQL class from the database using remove java.

Locks
*  When you use remove java, an exclusive table lock is placed on sysxtypes.

« If jar is specified, then an exclusive table lock is placed on sysjars.
Permissions You must be a System Administrator or Database Owner to use remove java.
See also System procedures — sp_helpjava

System tables — sysjars, sysxtypes

Utilities — extractjava, installjava
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Syntax

Parameters
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Reclaims unused space on pages, removesrow forwarding, or rewritesall rows
in the table to new pages, depending on the option used.

reorg reclaim_space tablename [indexname]
[with {resume, time = no_of_minutes}]

reorg forwarded_rows tablename
[with {resume,time = no_of_minutes}]

reorg compact tablename
[with {resume, time = no_of_minutes}]

reorg rebuild tablename [indexname]

reclaim_space
reclaims unused space left by deletes and updates. For each data pagein a
table, if thereis unused space resulting from committed deletes or
row-shortening updates, reorg reclaim_space rewrites the current rows
contiguously, leaving all unused space at the end of the page. If there are no
rows on the page, the page is deallocated.

tablename
specifies the name of the table to be reorganized. If indexname is specified,
only the index is reorganized.

indexname
specifies the name of the index to be reorganized.

with resume
initiates reorganization from the point at which a previous reorg command
terminated. Used when the previous reorg command specified atime limit
(time = no_of_minutes).

with time = no_of _minutes
specifies the number of minutes that the reorg command is to run.

forwarded_rows
removes row forwarding.

compact
combines the functions of reorg reclaim_space and reorg forwarded_rows to
both reclaim space and undo row forwarding in the same pass.
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Examples

Usage

Standards

Permissions

See also

rebuild
if atable nameis specified, rewritesall rowsin atable to new pages, so that
the table isarranged according to its clustered index (if one exists), with all
pages conforming to current space management settings and with no
forwarded rows and no gaps between rows on a page. If anindex nameis
specified, reorg rebuilds that index while leaving the table accessible for
read and update activities.

Example 1 Reclaims unused page space in the titles table;
reorg reclaim space titles

Example 2 Reclaims unused page space in the index titleind:
reorg reclaim space titles titleind

Example 3 Initiates reorg compact on thetitles table. reorg starts at the
beginning of the table and continues for 120 minutes. If the reorg completes
within thetimelimit, it returnsto the beginning of the table and continues until
the full time period has el apsed:

reorg compact titles with time = 120

Example 4 Initiates reorg compact at the point where the previous reorg
compact stopped and continues for 30 minutes:

reorg compact titles with resume, time = 30

* Thetable specified in reorg must have a datarows or datapages locking
scheme.

¢ You cannot issue reorg within a transaction.

e reorg rebuild requires that you set the database option select
into/bulkcopy/plisort to true and run checkpoint in the database.

*  reorg rebuild requiresadditional disk spaceequal tothe size of thetable and
itsindexes. You can find out how much space a table currently occupies
by using sp_spaceused. You can use sp_helpsegment to check the amount
of space available.

e After running reorg rebuild, you must dump the database before you can
dump the transaction log.

ANSI SQL — Compliance level: Transact-SQL extension.

You must be a System Administrator or the object owner to issue the reorg
command.

Documents For more information, see the System Administration Guide.

System procedures sp_chgattribute
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Description Exits from a batch or procedure unconditionally and provides an optional
return status. Statements following return are not executed.

Syntax return [integer_expression] [plan "abstract plan”]

Parameters integer_expression
istheinteger value returned by the procedure. Stored procedures can return
an integer value to a calling procedure or an application program.

plan "abstract plan”
specifies the abstract plan to use to optimize the query. It can be afull or
partial plan specified in the abstract plan language. Plans can only be
specified for optimizable SQL statements, that is, queriesthat accesstables.
See Chapter 30, “Creating and Using Abstract Plans,” in the Performance
and Tuning Guide for more information.

Examples Example 1 If no user nameis given asaparameter, the return command causes
the procedureto exit after amessage has been sent to the user’s screen. If auser
nameis given, the names of the rules created by that user in the current
database are retrieved from the appropriate system tables:

create procedure findrules @nm varchar (30) = null as
if @nm is null
begin
print "You must give a user name"
return
end
else
begin

select sysobjects.name, sysobjects.id,
sysobjects.uid
from sysobjects, master..syslogins
where master..syslogins.name = @nm
and sysobjects.uid = master..syslogins.suid
and sysobjects.type = "R"
end

Example 2 If the updates cause the average price of businesstitles to exceed
$15, the return command terminates the batch before any more updates are
performed on titles:

print "Begin update batch"
update titles
set price = price + $3
where title id = 'BU2075'
update titles
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set price = price + $3
where title id = 'BU1111'
if (select avg(price) from titles
where title id like 'BU%') > $15
begin
print "Batch stopped; average price over $15"
return
end
update titles
set price = price + $2
where title id = 'BU1032'

Example 3 Thisprocedure creates two user-defined status codes: avalue of 1
isreturned if the contract column containsa 1; avalue of 2 isreturned for any
other condition (for example, avalue of 0 on contract or atitle_id that did not
match arow):

create proc checkcontract @param varchar (11)
as
declare @status int
if (select contract from titles where title id = @param)
=1
return 1
else
return 2

The return status value can be used in subsequent statementsin the batch
or procedure that executed the current procedure, but must be giveninthe
form:

execute @retval = procedure name
See execute for more information.

Adaptive Server reserves 0 to indicate a successful return, and negative
valuesin therange-1 to -99 to indicate different reasons for failure. If no
user-defined return value is provided, the Adaptive Server valueis used.
User-defined return status val ues must not conflict with those reserved by
Adaptive Server. Numbers 0 and -1 through -14 are currently in use:
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Table 1-32: Adaptive Server error return values

Value Meaning

0 Procedure executed without error

-1 Missing object

-2 Datatype error

-3 Process was chosen as deadlock victim
-4 Permission error

-5 Syntax error

-6 Miscellaneous user error

-7 Resource error, such as out of space
-8 Nonfatal internal problem

-9 System limit was reached

-10 Fatal internal inconsistency

-11 Fatal internal inconsistency

-12 Table or index is corrupt

-13 Database is corrupt

-14 Hardware error

Values -15to -99 are reserved for future Adaptive Server use.

» If morethan one error occurs during execution, the status with the highest
absolute value is returned. User-defined return values always take
precedence over Adaptive Server-supplied return values.

*  Thereturn command can be used at any point where you want to exit from
abatch or procedure. Return isimmediate and complete: statements after
return are not executed.

* A stored procedure cannot return a NULL return status. If a procedure
attemptsto return a null value, for example, using return @status where
@statusisNULL, awarning message is generated, and avaluein the
range of O to -14 isreturned.

Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions return permission defaultsto all users. No permission isrequired to useit.
See also Commands begin...end, execute, if...else, while
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revoke

Description

Syntax

Parameters

Revokes permissions or roles from users or roles.
To revoke permission to access database objects:

revoke [grant option for]
{all [privileges] | permission_list}
on { table_name [(column_list)]
| view_name [(column_list)]
| stored_procedure_name}
from {public | name_list | role_name}
[cascade]

To revoke permission to select built-in functions:

revoke select
on [builtin] built-in
to { name_list | role_name }
To revoke permission to create database objects, execute set proxy, or execute
set session authorization:

revoke {all [privileges] | command_list }
from {public | name_list | role_name}

To revoke arole from a user or another role:

revoke role {role_name [, role_name ...]} from
{grantee [, grantee ...]}

To revoke access on some dbcc commands.

revoke dbcc {dbcc_command [on {all | database }]
[, dbcc_command [on {all | database }], ...]}
from { user_list | role_list }
all

when used to revoke permission to access database objects (the first syntax
format), all revokes all permissions applicable to the specified object. All
object owners can use revoke all with an object name to revoke permissions
on their own objects.

Only the System Administrator or the Database Owner can revoke
permission to revoke create command permissions (the second syntax
format). When used by the System Administrator, revoke all revokes all
create permissions (create database, create default, create procedure, create
rule, create table, and create view). When the Database Owner uses revoke
all, Adaptive Server revokes all create permissions except create database,
and prints an informational message.

all does not apply to set proxy or set session authorization.
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permission_list
isalist of permissionsto revoke. If more than one permission is listed,
separate them with commas. The following table illustrates the access
permissions that can be granted and revoked on each type of object:

Object permission_list can include
Table select, insert, delete, update, references
View select, insert, delete, update

Column select, update, references

Column names can be specified in either
permission_list or column_list (see Example 2).
Stored procedure execute

Permissions can be revoked only by the user who granted them.

function_list
isabuilt-in function. Specifying built-in functions allows you to
differentiate between atable and a grantabl e built-in function with the same
name. Thefunctionsareset_appcontext, get_appcontext, list_appcontext, and
rm_appcontext.

command_list
isalist of commands. If more than one command is listed, separate them
with commas. The command list can include create database, create default,
create procedure, create rule, create table, create view, set proxy, Or set
session authorization. create database permission can be revoked only by a
System Administrator and only from within the master database.

set proxy and set session authorization are identical; the only differenceis
that set session authorization follows the SQL standard, and set proxy isa
Transact-SQL extension. Revoking permission to execute set proxy Or set
session authorization revokes permission to become another user in the
server. Permissions for set proxy or set session authorization can be revoked
only by a System Security Officer, and only from within the master
database.

table_name
is the name of the table on which you are revoking permissions. The table
must be in your current database. Only one object can be listed for each
revoke statement.

column_list
isalist of columns, separated by commas, to which the privileges apply. If
columns are specified, only select and update permissions can be revoked.
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view_name
is the name of the view on which you are revoking permissions. The view
must be in your current database. Only one object can be listed for each
revoke statement.

stored _procedure_name
isthe name of the stored procedure on which you are revoking permissions.
The stored procedure must be in your current database. Only one object can
be listed for each revoke statement.

public
isall users. For object access permissions, public excludes the object owner.
For object creation permissions or set proxy authorizations, public excludes
the Database Owner. You cannot grant permissions with grant option to
“public” or to other groups or roles.

name_list
isalist of user and/or group names, separated by commas.

role
is the name of a system or user-defined role. Use revoke role to revoke
granted roles from roles or users.

role_name
is the name of a system or user-defined role. This allows you to revoke
permissions from all users who have been granted a specific role. Therole
name can be either a system role or a user-defined role created by a System
Security Officer with create role. Either type of role can be granted to auser
with thegrant role command. In addition, sp_role can be used to grant system
roles.

grantee
isthename of asystemrole, user-defined role, or auser, fromwhomyou are
revoking arole.

grant option for
revokes with grant option permissions, so that the user(s) specified in
name_list can no longer grant the specified permissions to other users. If
those users have granted permissions to other users, you must use the
cascade option to revoke permissions from those users. The user specified
in name_list retains permission to access the object, but can no longer grant
access to other users. grant option for applies only to object access
permissions, not to object creation permissions.
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cascade
revokes the specified object access permissions from all users to whom the
revokee granted permissions. Appliesonly to object access permissions, not
to object creation permissions. When you use revoke without grant option for,
permissions granted to other users by the revokee are also revoked: the
cascade occurs automatically.

dbcc_command
is the name of the docc command you are granting. It cannot be avariable.
Table 1-33 on page 393 lists the valid revoke dbcc commands.

database
isthe name of the database on which you are granting permissions. It isused
with database-specific dbcc commands to grant permission only on the
target database. The grantee must be avalid user in the target database.
database conforms to the rules for identifiers and cannot be avariable.

If there are multiple granted actions in the same command, database must
be unique.

See “on all | database parameter and server-level commands’ on page 394
for more information.

user_list
isalist of usersto whom you are granting the permission, and cannot be a
variable.

role_list
isalist of the name of system or user-defined rolesto whom you are granting
the permission, and cannot be a variable.

Note You cannot grant or revoke dbcc commands to public or groups.

Example 1 Revokesinsert and delete permissions on thetitles table from Mary
and the “sales’ group:

revoke insert, delete
on titles
from mary, sales

Example 2 Revokes select permission on the get_appcontext function to
“public” (which includes all users):

revoke select on builtin get appcontext to public

Compare thisto the following, which revokes select permission on atable
called get_appcontext, if atable with that name exists:
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revoke select on get appcontext to public

Example 3 Two ways to revoke update permission on the price and advance
columns of thetitles table from “public”:

revoke update
on titles (price, advance)
from public

or:

revoke update (price, advance)
on titles
from public

Example 4 Revokes permission from Mary and John to use the create
database and create table commands. Because create database permission is
being revoked, this command must be executed by a System Administrator
from within the master database. Mary and John'’s create table permission is
revoked only within the master database:

revoke create database, create table from mary, john

Example 5 Revokes permission from Harry and Billy to execute either set
proxy Of set session authorization t0 impersonate another user in the server:

revoke set proxy from harry, billy

Example 6 Revokes permission from userswith sso_role to execute either set
proxy Or set session authorization:

revoke set session authorization from sso_role

Example 7 Revokes permission from users with vip_role to impersonate
another user in the server. vip_role must be arole defined by a System Security
Officer with the create role command:

revoke set proxy from vip_ role

Example 8 Revokesall object creation permissions from Mary in the current
database:

revoke all from mary

Example 9 Revokesall object access permissions on thetitles table from
Mary:

revoke all on titles from mary

Example 10 Two ways to revoke Tom’'s permission to create areferential
integrity constraint on another table that refers to the price and advance
columns in thetitles table:
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revoke references
on titles (price, advance)
from tom

or:

revoke references (price, advance)
on titles
from tom

Example 11 Revokes permission to execute new_sproc from all users who
have been granted the “ operator” role:

revoke execute on new_sproc from oper role

Example 12 Revokes John's permission to grant insert, update, and delete
permissions on the authors table to other users. Also revokes from other users
any such permissions that John has granted:

revoke grant option for
insert, update, delete
on authors

from john

cascade

Example 13 Revokes“doctor_rol€” from “specialist_role”:
revoke role doctor role from specialist role

Example 14 Revokes“doctor_role” and “surgeon_role”’ from
“gpecialist_role” and “intern_role”, and from users Mary and Tom:

revoke role doctor role, surgeon role from
specialist role, intern role, mary, tom

Example 15 Revokesdbcc privileges from Frank:

1> use pubs2

2> go

1> revoke dbcc checkdb on pubs2 from checkdb role
2> go

1> use master

2> go

1> revoke dbcc checkdb on all to frank

2> go

e Seethegrant command for more information about permissions.
*  You can revoke permissions only on objects in your current database.

*  You can revoke only permissions that were granted by you.
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e You cannot revoke arole from a user while the user islogged in.

» grant and revoke commands are order sensitive. When thereis a conflict,
the command issued most recently takes effect.

e Theword to can be substituted for the word from in the revoke syntax.

e Ifyou do not specify grant option for in arevoke statement, with grant option
permissions are revoked from the user along with the specified object
access permissions. In addition, if the user has granted the specified
permissions to any other users, all of those permissions are revoked. In
other words, the revoke cascades.

e A grant statement adds one row to the sysprotects system table for each
user, group, or role that receives the permission. If you subsequently
revoke the permission from the user or group, Adaptive Server removes
the row from sysprotects. If you revoke the permission from only selected
group members, but not from the entire group to which it was granted,
Adaptive Server retains the original row and adds a new row for the
revoke.

e Permission to issuecreate trigger is granted to users by default. When you
revoke permission for a user to create triggers, arevoke row is added in
the sysprotects table for that user. To grant permission to issue create
trigger, you must issue two grant commands. The first command removes
the revoke row from sysprotects; the second inserts a grant row. If you
revoke permission to create triggers, the user cannot create triggers even
on tables that the user owns. Revoking permission to create triggers from
auser affects only the database where the revoke command was issued.

Using the cascade option

e revoke grant option revokes the user’s ability to grant the specified
permission to other users, but does not revoke the permission itself from
that user. If the user has granted that permission to others, you must usethe
cascade option; otherwise, you receive an error message and the revoke
fails.

For example, say you revoke the with grant option permissions from the
user Bob on titles, with this statement:

revoke grant option for select
on titles

from bob

cascade
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e |f Bob has not granted this permission to other users, this command
revokes his ability to do so, but he retains select permission on the
titles table.

» |f Bob has granted this permission to other users, you must use the
cascade option. If you do not, you receive an error message and the
revoke fails. cascade revokes this select permission from all usersto
whom Baob has granted it, as well astheir ability to grant it to others.

You cannot use revoke with the cascade option to revoke privileges
granted by the table owner. For example, the owner of atable (UserA) can
grant privileges to another user (UserB) asin this scenario:

create table T1 (...)
grant select on Tl to UserB

However, the System Administrator cannot revoke UserB’s privileges
using the revoke privileges command with the cascade option asin this
Statement:

revoke select on Tl from UserA cascade

This statement revokes the select privileges of the table owner, but does
not revoke those privileges from UserB.

By default, all data manipulation language (DML ) operations are revoked
implicitly for users other than the table owner. Because the sysprotects
table contains no records indicating that the table owner has granted and
then revoked privileges, the cascade option is not invoked.

You must revoke explicitly the select privilege from UserB.

Revoking set proxy and set session authorization

To revoke set proxy or set session authorization permission, or to revoke
roles, you must be a System Security Officer, and you must be in the
master database.

set proxy and set session authorization areidentical, with one exception: set
session authorization followsthe SQL standard. If you are concerned about
using only SQL standard commands and syntax, use set session
authorization.

revoke all does not include set proxy or set session authorization
permissions.
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Revoking from roles, users and groups

* Permissions granted to roles override permissions granted to individual
usersor groups. Therefore, if you revoke apermission from auser who has
been granted arole, and the role has that same permission, the user retains
it. For example, say John has been granted the System Security Officer
role, and sso_role hasbeen granted permission on the sales table. If John’s
individual permission onsales isrevoked, he can till accesssales because
his role permissions override his individual permissions.

* Revoking a specific permission from “public” or from a group also
revokesit from users who were individually granted the permission.

« Database user groups allow you to grant or revoke permissionsto more
than one user at atime. A user is always amember of the default group,
“public” and can be amember of only one other group. Adaptive Server’'s
installation script assigns a set of permissionsto “public.”

Create groups with sp_addgroup and remove groups with sp_dropgroup.
Add new usersto agroup with sp_adduser. Change a user’s group
membership with sp_changegroup. To display the membersof agroup, use
sp_helpgroup.

revoke dbcc command options

Table 1-33 lists the valid revoke dbcc commands.

Table 1-33: dbcc command options

Command

name Description

checkalloc Checks the specified database to make sure all of its pages are correctly allocated, and that there
are no unused allocated pages.

checkcatalog ~ Checksfor consistency in and between system tables.

checkdb Runs the same checks as checktable, but on each table in the specified database, including syslogs.

checkstorage  Checks the specified database for:

Allocation

OAM page entries

Page consistency

Text-valued columns

Allocation of text-valued columns
Text-column chains
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Command
name

Description

checktable

Checks the specified table to make sure that:

Index and data pages are correctly linked.
Indexes are correctly sorted.

All pointers are consistent.

Datainformation on each page is reasonable.
Page offsets are reasonable.

checkverify

Verifies the results of the most recent run of dbcc checkstorage for the specified database.

fix_text

Upgrades text values after any Adaptive Server character set is converted to a new multibyte
character set.

indexalloc

Checks the specified index to make sure all pages are correctly alocated, and that there are no
unused allocated pages.

reindex

Checks the integrity of indexes on user tables by running afast version of dbcc checktable.

tablealloc

Checks the specified table to make sure that all pages are correctly allocated, and that there are no
unused allocated pages.

textalloc

Checksfor aviolation of the format of the root page of atext or image index.

tune

Enables or disables tuning flags for special performance situations.

Standards

Permissions

394

All of the options in Table 1-33 on page 393 are database-level commands
except for tune, which is a server-level command.

See Chapter 25, “ Checking Database Consistency” in the System
Administration Guide for more information on these dbcc commands.

on all | database parameter and server-level commands

The on database parameter specifies the database on which to invoke the
database-level revoke dbcc command. Because on master grants the ability to
use dbcc commands on all databases, on master isthe same ason all. You must
be in the master database to use either the on all and on master parameters.

Neither the on database nor on all parameters work when invoking a
server-level grant dbcc command such as dbcc tune, because by doing so, you
areforcing aserver-level commandto restrict itself toindividual databases. For
this reason, using the server-level revoke dbcc tune on master command raises
an error.

ANSI SQL — Compliance level: Transact-SQL extension.

Database object access revoke permission for database objects defaults to
object owners. An object owner can revoke permission from other userson his
or her own database objects.
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See also

Command execution Only a System Administrator can revoke create
database permission, and only from the master database. Only a System
Security Officer can revoke create trigger permission.

Proxy and session authorization Only a System Security Officer can
revoke set proxy or set session authorization, and only from the master database.

Roles You can revoke roles only from the master database. Only a System
Security Officer can revoke sso_role, oper_role, or a user-defined role from a
user or arole. Only System Administrators can revoke sa_role from auser or a
role. Only a user who has both sa_role and sso_role can revoke arole that
includessa_role.

Database consistency checking Only System Administrators can run
revoke dbcc commands. Database Owners cannot run revoke dbcc.

Commands grant, setuser, set
Functions proc_role

System procedures sp_activeroles, sp_adduser, sp_changedbowner,
sp_changegroup, sp_displaylogin, sp_displayroles, sp_dropgroup, sp_dropuser,
sp_helpgroup, sp_helprotect, sp_helpuser, sp_modifylogin, sp_role
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rollback

Description

Syntax

Parameters

Examples

Usage

396

Rolls back auser-defined transaction to the named savepoint in the transaction
or to the beginning of the transaction.

rollback [tran | transaction | work]
[transaction_name | savepoint_name]

tran | transaction | work
specifies that you want to roll back the transaction or the work. If you
specify tran, transaction, or work, you can a so specify thetransaction_name
or the savepoint_name.

transaction_name
is the name assigned to the outermost transaction. It must conform to the
rules for identifiers.

savepoint_name
isthe name assigned to the savepoint in the save transaction statement. The
name must conform to the rules for identifiers.

Rolls back the transaction:

begin transaction
delete from publishers where pub id = "9906"
rollback transaction

* rollback transaction without a transaction_name or savepoint_namerolls
back a user-defined transaction to the beginning of the outermost
transaction.

» rollback transaction transaction_name rolls back a user-defined transaction
to the beginning of the named transaction. Though you can nest
transactions, you can roll back only the outermost transaction.

*  rollback transaction savepoint_name rolls a user-defined transaction back
to the matching save transaction savepoint_name.

Restrictions

» If notransactioniscurrently active, the commit or rollback statement hasno
effect.

e Therollback command must appear within a transaction. You cannot roll
back atransaction after commit has been entered.

Rolling back an entire transaction

*  rollback without a savepoint name cancels an entire transaction. All the
transaction’s statements or procedures are undone.
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e |f no savepoint_name or transaction_name is given with the rollback
command, the transaction isrolled back to the first begin transaction in the
batch. This also includes transactions that were started with an implicit
begin transaction using the chained transaction mode.

Rolling back to a savepoint

* Tocancel part of atransaction, use rollback with a savepoint_name. A
savepoint is amarker set within atransaction by the user with the
command save transaction. All statements or procedures between the
savepoint and the rollback are undone.

After atransaction is rolled back to a savepoint, it can proceed to
completion (executing any SQL statements after that rollback) using
commit, or it can be cancel ed altogether using rollback without a savepoint.
Thereis no limit on the number of savepoints within atransaction.

Rollbacks within triggers and stored procedures

e Intriggersor stored procedures, rollback statements without transaction or
savepoint names roll back all statements to the first explicit or implicit
begin transaction in the batch that called the procedure or fired the trigger.

«  Whenatrigger containsarollback command without a savepoint name, the
rollback abortsthe entire batch. Any statementsin the batch following the
rollback are not executed.

e A remote procedure call (RPC) is executed independently from any
transaction in which it isincluded. In a standard transaction (that is, not
using Open Client™ DB-Library two-phase commit), commands
executed via an RPC by aremote server are not rolled back with rollback
and do not depend on commit to be executed.

e For complete information on using transaction management statements
and on the effects of rollback on stored procedures, triggers, and batches,
see the Transact-SQL User’s Guide.

Standards ANSI SQL — Compliance level: Entry-level compliant.

Transact-SQL extensions Ttherollback transaction and rollback tran forms
of the statement and the use of a transaction name.

Permissions rollback permission defaults to “public.” No permission is required to use it.

See also Commands begin transaction, commit, create trigger, save transaction
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rollback trigger

Description

Syntax

Parameters

Examples

Usage

Standards

Permissions

See also
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Rolls back the work done in atrigger, including the data modification that
caused the trigger to fire, and issues an optional raiserror statement.

rollback trigger
[with raiserror_statement]

with raiserror_statement
specifiesaraiserror statement, which prints auser-defined error message and
sets a system flag to record that an error condition has occurred. This
providesthe ability to raise an error to the client when therollback trigger is
executed so that the transaction state in the error reflects the rollback. For
information about the syntax and rules defining raiserror_statement, see the
raiserror command.

Rolls back atrigger and issues the user-defined error message 25002:

rollback trigger with raiserror 25002
"title id does not exist in titles table."

»  When rollback trigger is executed, Adaptive Server aborts the currently
executing command and halts execution of the rest of the trigger.

» If thetrigger that issues rollback trigger is nested within other triggers,
Adaptive Server rolls back all work done in these triggers up to and
including the update that caused the first trigger to fire.

» Adaptive Server ignores arollback trigger statement that is executed
outside atrigger and does not issue a raiserror associated with the
statement. However, arollback trigger statement executed outside a trigger
but inside a transaction generates an error that causes Adaptive Server to
roll back the transaction and abort the current statement batch.

ANSI SQL — Compliance level: Transact-SQL extension.

rollback trigger permission defaults to “public.” No permission is required to
useit.

Commands create trigger, raiserror, rollback
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save transaction

Description Sets a savepoint within a transaction.

Syntax save transaction savepoint_name

Parameters savepoint_name
is the name assigned to the savepoint. It must conform to the rules for
identifiers.

Examples After updating the royaltyper entries for the two authors, insert the savepoint

percentchanged, then determine how a 10 percent increase in the book’s price
would affect the authors' royalty earnings. Thetransactionisrolled back to the
savepoint with rollback transaction:

begin transaction royalty change

update titleauthor

set royaltyper = 65

from titleauthor, titles

where royaltyper = 75

and titleauthor.title id = titles.title_id
and title = "The Gourmet Microwave"

update titleauthor

set royaltyper = 35

from titleauthor, titles

where royaltyper = 25

and titleauthor.title id = titles.title id
and title = "The Gourmet Microwave"

save transaction percentchanged

update titles
set price = price * 1.1
where title = "The Gourmet Microwave"

select (price * total sales) * royaltyper
from titles, titleauthor

where title = "The Gourmet Microwave"

and titles.title id = titleauthor.title id

rollback transaction percentchanged

commit transaction

Usage «  For complete information on using transaction statements, see the
Transact-SQL User’s Guide.
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A savepoint is a user-defined marker within atransaction that allows
portions of atransaction to be rolled back. rollback savepoint_name rolls
back to the indicated savepoint; all statements or procedures between the
savepoint and the rollback are undone.

Statements preceding the savepoint are not undone—but neither are they
committed. After rolling back to the savepoint, the transaction continues
to execute statements. A rollback without a savepoint cancels the entire
transaction. A commit allowsit to proceed to completion.

If you nest transactions, save transaction creates a savepoint only in the
outermost transaction.

Thereis no limit on the number of savepoints within atransaction.

If no savepoint_name or transaction_name is given with the rollback
command, all statements back to the first begin transaction in a batch are
rolled back, and the entire transaction is canceled.

Standards ANSI SQL — Compliance level: Transact-SQL extension.

Permissions save transaction permission defaults to “public.” No permission is required to
useit.

See also Commands begin transaction, commit, rollback
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select
Description Retrieves rows from database objects.
Syntax select ::=

select [ all | distinct ] select_list
[into_clause ]
[from_clause ]
[where_clause ]
[group_by_clause]
[having_clause ]
[order_by clause ]
[compute_clause ]
[read_only_clause ]
[isolation_clause ]
[browse_clause ]
[plan_clause ]

select_list ::=

Note Fo

r details on select_list, see the parameters description.

into_clau

se ;=
into [[database.]Jowner.]table_name
[ lock {datarows | datapages | allpages } ]

[ with into_option [, into_option] ...]

into_option ::=
| max_rows_per_page = num_rows
| exp_row_size = num_bytes
| reservepagegap = num_pages
| identity_gap = gap
[existing table table_name]
[[external type] at “path_name”
[column delimiter delimiter]]

from_clause ::=
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from table_reference [,table_reference]...

table_reference ::=
table_view_name | ANSI_join

table_view_name ::=

[[database.]lowner.] {{table_name | view_name}

[as] [correlation_name]
[index {index_name | table_name }]
[parallel [degree_of_parallelism]]
[prefetch size ][Iru | mru]}

[holdlock | noholdlock]

[readpast]

[shared]
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ANSI_join ::=
table_reference join_type join table_reference
join_conditions
join_type ::=inner | left [outer] | right [outer]
join_conditions ::= on search_conditions

where_clause ::=
where search_conditions

group_by clause ::=
group by [all] aggregate_free_expression
[, aggregate_free_expression]...

having_clause ::=
having search_conditions

order_by_clause ::=
order by sort_clause [, sort_clause]...

sort_clause ::=
{ [[[database.]owner.]{table_name.|view_name.}]column_name
| select_list_number
| expression }
[asc | desc]
compute_clause ::=
compute row_aggregate(column_name)

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

read_only_clause ::=
for {read only | update [of column_name_list]}

isolation_clause ::=
at isolation
{ read uncommitted | 0 }
| { read committed | 1}
| { repeatable read | 2 }
| { serializable | 3}

browse_clause ::=
for browse

plan_clause ::=
plan "abstract plan”

Parameters all
includes al rowsin the results. all is the default.

distinct
includes only unique rowsin the results. distinct must be thefirst word in the
select list. distinct isignored in browse mode.

Null values are considered equal for the purposes of the keyword distinct:
only one NULL is selected, no matter how many are encountered.
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select_list
consists of one or more of the following items:

“*" representing al columnsin create table order.

A list of column names in the order in which you want to see them.
When selecting an existing IDENTITY column, you can substitute the
syb_identity keyword, qualified by the table name, where necessary, for
the actual column name.

A specification to add anew IDENTITY column to the result table:
column name = identity (precision)

A replacement for the default column heading (the column name), in
one of these forms:

column_heading = column name
column _name column_ heading
column_name as column_heading

The column heading can be enclosed in quotation marks for any of
these forms. The heading must be enclosed in quotation marksif it is
not avalid identifier (that is, if it isareserved word, if it begins with a
special character, or if it contains spaces or punctuation marks).

An expression (a column name, constant, function, or any combination
of column names, constants, and functions connected by arithmetic or
bitwise operators, or a subquery).

A built-in function or an aggregate.
Any combination of theitems listed above.

The select_list can also assign values to variables, in the form:

@variable = expression
[, @variable = expression ...]

You cannot combine variable assignment with any other select_list option.

into

creates a new table based on the columns specified in the select list and the
rows chosen in the where clause. See “Using select into” in this section.

lock datarows | datapages | allpages
specifies the locking scheme to be used for atable created with a select into
command. The default is the server-wide

ting for the configuration parameter lock scheme.
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max_rows_per_page
limits the number of rows on data pages for atable created with select into.
Unlike fillfactor, the max_rows_per_page value is maintained when datais
inserted or deleted. max_rows_per_page is not supported on
data-only-locked tables.

existing table table_name
indicates that you are selecting data into a proxy table. You cannot use this
select into any other tabletype except proxy. Thecolumnlist intheselect list
must match the type, length, and number in the proxy table.

at "path_name"
indicates the full path name of the external file you are selecting into. You
can only use the at parameter to select into a proxy table.

external [table | file]
indicates that the type of the external object iseither afile or atable. If you
do indicate either afile or atable, select into assumes that you are using a
table.

column delimeter “delimiter”
indicates the delimiter that you are using to separate columns. If you do not
specify adelimiter, select into uses the tab character.

exp_row_size = num_bhytes
specifies the expected row size for atable created with the select into
command. Valid only for datarows and datapages |ocking schemes and only
for tablesthat havevariable-lengthrows. Valid valuesare0, 1, and any value
greater than the minimum row length and | ess than the maximum row length
for the table. The default valueis 0, which meansthat a server-wide default
is used.

reservepagegap = hum_pages
specifiesaratio of filled pagesto empty pagesthat isto be |eft as select into
allocates extents to store data. This option isvalid only for the select into
command. For each specified num_pages, one empty page is|left for future
expansion of the table. Valid values are 0 — 255. The default valueis 0.

readpast
specifies that the query should silently skip rows with exclusive locks,
without waiting and without generating a message.

with identity_gap
specifies the identity gap for the table. This value overrides the system
identity gap setting for this table only.
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value
isthe identity gap amount.

If you are creating atable in aselect into statement from atable that hasa
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 is the same as or different from the parent table.

from
indicates which tables and viewsto usein the select statement. It isrequired
except when the select list contains no column names (that is, it contains
constants and arithmetic expressions only):

select 5 x, 2 y, "the product is", 5*2 Result

X v Result

5 2 the product is 10

At most, aquery can reference 50 tables and 14 worktables (such as those
created by aggregate functions). The 50-table limit includes:

e Tables (or views on tables) listed in the from clause

< Each instance of multiple references to the same table (self-joins)
e Tablesreferenced in subqueries

e Tablesbeing created with into

« Basetablesreferenced by the views listed in the from clause
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view_name, table_name

liststablesand viewsused in theselect statement. Specify the database name
if the table or view isin another database, and specify the owner’s name if
more than onetable or view of that name existsin the database. The default
value for owner isthe current user, and the default value for database isthe
current database.

If there is more than one table or view in the list, separate their names by
commas. The order of the tables and views following the keyword from does
not affect the results.

You can query tables in different databases in the same statement.

Table namesand view names can begiven correlation names (aliases), either
for clarity or to distinguish the different roles that tables or views play in
self-joins or subqueries. To assign a correlation name, givethetable or view
name, then a space, then the correlation name, like this:

select pub name, title id
from publishers pu, titles t
where t.pub id = pu.pub id

All other references to that table or view (for example in awhere clause)
must use the correlation name. Correlation names cannot begin with a
numeral.

index index_name

specifiesthe index to use to access table_name. You cannot use this option
when you select from a view, but you can useit as part of aselect clausein
acreate view statement.

parallel

specifiesa paralel partition or index scan, if Adaptive Server is configured
to allow parallel processing.

degree_of_parallelism

specifiesthe number of worker processes that will scan thetable or index in
parallel. If set to 1, the query executes serially.
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prefetch size
specifiesthe l/O size, in kil obytes, for tables bound to cacheswith large1/Os
configured. You cannot use this option when you select from aview, but you
can useit as part of aselect clausein acreate view statement. sp_helpcache
shows the valid sizes for the cache an object is bound to or for the default
cache. To configure the data cache size, use sp_cacheconfigure.

When using prefetch and designating the prefetch size (size), the minimum
is 2K and any power of two on thelogical page size up to 16K. prefetch size
optionsin kilobytes are:

Logical page size Prefetch size options
2 2,4,816

4 4,8, 16, 32

8 8, 16, 32, 64

16 16, 32, 64, 128

The prefetch size specified in the query is only a suggestion. To allow the
size specification, configure the data cache at that size. If you do not
configure the data cache to a specific size, the default prefetch sizeis used.

If Component Integration Servicesis enabled, you cannot use prefetch for
remote servers.

Iru | mru
specifiesthe buffer replacement strategy to use for thetable. Uselru to force
the optimizer to read the table into the cache on the MRU/LRU (most
recently used/least recently used) chain. Use mru to discard the buffer from
cache and replace it with the next buffer for the table. You cannot use this
option when you select from a view, but you can use it as part of a select
clausein acreate view statement.
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holdlock

makes a shared lock on a specified table or view morerestrictive by holding
it until the transaction completes (instead of releasing the shared lock as
soon as the required data page is no longer needed, whether or not the
transaction has completed).

Theholdlock option appliesonly to thetable or view for whichit is specified,
and only for the duration of the transaction defined by the statement in
which it is used. Setting the transaction isolation level 3 option of the set
command implicitly applies aholdlock for each select statement within a
transaction. The keyword holdlock is not permitted in aselect statement that
includes the for browse option. You cannot specify both aholdlock and a
noholdlock option in aquery.

If Component Integration Servicesis enabled, you cannot use holdlock for
remote servers.

noholdlock

prevents the server from holding any locks acquired during the execution of
thisselect statement, regardless of thetransactionisolation level currently in
effect. You cannot specify both aholdlock and anoholdlock optionin aquery.

shared

instructs Adaptive Server to use ashared lock (instead of an update lock) on
aspecified table or view. This allows other clients to obtain an update |ock
on that table or view. You can use the shared keyword only with a select
clause included as part of adeclare cursor statement. For example:

declare shared crsr cursor
for select title, title id
from titles shared

where title id like "BUS%"

You can usetheholdlock keyword in conjunction with shared after eachtable
or view name, but holdlock must precede shared.

ANSI join

an inner or outer join that uses the ANSI syntax. The from clause specifies
which tables are to be joined.

inner

includes only the rows of theinner and outer tables that meet the conditions
of the on clause. 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.

Adaptive Server Enterprise



CHAPTER 1 Commands

outer
includes all the rows from 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.

left
left joinsretain all the rows of thetablereference listed on theleft of thejoin
clause. The left table reference is referred to as the outer table or
row-preserving table.

In the queries below, T1 isthe outer table and T2 isthe inner table;

Tl left join T2
T2 right join T1

right
right joins retain all the rows of the table reference on the right of the join
clause (see example above).

search_conditions
used to set the conditions for the rowsthat are retrieved. A search condition
can include column names, expressions, arithmetic operators, comparison
operators, the keywords not, like, is null, and, or, between, in, exists, any, and
all, subqueries, case expressions, or any combination of these items. See
where clause on page 487 for more information.

group by
finds avalue for each group. These values appear as new columnsin the
results, rather than as new rows.

When group by is used with standard SQL, each item in the select list must
either have afixed valuein every row in the group or be used with aggregate
functions, which produce a single value for each group. Transact-SQL has
no suchrestrictionson theitemsintheselect list. Also, Transact-SQL allows
you to group by any expression (except by a column alias); with standard
SQL, you can group by acolumn only.

You can use the aggregates listed in Table 1-34 with group by (expressionis
almost always a column name):
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Table 1-34: Results of using aggregates with group by

Aggregate function Result

sum([all | distinct] expression)  Total of the values in the numeric column.

avg([all | distinct] expression) Average of the values in the numeric column.

count([all | distinct] expression) Number of (distinct) non-null valuesin the column.

count(*) Number of selected rows.
max(expression) Highest value in the column.
min(expression) Lowest value in the column.

See group by and having clauses on page 301 for more information.

A table can be grouped by any combination of columns—that is, groups can
be nested within each other. You cannot group by a column heading; you
must use a column name, an expression, or a number representing the
position of the item in the select list.

group by all
includes all groupsin the results, even those that do not have any rows that
meet the search conditions. See group by and having clauses on page 301 for
an example.

aggregate_free_expression
is an expression that includes no aggregates.

having
sets conditions for the group by clause, similar to the way that where sets
conditions for the select clause. There is no limit on the number of
conditions that can be included.

You can use a having clause without a group by clause.

If any columns in the select list do not have aggregate functions applied to
them and are not included in the query’s group by clause (illegal in standard
SQL), the meanings of having and where are somewhat different.

In this situation, awhere clause restricts the rows that are included in the
calculation of the aggregate, but does not restrict the rows returned by the
query. Conversely, a having clause restricts the rows returned by the query,
but does not affect the cal culation of the aggregate. See group by and having
clauses on page 301 for examples.
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order by
sortstheresultsby columns. In Transact-SQL., you can useorder by for items
that do not appear inthe select list. You can sort by acolumn name, acolumn
heading (or alias), an expression, or a number representing the position of
theitemin the select list (the select_list_number). If you sort by select list
number, the columnsto which the order by clause refers must beincluded in
the select list, and the select list cannot be * (asterisk).

asc
sorts results in ascending order (the default).

desc
sorts results in descending order.

compute
used with row aggregates (sum, avg, min, max, and count) to generate control
break summary values. The summary val ues appear asadditional rowsinthe
query results, allowing you to see detail and summary rows with one
statement.

You cannot use a select into clause with compute.

If you use compute by, you must also use an order by clause. The columns
listed after compute by must be identical to or a subset of those listed after
order by, and must be in the same |eft-to-right order, start with the same
expression, and not skip any expressions.

For example, if the order by clauseisorder by a, b, c,thecompute by
clause can be any (or al) of these:

compute by a, b, c
compute by a, b
compute by a

Thekeyword compute can be used without by to generate grand total s, grand
counts, and so on. order by isoptional if you use compute without by. See
compute clause on page 54 for details and examples.

If Component Integration Servicesis enabled, compute is not forwarded to
remote servers.

Reference Manual: Commands 411



select

for {read only | update}
specifies that a cursor result set is read-only or updatable. You can use this
option only within a stored procedure and only when the procedure defines
aquery for acursor. In this case, the select isthe only statement allowed in
the procedure. It defines the for read only or for update option (instead of the
declare cursor statement). This method of declaring cursors provides the
advantage of page-level locking while fetching rows.

If the select statement in the stored procedure is not used to define a cursor,
Adaptive Server ignoresthefor read only | update option. See the Embedded
SQL ™ documentation for more information about using stored procedures
to declare cursors. For information about read-only or updatable cursors, see
the Transact-SQL User’s Guide.

of column_name_list
isthe list of columns from a cursor result set defined as updatable with the
for update option.

at isolation
specifiestheisolation level (0, 1, 2 or 3) of the query. If you omit thisclause,
the query usestheisolation level of the session in which it executes
(isolation level 1 by default). The at isolation clause is valid only for single
queries or within the declare cursor statement. Adaptive Server returns a
syntax error if you use at isolation:

e With aquery using the into clause

e Within a subquery

e With aquery in the create view statement
e With aquery in theinsert statement

e With aquery using the for browse clause

If there is a union operator in the query, you must specify the at isolation
clause after the last select. If you specify holdlock, noholdlock, or shared in a
query that also specifies at isolation read uncommitted, Adaptive Server
issues awarning and ignores the at isolation clause. For the other isolation
levels, holdlock takes precedence over the at isolation clause. For more
information about isolation levels, see the Transact-SQL User’s Guide.

If Component Integration Servicesis enabled, you cannot use at isolation for
remote servers.

read uncommitted | O
specifiesisolation level O for the query.
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read committed | 1
specifiesisolation level 1 for the query.

repeatable read | 2
specifies transaction isolation level 2 for the query.

serializable | 3
specifiesisolation level 3 for the query.

for browse
must be attached to the end of a SQL statement sent to Adaptive Serverina
DB-Library browse application. See the Open Client DB-Library Reference
Manual for details.

plan "abstract plan”
specifies the abstract plan to use to optimize the query. It can be afull or
partial plan, specified in the abstract plan language. See Chapter 30,
“Creating and Using Abstract Plans,” in the Performance and Tuning Guide
for more information.

Examples Example 1 Selects all rows and columns from the publishers table:

select * from publishers

pub_id pub name city state
0736 New Age Books Boston MA
0877 Binnet & Hardley Washington DC
1389 Algodata Infosystems Berkeley CA

Example 2 Selectsall rows from specific columns of the publishers table:
select pub id, pub name, city, state from publishers

Example 3 Selectsall rows from specific columns of the publishers table,
substituting one column name and adding a string to the output:

select "The publisher's name is",
Publisher = pub name, pub_ id
from publishers

Publisher pub_id
The publisher’s name is New Age Books 0736
The publisher’s name is Binnet & Hardley 0877
The publisher’s name is Algodata Infosystems 1389
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Example 4 Selects al rows from specific columns of thetitles table,
substituting column names:

select type as Type, price as Price
from titles

Example 5 Specifies the locking scheme and the reserve page gap for select
into:

select title id, title, price

into bus_titles

lock datarows with reservepagegap = 10
from titles

where type = "business"

Example 6 Selectsonly the rowsthat are not exclusively locked. If any other
user has an exclusive lock on a qualifying row, that row is not returned:

select title, price
from titles readpast
where type = "news"
and price between $20 and $30

Example 7 Selects specific columns and rows, placing the resultsinto the
temporary table #advance_rpt:

select pub id, total = sum (total sales)
into #advance_rpt

from titles

where advance < $10000
and total_sales is not null

group by pub_id

having count (*) > 1

Example 8 Concatenates two columns and places the results into the
temporary table #tempnames:

select "Author name" = au fname + " " + au_ lname
into #tempnames
from authors

Example 9 Selects specific columns and rows, returns the results ordered by
type from highest to lowest, and cal culates summary information:

select type, price, advance from titles
order by type desc

compute avg(price), sum(advance) by type
compute sum(price), sum(advance)

Example 10 Selects specific columns and rows, and calculates totals for the
price and advance columns;
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select type, price, advance from titles compute sum(price), sum(advance)

Example 11 Createsthe coffeetabletitles table, a copy of the titles table which
includes only books priced over $20:

select * into coffeetabletitles from titles
where price > $20

Example 12 Creates the newtitles table, an empty copy of thetitles table:

select * into newtitles from titles
where 1 = 0

Example 13 Updates the existing authors table to include only books priced
over $20:

select * into authors from titles
where price > $20

Example 14 Gives an optimizer hint:

select title id, title
from titles (index title id ind prefetch 16)
where title id like "BU%"

Example 15 Selectsthe IDENTITY column from the sales_east and
sales_west tables by using the syb_identity keyword:

select sales_east.syb_identity,
sales_west.syb_identity
from sales east, sales west

Example 16 Creates the newtitles table, a copy of the titles table with an
IDENTITY column:

select *, row id = identity(10)
into newtitles from titles

Example 17 Specifies atransaction isolation level for the query.

select pub_id, pub_name
from publishers
at isolation read uncommitted

Example 18 Selectsfrom titles using the repeatable read isolation level. No
other user can change valuesin or delete the affected rows until the transaction
completes:

begin tran

select type, avg(price)
from titles
group by type
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at isolation repeatable read
Example 19 Gives an optimizer hint for the parallel degree for the query:

select ord num from salesdetail
(index salesdetail parallel 3)

Example 20 Joins thetitleauthor and the titles tables on their title_id columns.
The result set only includes those rows that contain a price greater than 15:

select au_id, titles.title id, title, price
from titleauthor inner join titles

on titleauthor.title id = titles.title id
and price > 15

Example 21 Theresult set contains all the authors from the authors table. The
authorswho do not live in the same city astheir publishers produce null values
in the pub_name column. Only the authors who live in the same city as their
publishers, Cheryl Carson and Abraham Bennet, produce a non-null valuein
the pub_name column:

select au fname, au_ lname, pub name
from authors left join publishers
on authors.city = publishers.city

Example 22 Create anew table (newtable) from the existing table (oldtable)
with an identity gap, you specify it in the select into statement:

select identity into newtable
with identity gap = 20
from oldtable

For more information about identity gaps, see “Managing Identity Gapsin
Tables” in Chapter 7, “Creating Databases and Tables” in the Transact-SQL
User’s Guide.

»  Thekeywordsin the select statement, asin all other statements, must be
used in the order shown in the syntax statement.

e The maximum number of expressionsin a select statement is 4096.

*  Thekeyword all can be used after select for compatibility with other
implementations of SQL. all is the default. Used in this context, all is the
opposite of distinct. All retrieved rows are included in the results, whether
or not some are duplicates.
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e EXcept in create table, create view, and select into statements, column
headings may include any characters, including blanks and Adaptive
Server keywords, if the column heading is enclosed in quotes. If the
heading is not enclosed in quotes, it must conform to the rules for
identifiers.

e The character string indicated by like cannot be longer than 255 bytes.

e You cannot use the select...for browse option on tables containing more
than 255 columns.

e Column headingsin create table, create view, and select into statements, as
well as table aliases, must conform to the rules for identifiers.

* Toinsert datawith select from atable that has null valuesin some fields
into atable 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 table that does not allow null values, this example
substitutes “0” for the NULL fields:

insert advances
select pub id, isnull(advance, 0) from titles

Without the isnull function, this command would insert all the rows with
non-null valuesinto the advances table, and produce error messagesfor all
rows where the advance column in the titles table contained NULL.

If you cannot make this kind of substitution for your data, you cannot
insert data containing null values into the columns with the NOT NULL
specification.

Two tables can beidentically structured, and yet be different asto whether
null values are permitted in somefields. Use sp_help to see the null types
of the columnsin your table.

«  Thedefault length of thetext or image datareturned with aselect statement
is 32K. Use set textsize to change the value. The size for the current
sessionisstored inthe global variable @@textsize. Certain client software
may issue a set textsize command on logging in to Adaptive Server.

« Datafrom remote Adaptive Servers can be retrieved through the use of
remote procedure calls. See create procedure and execute for more
information.

e Aselect statement used in acursor definition (through declare cursor) must
contain afrom clause, but it cannot contain a compute, for browse, or into
clause. If theselect statement contains any of thefollowing constructs, the
cursor is considered read-only and not updatable:
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e distinct option

e group by clause

e Aggregate functions
*  union operator

If you declare a cursor inside a stored procedure with a select statement
that contains an order by clause, that cursor is aso considered read-only.
Even if it is considered updatable, you cannot delete a row using a cursor
that isdefined by aselect statement containing ajoin of two or moretables.
See declare cursor for more information.

If aselect statement that assigns avalueto avariable returnsmore than one
row, the last returned value is assigned to the variable. For example:

declare @x varchar (40)

select @x = pub name from publishers
print ex

(3 rows affected)

Algodata Infosystems

Using ANSI join syntax

Before you write queries using the ANSI inner and outer join syntax, read
“Outer Joins” in Chapter 4, “ Joins: Retrieving DataFrom Severa Tables,”
in the Transact-SQL User’s Guide.

Using select into

select into is atwo-step operation. Thefirst step creates the new table, and
the second step inserts the specified rows into the new table.

Note You can select into a Component Integration Services existing table.

Because the rows inserted by select into operations are not logged, select
into commands cannot be issued within user-defined transactions, even if
the ddl in tran database option is set to true. Page all ocations during select
into operations are logged, so large select into operations may fill the
transaction log.

If aselect into statement fails after creating a new table, Adaptive Server
does not automatically drop the table or deallocateits first datapage. 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. Use the drop table
statement to remove the new table, then reissue the select into statement.
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e The name of the new table must be unique in the database and must
conform to the rules for identifiers. You can also select into temporary
tables (see Examples 7, 8, and 11).

e Any rules, constraints, or defaults associated with the base table are not
carried over to the new table. Bind rules or defaults to the new table using
sp_bindrule and sp_bindefault.

e select into does not carry over the base table's max_rows_per_page value,
and it creates the new table with amax_rows_per_page value of 0. Use
sp_chgattribute to set the max_rows_per_page value.

e Theselect into/bulkcopy/plisort option must be set to true (by executing
sp_dboption) in order to select into a permanent table. You do not have to
set the select into/bulkcopy/plisort option to true in order to select into a
temporary table, since the temporary database is never recovered.

After you have used select into in a database, you must perform afull
database dump before you can use the dump transaction command. select
into operations log only page allocations and not changes to data rows.
Therefore, changes are not recoverabl e from transaction logs. In this
situation, issuing the dump transaction statement produces an error
message instructing you to use dump database instead.

By default, the select into/bulkcopy/plisort option is set to false in newly
created databases. To change the default situation, set thisoptiontotrue in
the model database.

e select into runs more slowly while a dump database is taking place.

e You can useselect into to create aduplicate table with no data by having a
false condition in the where clause (see Example 12).

e You must provide a column heading for any column in the select list that
contains an aggregate function or any expression. The use of any constant,
arithmetic or character expression, built-in functions, or concatenationin
the select list requires acolumn heading for the affected item. The column
heading must be avalid identifier or must be enclosed in quotation marks
(see Examples 7 and 8).

« Datatypes and nullability are implicitly assigned to literal values when
select into is used, such as:

select x = getdate() into mytable

Thisresultsin anon-nullable column, regardless of whether allow nulls by
defaultison or not. It depends upon how the select commands are used and
with what other commands within the syntax.
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The convert syntax allows you to explicitly specify the datatype and
nullability of the resulting column, not the default.

Wrap getdate with afunction that does result in anull, such as:

select x = nullif (getdate(), "1/1/1900") into
mytable

Or, use the convert syntax:

select x = convert (datetime null, getdate()) into
mytable

You cannot use select into inside a user-defined transaction or in the same
statement as a compute clause.

To select an IDENTITY column into aresult table, include the column
name (or the syb_identity keyword) in the select statement’s column_list.
The new column observes the following rules:

e |f anIDENTITY column is selected more than once, it is defined as
NOT NULL inthe new table. It does not inherit the IDENTITY

property.

e |f anIDENTITY columnis selected as part of an expression, the
resulting column does not inherit the IDENTITY property. Itis
created as NULL if any column in the expression allows nulls;
otherwise, it is created asNOT NULL.

»  If the select statement contains a group by clause or aggregate
function, the resulting column does not inherit the IDENTITY
property. Columns that include an aggregate of the IDENTITY
column are created NULL ; others are NOT NULL.

 AnIDENTITY columnthat isselected into atablewithaunionor join
doesnotretaintheIDENTITY property. If thetable containsthe union
of the IDENTITY column and aNULL column, the new column is
defined as NUL L. Otherwise, it isdefined as NOT NULL.

You cannot use select into to create a new table with multiple IDENTITY
columns. If the select statement includes both an existing IDENTITY
column and anew IDENTITY specification of the form column_name =
identity(precision), the statement fails.

If Component Integration Servicesis enabled, and if theinto table resides
on Adaptive Server, Adaptive Server uses bulk copy routines to copy the
datainto the new table. Before doing a select into with remote tables, set
the select into/bulkcopy database option to true.
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*  For information about the Embedded SQL command select into
host_var_list, see the Open Client Embedded SQL Reference Manual.

Converting the NULL properties of a target column with select...into

*  Usethe convert command to change the nullability of atarget column into
which you are selecting data. For example, the following selects datafrom
the titles table into atarget table named temp_titles, but converts the
total_sales column from null to not null:

select title, convert (char(100) not null,
total_sales)

total sales

into #tempsales

from titles

Specifying a lock scheme with select...into

e Thelock option, used with select...into, allows you to specify the locking
scheme for the table created by the command. If you do not specify a
locking scheme, the default locking scheme, as set by the configuration
parameter lock scheme, is applied.

e Whenyou usethelock option, you can al so specify the space management
properties max_rows_per_page, exp_row_size, and reservepagegap.

You can change the space management properties for atable created with
select into, Using sp_chgattribute.

Using index, prefetch, and Iru | mru

* Theindex, prefetch and Iru | mru options specify the index, cache and I/O
strategiesfor query execution. These options override the choices made by
the Adaptive Server optimizer. Use them with caution, and always check
the performance impact with set statistics io on. For more information
about using these options, see the Performance and Tuning Guide.

Using parallel

e Theparallel option reducesthe number of worker threadsthat the Adaptive
Server optimizer can use for parallel processing. The
degree of parallelism cannot be greater than the configured max parallel
degree. If you specify avalue that is greater than the configured max
parallel degree, the optimizer ignores the parallel option.

e Whenmultipleworker processes mergetheir results, the order of rowsthat
Adaptive Server returns may vary from one execution to the next. To get
rows from partitioned tables in a consistent order, use an order by clause,
or override parallel query execution by using parallel 1 in the from clause
of the query.
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A from clause specifying parallel isignored if any of the following
conditions is true:

»  The select statement is used for an update or insert.
*  Thefrom clauseis used in the definition of a cursor.

e parallel isused in the from clause within any inner query blocks of a
subquery.

*  The select statement creates aview.
* Thetableistheinner table of an outer join.
»  The query specifies min or max on the table and specifies an index.

* Anunpartitioned clustered index is specified or isthe only parallel
option.

e The query specifies exists on the table.

e Thevauefor the configuration parameter max scan parallel degree is
1 and the query specifies an index.

e A nonclustered index is covered. For information on index covering,
see Chapter 9, “How Indexes Work” in the Performance and Tuning
Guide.

» Thetableisasystem table or avirtual table.

e Thequery isprocessed using the OR strategy. For an explanation of
the OR strategy, see the Performance and Tuning Guide.

e The query returns alarge number of rowsto the user.

Using readpast

The readpast option allows aselect command to access the specified table
without being blocked by incompatible locks held by other tasks. readpast
queries can only be performed on data-only-locked tables.

If thereadpast option isspecified for an all pages-locked tabl e, thereadpast
option isignored. The command operates at the isolation level specified
for the command or session. If theisolation level is 0, dirty reads are
performed, and the command returns values from locked rows and does
not block. If theisolation level is 1 or 3, the command blocks when pages
with incompatible locks must be read.

Theinteractions of session-level isolation levelsand readpast on atablein
aselect command are shown in Table 1-35.
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Table 1-35: Effects of session-level isolation levels and readpast

Session isolation level Effects

0, read uncommitted readpast is ignored, and rows containing uncommitted transactions are returned to

(dirty reads) the user. A warning message is printed.

1, read committed Rows or pages with incompatible locks are skipped; no locks are held on the rows
or pages read
Using readpast may produce duplicates and adding the distinct clause does not clear
this problem.

To resolve this, when using readpast, use agroup by clause in addition to adistinct
clause to avoid duplicates.

2, repeatable read Rows or pages with incompatible locks are skipped; shared locks are held on all
rows or pages that are read until the end of the statement or transaction; holds locks
on all pages read by the statement until the transaction compl etes.

3, serializable readpast isignored, and the command executes at level 3. The command blocks on
any rows or pages with incompatible locks.

e select commands that specify readpast fail with an error message if they
also include any of the following:

e Anatisolation clause, specifying 0 or read uncommitted
e Anatisolation clause, specifying 3 or serializable
e Theholdlock keyword on the same table

« If atisolation 2 or at isolation repeatable read is specified in aselect query
that specifies readpast, shared locks are held on the readpast tables until
the statement or transaction compl etes.

e If aselect command with thereadpast option encounters atext column that
has an incompatible lock on it, readpast locking retrieves the row, but
returns the text column with avalue of null. No distinction is made, in this
case, between atext column containing a null value and a null value
returned because the column is locked.

Standards ANSI SQL — Compliance level: Entry-level compliant.
The following are Transact-SQL extensions:
e select into to create anew table
e  lock clauses
e compute clauses
e Global and local variables

e index clause, prefetch, parallel and Iru | mru
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e  holdlock, noholdlock, and shared keywords
e “column_heading = column_name”

*  Qualified table and column names

e select in afor browse clause

*  Theuse, within the select list, of columns that are not in the group by list
and have no aggregate functions

e  atisolation repeatable read | 2 option

select permission defaults to the owner of the table or view, who can transfer it
to other users.

Commands compute clause, create index, create trigger, delete, group by and
having clauses, insert, order by clause, set, union operator, update, where clause

Functions avg, count, isnull, max, min, sum

System procedures sp_cachestrategy, sp_chgattribute, sp_dboption
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set

Description

Syntax

Sets Adaptive Server query-processing options for the duration of the user’s
work session; sets some optionsinside atrigger or stored procedure.

set @variable = expression [, @variable = expression...]

set ansinull {on | off}

set ansi_permissions {on | off}

set arithabort [arith_overflow | numeric_truncation]
{on | off}

set arithignore [arith_overflow] {on | off}
set bulk array size number
set bulk batch size number

set {chained, close on endtran, nocount, noexec, parseonly, procid,
self_recursion, showplan, sort_resources} {on | off}

set char_convert {off | on [with {error | no_error}] |
charset [with {error | no_error}]}

set cis_rpc_handling {on | off}

set [clientname client_name | clienthostname
host_name | clientapplname application_name]

set cursor rows number for cursor_name

set {datefirst number, dateformat format,
language language}

set fipsflagger {on | off}
set flushmessage {on | off}
set forceplan {on | off}

set identity_insert [database.[owner.][table_name
{on | off}
set identity _update table_name {on | off}

set jtc {on | off}
set lock { wait [ numsecs ] | nowait }

set offsets {select, from, order, compute, table,
procedure, statement, param, execute} {on | off}

set parallel_degree number

set plan {dump | load } [group_name] {on | off}
set plan exists check {on | off}

set plan replace {on | off}

set prefetch [on|off]
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set proc_output_params on | off

set proc_return_status on | off

set process_limit_action {abort | quiet | warning}
set proxy login_name

set quoted_identifier {on | off}

set role {"sa_role" | "sso_role" | "oper_role" |
role_name [with passwd "password"]} {on | off}

set {rowcount number, textsize number}

set scan_parallel_degree number

set session authorization login_name

set sort_merge {on | off}

set statistics {io, subquerycache, time} {on | off}
set statistics simulate { on | off }

set strict_dtm_enforcement {on | off}

set string_rtruncation {on | off}

set table count number

set textsize {number}

set transaction isolation level {
[ read uncommitted | 0] |
[ read committed | 1] |
[ repeatable read | 2 ]|
[ serializable | 3]}

set transactional_rpc {on | off}

Parameters @variable
allows multiple variable assignments in one statement. The
set @variable = expression command isan identical — and an alternative—
command to select @variable = expression in Transact-SQL.

expression
includes constant, function, any combination of constants, and functions
connected by arithmetic or bitwise operators, or a subquery.

ansinull
impacts on both aggregate and comparison behaviors:
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Aggregate behavior ansinull determines whether evaluation of

NUL L-valued operandsin aggregate functions is compliant with the ANS
SQL standard. If you use set ansinull on, Adaptive Server generates awarning
when an aggregate function eliminates a null-valued operand from the
calculation.

For example, if you perform the following query on the titles table with set
ansinull off (the default value):

select max(total sales) from titles

Adaptive Server returns:

However, if you perform the same query with set ansinull on, Adaptive
Server returns the same value and an error message because the total_sales
column contains NULL values:

22246
Warning - null value eliminated in set function

This message indicates that some entries in total_sales contain NULL
instead of areal amount, so you do not have compl ete data on total salesfor
al booksin thistable. However, of the available data, the value returned is
the highest.
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Comparison behavior The SQL standard requiresthat if either one of the
two operands of an equality comparison is NULL, the result is UNKNOWN.
Transact-SQL treats NULL values differently. If one of the operandsisa
column, parameter, or variable, and the other operand isthe NUL L constant or
aparameter or variable whose value is NULL, the result is either TRUE or
FALSE:

e Sybase NULL mode—“val = NULL" istruewhen “val” isNULL
e ANSINULL mode—“val = NULL" isunknownwhen“val” iSNULL

The ANSI rulefor the where and on clauses return rows that are true, and
rejects rows that are both false and unknown.

The ANSI rule for acheck constraint rejects values that are false. For this
reason, unknown or true results are not rejected.

If you:

e Enable ansinull mode — do not use the Sybase NULL comparisons
(val = NULLOr val != NULL).

e Expect to use ANSI-null mode during insert and update — do not use the
Sybase NULL comparisonsin check constraints.

Instead, use the ANSI IS NULL or IS NOT NULL syntax to prevent from
having unexpected results.

ansi_permissions

determines whether ANSI SQL permission requirements for delete and
update statements are checked. The default is off. Table 1-36 summarizes
permission requirements;

Table 1-36: Permissions required for update and delete

Permissions required with

Command set ansi_permissions off Permissions required with set ansi_permissions on
update ¢ update permissiononcolumns ¢ update permission on columns where values are being set
where values are being set * select permission on all columns appearing in where clause
* select permission on all columns on right side of set clause
delete ¢ delete permission on table * delete permission on table
 select permission on all columns appearing in where clause
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arithabort
determines how Adaptive Server behaves when an arithmetic error occurs.
The two arithabort options, arithabort arith_overflow and arithabort
numeric_truncation, handle different types of arithmetic errors. You can set
each option independently or set both options with asingle set arithabort on
or set arithabort off statement.

e arithabort arith_overflow specifies Adaptive Server’s behavior following
adivide-by-zero error or aloss of precision during an explicit or
implicit datatype conversion. Thistype of error is serious. The default
setting, arithabort arith_overflow on, rolls back the entire transaction in
which the error occurs. If the error occursin a batch that does not
contain a transaction, arithabort arith_overflow on does not roll back
earlier commands in the batch; however, Adaptive Server does not
execute any statements in the batch that follow the error-generating
statement.

If you set arithabort arith_overflow off, Adaptive Server aborts the
statement that causes the error, but continues to process other
statements in the transaction or batch.

e arithabort numeric_truncation specifies Adaptive Server’s behavior
following aloss of scale by an exact numeric type during an implicit
datatype conversion. (When an explicit conversion resultsin aloss of
scale, the results are truncated without warning.) The default setting,
arithabort numeric_truncation on, aborts the statement that causes the
error, but Adaptive Server 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.

arithignore arith_overflow
determines whether Adaptive Server displays a message after a
divide-by-zero error or aloss of precision. By default, the arithignore option
is set to off. This causes Adaptive Server to display awarning message after
any query that resultsin numeric overflow. To have Adaptive Server ignore
overflow errors, use set arithignore on. You can omit the optional
arith_overflow keyword without any effect.
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bulk array size number

establishes the number of rows that are buffered in local server memory
before being transferred using the bulk copy interface.

Use this option only with Component Integration Services for transferring
rows to a remote server using select into.

View your current setting using the @@bulkarraysize global variable.

number indicatesthe number of rowsto buffer. If the rows being transferred
contain text, image or java ADTs, then the bulk copy interface ignores the
current setting for array size and uses avalue of 1. Also, the array size
actually used will never exceed the value of @@bulkbatchzise. If
@@bulkbatchsize is smaller than array size, then the smaller value is used.

Theinitia value of the array sizeisinherited by new connections from the
current setting of the configuration property cis bulk insert array size, which
defaults to 50. Setting this value to O will reset the value to the default.

bulk batch size number

establishes the number of rows transferred to aremote server viaselect into
proxy_table when the bulk interface is used. The bulk interfaceis available
to all Adaptive Servers, aswell as DirectConnect for Oracle version 12.5.1.

Use this option only with Component Integration Services for transferring
rows to a remote server using select into.

View your current setting using the @@bul kbatchsize global variable.

The bulk interface allows a commit after a specified number of rows. This
allows the remote server to free any log space being consumed by the bulk
transfer operation, and enablesthe transfer of large data setsfrom one server
to another without filling the transaction log.

Theinitia value of the batch sizeisinherited by new connections from the
current setting of the configuration property cis bulk insert batch size, which
by default is0. A value of Oindicatesthat no rows should be committed until
after the last row istransferred.

chained

begins a transaction just before the first data retrieval or data modification
statement at the beginning of a session and after a transaction ends. In
chained mode, Adaptive Server implicitly executes a begin transaction
command before the following statements: delete, fetch, insert, lock table,
open, select, and update. You cannot execute set chained within a
transaction.
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char_convert
enables or disables character set conversion between Adaptive Server and a
client. If theclientisusing Open Client DB-Library release 4.6 or later, and
the client and server use different character sets, conversion isturned on
during the login process and is set to adefault based on the character set the
client isusing. You can also use set char_convert charset to start conversion
between the server character set and a different client character set.

charset can be either the character set’s D or aname from syscharsets with
atype value of less than 2000.

set char_convert off turns conversion off so that characters are sent and
received unchanged. set char_convert on turns conversion on if it is turned
off. If character set conversion was not turned on during thelogin process or
by the set char_convert command, set char_convert on generates an error
message.

If you request character set conversion with set char_convert charset, and
Adaptive Server cannot perform the requested conversion, the conversion
state remains the same as it was before the request. For example, if
conversion is set to off prior to the set char_convert charset command,
conversion remains turned off if the request fails.

When the with no_error option isincluded, Adaptive Server does not notify
an application when characters from Adaptive Server cannot be converted
to the client’s character set. Error reporting isinitially turned on when a
client connectswith Adaptive Server: if you do not want error reporting, you
must turn it off for each session with set char_convert {on | charset} with
no_error. To turn error reporting back on within a session, use set
char_convert {on | charset} with error.

Whether or not error reporting is turned on, the bytes that cannot be
converted are replaced with ASCII question marks (?).

See the System Administration Guide for a more compl ete discussion of
error handling in character set conversion.

cis_rpc_handling
determines whether Component Integration Services handles outbound
remote procedure call (RPC) requests by default.

clientapplname
assigns an application an individual name. Thisisuseful for differentiating
among clients in a system where many clients connect to Adaptive Server
using the same application name. After you assign a new name to an
application, it appearsin the sysprocesses table under the new name.
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clienthostname

assigns a host an individual name. Thisis useful for differentiating among
clientsin asystem where many clients connect to Adaptive Server using the
same host name. After you assign anew nameto a host, it appearsin the
sysprocesses table under the new name.

clientname

assignsaclient anindividual name. Thisisuseful for differentiating among
clientsin asystem where many clients connect to Adaptive Server using the
same client name. After you assign a new name to auser, they appear in the
sysprocesses table under the new name.

close on endtran

causes Adaptive Server to closeall cursorsopened within atransaction at the
end of that transaction. A transaction ends by the use of either the commit or
rollback statement. However, only cursors declared within the scope that sets
this option (stored procedure, trigger, and so on) are affected. For more
information about cursor scopes, see the Transact-SQL User’s Guide.

For more information about the evaluated configuration, see the System
Administration Guide.

cursor rows

causes Adaptive Server to return the number of rows for each cursor fetch
request from a client application. The number can be anumeric literal with
no decimal point or alocal variable of typeinteger. If the number islessthan
or equal to zero, thevalueis set to 1. You can set the cursor rows option for
acursor, whether it is open or closed. However, this option does not affect a
fetch request containing an into clause. cursor_name specifiesthe cursor for
which to set the number of rows returned.

datefirst

uses numeric settings to specify the first day of the week. The us_english
language default is Sunday. To set the first day of the week, use the
following:

To set the first day of the week as | Use this setting
Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday (us_english language default)

N[O O WINE
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Note Regardless of which day you set asthefirst day of the week, the value of
that first day becomes 1. This valueis not the same as the numeric setting you
use in set datefirst n. For example, if you set Sunday as your first day of the
week, itsvalueis 1. If you set Monday asyour first day of the week, Monday’s
value becomes 1. If you set Wednesday as your first day of the week,
Wednesday’s value becomes 1, and so on.

dateformat
sets the order of the date parts month/day/year for entering datetime ,
smalldatetime, date or time data. Valid arguments are mdy, dmy, ymd, ydm,
myd, and dym. The us_english language default is mdy.

explicit_transaction_required
when set to true, causes any attemptsto start an implicit transaction, or send
an RPC to aremote server outside a transaction, to fail.

All other commands succeed.

fipsflagger
determines whether Adaptive Server displays a warning message when
Transact-SQL extensions to entry-level ANSI SQL are used. By defaullt,
Adaptive Server does not tell you when you use nonstandard SQL. This
option does not disable SQL extensions. Processing completes when you
issue the non-ANSI SQL command.

flushmessage
determines when Adaptive Server returns messages to the user. By default,
messages are stored in a buffer until the query that generated them is
completed or the buffer isfilled to capacity. Use set flushmessage on to
return messages to the user immediately, as they are generated.

forceplan
causesthe query optimizer to use the order of the tablesin the from clause of
aquery asthejoin order for the query plan. forceplan is generally used when
the optimizer failsto choose agood plan. Forcing an incorrect plan can have
severely bad effects on I/O and performance. For more information, see the
Performance and Tuning Guide.
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identity_insert

determines whether explicit insertsinto atable’s IDENTITY column are
allowed. (Updatesto an IDENTITY column are never alowed.) Thisoption
can be used only with base tables. It cannot be used with views or set within
atrigger.

Setting identity_insert table_name on allows the table owner, Database
Owner, or System Administrator to explicitly insert avalueinto an
IDENTITY column. Inserting avalueinto the IDENTITY column alows
you to specify a seed value for the column or to restore a row that was
deleted in error. Unless you have created aunique index onthe IDENTITY
column, Adaptive Server does not verify the uniqueness of the inserted
value; you can insert any positive integer.

The table owner, Database Owner, or System Administrator can use the set
identity_insert table_name on command on atable with an IDENTITY
column to enable the manual insertion of avalueinto an IDENTITY
column. However, only the following users can actually insert avalue into
an IDENTITY column, when identity_insert iS on:

» Table owner
e Database Owner:

« if granted explicit insert permission on the column by the table
owner

e impersonating the table owner by using the setuser command

Setting identity_insert table_name off restores the default behavior by
prohibiting explicitinsertsto IDENTITY columns. At any time, you can use
set identity_insert table_name on for asingle database table within a session.

identity_update

With set identity_update on, you can explicitly update the value of the
IDENTITY column on atable. identity_update changes the identity column
value for the qualified rows. When identity_update is enabled, you can
update the identity value to any value greater than 0. However, if the input
value is greater than the identity burn max value, anew set of 1D valuesis
allocated, and the identity burn max value on the OAM page is updated
accordingly. If update isincluded in atransaction, the new identity burn max
value cannot be rolled back. You can use syb_identity to point to the identity
column for update. For example:

update table name set syb identity = value
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where clause

Adaptive Server does not check for duplicates entries or verify that entries
are unique. You can update an existing value to any positive integer within
the range allowed by the column's declared precision. You can check for
duplicate entries by creating a unique index on the identity column

jtc
toggles join transitive closure. For more information, see the Performance
and Tuning Guide.

language
isthe official name of the language that displays system messages. The
language must be installed on Adaptive Server. The default is us_english.

nocount
controlsthe display of rows affected by a statement. set nocount on disables
the display of rows; set nocount off reenables the count of rows.

noexec
compiles each query but does not execute it. noexec is often used with
showplan. After you set noexec on, no subsequent commands are executed
(including other set commands) until you set noexec off.

compiles each subsequent query but does not execute it. set fmtonly on is
often used with showplan for troubleshooting. Set noexec on immediately
after executing a query. After you set noexec on, no subsequent commands
are executed (including other set commands) until you set noexec off. set
noexec can be used in stored procedures.

lock wait
specifies the length of time that a command waits to acquire locks before
aborting and returning an error.

numsecs
specifies the number of seconds acommand is to wait to acquire alock.
Valid values are from 0 to 2147483647, the maximum value for an integer.

lock nowait
specifiesthat if acommand cannot acquire alock immediately, it returns an
error and fails. set lock nowait is equivalent to set lock wait 0.
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offsets
returns the position of specified keywords (with relation to the beginning of
the query) in Transact-SQL statements. The keyword listisa
comma-separated list that can include any of the following Transact-SQL
constructs: select, from, order, compute, table, procedure, statement, param,
and execute. Adaptive Server returns offsetsif there are no errors. This
option is used in Open Client DB-Library only.

parallel_degree
specifies an upper limit for the number of worker processes used in the
parallel execution of a query. This number must be less than or equal to the
number of worker processes per query, as set by the max parallel degree
configuration parameter. The @@parallel_degree global variable storesthe
current setting.

parseonly
checks the syntax of each query and returns any error messages without
compiling or executing the query. Do not use parseonly inside a stored
procedure or trigger.

plan
introduces an abstract plan command. For more information, see Chapter
30, “Creating and Using Abstract Plans,” in the Performance and Tuning
Guide.

dump
enables or disables capturing abstract plans for the current connection. If a
group_name is not specified, the plans are stored in the default group,
ap_stdout.

load
enables or disables |oading abstract plans for the current connection. If a
group_name is not specified, the plans are loaded from the default group,
ap_stdin.

group_name
is the name of the abstract plan group to use for loading or storing plans.

exists check
when used with set plan load, stores hash keys for up to 20 queries from an
abstract plan group in a per-user cache.

replace
enables or disables replacing existing abstract plans during plan capture
mode. By default, plan replacement is off.
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prefetch
enables or disables large 1/Os to the data cache.

proc_output_params
controls sending of output parametersthat astored procedure generates back
to the client. set proc_output_params off suppresses sending the output
parameters back to the client. The default for this parameter is on.

proc_return_status
controls sending of areturn status TDS token back to the client. set
proc_return_status off suppresses sending thereturn statustoken to theclient,
and isql client does not display the (return status = 0) message. The
default for this parameter is on.

Warning! If the client application that executes a procedure relies on the
success or failure of the procedure based on the return status, then do not use
the set proc_return_status off option.

process_limit_action
specifies whether Adaptive Server executes parallel queries when an
insufficient number of worker processesis available. Under these
circumstances, when process_limit_action is set to quiet, Adaptive Server
silently adjusts the plan to use a degree of parallelism that does not exceed
the number of available processes. If process_limit_action is set to warning
when an insufficient number of worker processes are available, Adaptive
Server issues a warning message when adjusting the plan; and if
process_limit_action is set to abort, Adaptive Server aborts the query and
issues an explanatory message an insufficient number of worker processes
are available.

procid
returnsthe ID number of the stored procedure to Open Client DB-Library/C
(not to the user) before sending rows generated by the stored procedure.
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proxy
allowsyou to assume the permissions, login name, and suid (server user ID)
of login_name. For login_name, specify avalid login from
master..syslogins, enclosed in quotation marks. To revert to your original
login name and suid, use set proxy with your original login_name.

Note Without explicit permission, neither the“sa role” nor the“sso_role” can
issuetheset proxy login_name command. To use set proxy login_name, any User,
including the System Security Officer, must have permission explicitly granted
by the System Security Officer.

See “Using proxies’ on page 452 for more information.

quoted_identifier
determines whether Adaptive Server recognizes delimited identifiers. By
default, quoted_identifier is off and all identifiers must conform to the rules
for valid identifiers. If you use set quoted_identifier on, you can use table,
view, and column names that begin with a nonal phabetic character, include
characters that would not otherwise be allowed, or are reserved words, by
enclosing the identifiers within double quotation marks. Delimited
identifiers cannot exceed 28 bytes, may not be recognized by all front-end
products, and may produce unexpected results when used as parametersto
system procedures.

When quoted_identifier is on, al character strings enclosed within double
quotes are treated as identifiers. Use single quotes around character or
binary strings.

role
turns the specified role on or off during the current session. When you log
in, all system rolesthat have been granted to you are turned on. Use set role
role_name off to turn arole off, and set role role_name on to turn it back on
again, asneeded. Systemrolesare“sa role”, “sso_role”’, and “oper_role”. If
you are not auser in the current database, and if thereisno “ guest” user, you
cannot set sa_role off, because there is no server user ID for you to assume.

role_name
isthe name of any user-defined role created by the System Security Officer.
User-defined roles are not turned on by default. To set user-defined rolesto
activate at login, the user or the System Security Officer must use set role on.

with passwd
specifies the password to activate the role. If a user-defined role has an
attached password, you must specify the password to activate the role.
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rowcount
causes Adaptive Server to stop processing the query (select, insert, update,
or delete) after the specified number of rows are affected. The number can
be anumeric literal with no decimal point or alocal variable of typeinteger.
To turn this option off, use:

set rowcount 0

scan_parallel_degree
specifies the maximum session-specific degree of parallelism for
hash-based scans (parallel index scans and parallel table scans on
nonpartitioned tables). Thisnumber must be lessthan or equal to the current
value of the max scan parallel degree configuration parameter. The
@@scan_parallel_degree global variable stores the current setting.

self_recursion
determines whether Adaptive Server allows triggers to cause themselvesto
fireagain (thisiscalled self recursion). By default, Adaptive Server does not
allow sdf recursion in triggers. You can turn this option on only for the
duration of a current client session,; its effect is limited by the scope of the
trigger that setsit. For example, if the trigger that sets self_recursion on
returns or causes another trigger to fire, thisoption revertsto off. Thisoption
works only within atrigger and has no effect on user sessions.

session authorization
isidentical to set proxy, with thisexception: set session authorization follows
the SQL standard, while set proxy is a Transact-SQL extension.

showplan
generates a description of the processing plan for the query. The results of
showplan are of use in performance diagnostics. showplan does not print
results when it is used inside a stored procedure or trigger. For parallel
queries, showplan output also includes the adjusted query plan at runtime, if
applicable. For more information, see the Performance and Tuning Guide.

sort_merge
enables or disables the use of sort-merge joins during a session. For more
information, see the Performance and Tuning Guide.

sort_resources
generates a description of the sorting plan for a create index statement. The
results of sort_resources are of use in determining whether a sort operation
will be done serially or in parallel. When sort_resouces ison, Adaptive
Server prints the sorting plan but does not execute the create index
statement. For more information, see Chapter 24, “Parallel Sorting,” in the
Performance and Tuning Guide.
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statistics io
displays the following statisticsinformation for each table referenced in the
statement:

» the number of timesthetableis accessed (scan count)

» the number of logical reads (pages accessed in memory)

» and the number of physical reads (database device accesses)

For each command, statistics io displays the number of buffers written.

If Adaptive Server has been configured to enforce resource limits, statistics
io also displays thetotal 1/O cost. For more information, see Chapter 34,
“Using the set statistics Commands” in the Performance and Tuning Guide.

statistics subquerycache
displays the number of cache hits, misses, and the number of rowsin the
subquery cache for each subquery.

statistics time
displays the amount of time Adaptive Server used to parse and compile for
each command. For each step of the command, statistics time displays the
amount of time Adaptive Server used to execute the command. Times are
given in milliseconds and timeticks, the exact value of whichis
machine-dependent.

statistics simulate
specifies that the optimizer should use simulated statistics to optimize the

query.

strict_dtm_enforcement
determines whether the server propagates transactionsto serversthat do not
support Adaptive Server transaction coordination services. The default
value isinherited from the value of the strict dtm enforcement configuration
parameter.

string_rtruncation
determines whether Adaptive Server raises a SQL STATE exception when
an insert or update command truncates a char, unichar, varchar or univarchar
string. If the truncated characters consist only of spaces, no exception is
raised. The default setting, off, does not raise the SQL STATE exception, and
the character string is silently truncated.

Adaptive Server Enterprise



CHAPTER 1 Commands

table count
sets the number of tables that Adaptive Server considers at one time while
optimizing ajoin. The default used depends on the number of tablesin the

join:
Tables joined Tables considered at a time
2-25 4
26 —37 3
38-50 2

Valid values are 0 — 8. A value of 0 resets the default behavior. A value
greater than 8 defaultsto 8. table count may improve the optimization of
certain join queries, but it increases the compilation cost.

textsize
specifies the maximum size in bytes of text or image type datathat is
returned with a select statement. The @@textsize global variable storesthe
current setting. To reset textsize to the default size (32K), use:

set textsize 0

The default setting is 32K inisql. Some client software sets other default
values.

transaction isolation level
setsthetransactionisolation level for your session. After you set thisoption,
any current or future transactions operate at that isolation level.

read uncommitted | O
scans at isolation level 0 do not acquire any locks. Therefore, the result set
of alevel 0 scan may change while the scan isin progress. If the scan
position islost due to changesin the underlying table, a unique index is
reguired to restart the scan. In the absence of a unique index, the scan may
be aborted.

By default, a unique index isrequired for alevel 0 scan on atable that does
not reside in aread-only database. You can override this requirement by
forcing the Adaptive Server to choose a nonunique index or atable scan, as
follows:

select * from table name (index table name)

Activity on the underlying table may cause the scan to be aborted before
completion.

Reference Manual: Commands 441



set

Examples

442

read committed | 1
By default, Adaptive Server’'s transaction isolation level isread committed
or 1, which allows shared read locks on data.

repeatable read | 2
prevents nonrepeatabl e reads.

serializable | 3
specify isolation level 3, Adaptive Server appliesaholdlock to al select and
readtext operationsin atransaction, which holdsthe queries’ read locksuntil
the end of that transaction. If you also set chained mode, that isolation level
remains in effect for any data retrieval or modification statement that
implicitly begins a transaction.

transactional_rpc
controls the handling of remote procedure calls. If thisoption is set to on,
when atransaction is pending, the RPC is coordinated by Adaptive Server.
If this option is set to off, the remote procedure call is handled by the
Adaptive Server site handler. The default value isinherited from the value
of the enable xact coordination configuration parameter.

Example 1 Tells Adaptive Server to evaluate NUL L-valued operands of
equality (=) and inequality (=) comparisons and aggregate functionsin
compliance with the entry level ANSI SQL standard:

set ansinull on

When you use set ansinull on, aggregate functions and row aggregates raise the
following SQL STATE warning when Adaptive Server finds null valuesin one
or more columns or rows:

Warning - null value eliminated in set function

If the value of either the equality or the inequality operandsis NULL, the
comparison’s result is UNKNOWN. For example, the following query returns
no rows in ansinull mode:

select * from titles where price = null
If you use set ansinull off, the same query returns rows in which price isNULL.

Example 2 Activates character set conversion, setting it to a default based on
the character set the client is using. Adaptive Server also notifies the client or
application when characters cannot be converted to the client’s character set:

set char convert on with error

Example 3 Specifiesthat Component Integration Services handles outbound
RPC requests by default:
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set cis rpc handling on
Example 4 Assignsthisuser:
e Theclient name alison
e The host name money1
e The application name webserver2

set clientname 'alison'
set clienthostname 'moneyl'
set clientapplname 'webserver2'

Example 5 Returnsfiverowsfor each succeeding fetch statement requested by
aclient using test_cursor:

set cursor rows 5 for test cursor

Example 6 Insertsavalue of 100 into the IDENTITY column of the
stores_south table, then prohibitsfurther explicit insertsinto this column. Note
theuse of thesyb_identity keyword; Adaptive Server replacesthe keyword with
the name of the IDENTITY column:

set identity insert stores_south on

go
insert stores_ south (syb identity)
values (100)

go
set identity insert stores_south off

go

Example 7 Enablesidenity_update and updates tables with values 1 and 10,
respectively, then disables identity _update:

set identity update tl on

update tl set c2 = 10 where cl =1
select * from tl

cl c2

set identity update tl off

Example 8 Tells Adaptive Server to display awarning message if you use a
Transact-SQL extension:

set fipsflagger on
Then, if you use nonstandard SQL, like this:

use pubs2
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1>
2>

1>
2>

1>
2>
3>
4>
5>

(1

go
Adaptive Server displays:

SQL statement on line number 1 contains Non-ANSI text.
The error is caused due to the use of use database.

Example 9 Subsequent commandsin the session or stored procedure return an
error and fail if they cannot get requested locks immediately:

set lock nowait

Example 10 Subsequent commandsin the current session or stored procedure
wait indefinitely long to acquire locks:

set lock wait

Example 11 Subsequent commands in the session or stored procedure wait 5
seconds to acquire locks before generating an error message and failing:

set lock wait 5
Example 12 Enables capturing abstract plansto the dev_plans group:
set plan dump dev_plans on

Example 13 Enablesloading of abstract plans from the dev_plans group for
queriesin the current session:

set plan load dev_plans on
Example 14 Suppresses the output of parameter information:

create procedure sp pout (@x int output) as select @x = @x + 1
go

set proc_output params off
go

declare @x int

select @x =1

exec sp pout @x output

print "Value of @x returned from sproc is: %1!", @x
go

row affected)

(return status = 0)
Value of @x returned from sproc is: 2

444

If you do not perform set proc_output_params off, the output after (return
status = 0) includesthe following:

Return parameters:
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Example 15 Suppresses the output of both parameters and the return status
TDS token:

set proc_output params OFF
go

set proc_return status OFF
go

declare @x int

select @x = 2

exec sp_pout @x output

print "Value of @x returned from sproc is: %1!", @x
go

(1 row affected)

Value of @x returned from sproc is: 3

(1 row affected)

In addition, you can also suppress the lines reporting the number of rows
affected to generate output with no extra messages using the set nocount on
option before running this batch.

Example 16 Theuser executing thiscommand now operates within the server
asthelogin “mary” and Mary’s server user ID:

set proxy "mary"

Example 17 For each insert, update, delete, and select statement, Adaptive
Server stops processing the query after it affects the first four rows. For
example:

select title id, price from titles
title id price

BU1032 19.99
BU1111 11.95
BU2075 2.99
BU7832 19.99

(4 rows affected)

set rowcount 4
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Example 18 Tells Adaptive Server to treat any character string enclosed in
double quotes as an identifier. The table name “!* & strange_table” and the
column name“emp’s_name” arelegal identifier names while quoted_identifier
ison:

set quoted identifier on

go

create table "!*&strange_table"
("emp’s name" char(10),
age int)

go

set quoted identifier off

go

Example 19 Activatesthe “doctor” role. This command is used by usersto
specify the roles they want activated:

set role doctor role on
Example 20 Desactivates the user’s System Administrator role for the current
Session:
set role "sa role" off
Example 21 Activatesthe “doctor” role when the user enters the password:
set role doctor role with passwd "physician" on
Example 22 Deactivates the “doctor” role:
set role doctor role off

Example 23 Specifiesamaximum degree of parallelism of 4 for parallel index
scans and parallel table scans on nonpartitioned tables:

set scan parallel degree 4
Example 24 An alternative way of stating example 5:
set session authorization "mary"

Example 25 For each query, returns a description of the processing plan, but
does not execute it:

set showplan, noexec on
go
select * from publishers
go

Example 26 Causes Adaptive Server to generate an exception when truncating
achar, unichar, or nchar string:

set string rtruncation on
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Usage

If an insert or update statement would truncate a string, Adaptive Server
displays:
string data, right truncation

Example 27 Setsthelimit on text or image data returned with aselect
statement to 100 bytes:

set textsize 100

Example 28 Specifiesthat when atransaction is pending, the RPC is handled
by the Component Integration Services access methods rather than by the
Adaptive Server site handler:

set transactional rpc on

Example 29 All subsequent queriesin the session run at the repeatable reads
transaction isolation level:

set transaction isolation level 2

Example 30 Implementsread-lockswith each select statement in atransaction
for the duration of that transaction:

set transaction isolation level 3
e Some set options can be grouped together, as follows:

. parseonly, noexec, prefetch, showplan, rowcount, and nocount control
the way a query is executed. It does not make sense to set both
parseonly and noexec on. The default setting for rowcount is O (return
all rows); the default for the othersis off.

* The statistics options display performance statistics after each query.
The default setting for the statistics optionsis off. For more
information about noexec, prefetch, showplan and statistics, see the
Performance and Tuning Guide.

e You can update up to 1024 columnsin the set clause using literals,
variables, or expressions returned from a subquery.

»  offsets and procid are used in DB-Library to interpret results from
Adaptive Server. The default setting for these optionsis on.

* datefirst, dateformat, and language affect date functions, date order,
and message display. If used within atrigger or stored procedure,
these options do not revert to their previous settings.
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In the default language, us_english, datefirst is 1 (Sunday), dateformat
is mdy, and messages are displayed in us_english. Some language
defaults (including us_english) produce Sunday=1, Monday=2, and
so on; others produce Monday=1, Tuesday=2, and so on.

set language implies that Adaptive Server should use the first
weekday and date format of the language it specifies, but does not
override an explicit set datefirst or set dateformat command issued
earlier in the current session.

e cursor rows and close on endtran affect the way Adaptive Server
handles cursors. The default setting for cursor rows with all cursorsis
1. The default setting for close on endtran is off.

e chained andtransaction isolation level allow Adaptive Server to handle
transactions in away that is compliant with the SQL standards.

fipsflagger, string_rtruncation, ansinull, ansi_permissions, arithabort, and
arithignore affect aspects of Adaptive Server error handling and complianceto
SQL standards.

Note Thearithabort and arithignore optionswere redefined for version 10.0 and
later. If you use these optionsin your applications, examine them to verify they
are still producing the desired effect.

*  You can usethecis_rpc_handling and transactional_rpc options only when
Component Integration Servicesis enabled.

*  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 requires
that a quoted string contain an identifier. For example:

set quoted identifier on
create table "lone" (cl int)

However, object_id requires a string, so you must include the table name
in quotes to select the information:

select object id('lone')

896003192

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

create table "embedded""quote" (cl int)
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However, thereis no need to double the quote when the statement syntax
requires the object name to be expressed as a string:

select object id('embedded"quote')

e parallel_degree and scan_parallel_degree limit the degree of parallelism
for queries, if Adaptive Server isconfigured for parallelism. Whenyou use
these options, you give the optimizer ahint to limit parallel queriesto use
fewer worker processes than allowed by the configuration parameters.
Setting these parametersto O restores the server-wide configuration
values.

If you specify a number that is greater than the numbers allowed by the
configuration parameters, Adaptive Server issues awarning message and
uses the value set by the configuration parameter.

« If you use the set command inside atrigger or stored procedure, most set
options revert to their former settings after the trigger or procedure
executes.

The following options do not revert to their former settings after the
procedure or trigger executes, but remain for the entire Adaptive Server
session or until you explicitly reset them:

¢ datefirst
¢ dateformat
* identity_insert
* language
* quoted_identifier
» If you specify more than one set option, the first syntax error causes all

following optionsto beignored. However, the options specified before the
error are executed, and the new option values are set.

« If youassign a user aclient name, host name, or application name, these
assignments are only active for the current session. You must reassign
these the next time the user logsin. Although the new names appear in
sysprocesses, they are not used for permission checks, and sp_who still
shows the client connection as belonging to the original login. For more
information about setting user processes, see the System Administration
Guide.

*  All set options except showplan and char_convert take effect immediately.
showplan takes effect in the following batch. Here are two examples that
use set showplan on:
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set showplan on
select * from publishers

go

pub_id pub name city state
0736 New Age Books Boston MA
0877 Binnet & Hardley Washington DC
1389 Algodata Infosystems Berkeley CA

(3 rows affected)

But:
set showplan on
go
select * from publishers
go
QUERY PLAN FOR STATEMENT 1 (at line 1).
STEP 1
The type of query is SELECT
FROM TABLE
publishers

Nested iteration

Table Scan

Ascending Scan.

Positioning at start of table.
pub_id pub name city state
0736 New Age Books Boston MA
0877 Binnet & Hardley Washington DC
1389 Algodata Infosystems Berkeley CA

(3 rows affected)

Roles and set options

Whenyoulog into Adaptive Server, all system-defined roles granted to
you are automatically activated. User-defined roles granted to you are not
automatically activated. To automatically activate user-defined roles
granted to you, use sp_modifylogin. See sp_modifylogin in Reference
Manual: Procedures. Useset role role_name on Or set role role_name off to
turn roles on and off.
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For example, if you have been granted the System Administrator role, you
assume the identity (and user 1D) of Database Owner in the current
database. To assume your real user 1D, execute this command:

set role "sa role" off

If you are not auser in the current database, and if thereisno “guest” user,
you cannot set sa_role off.

« |If the user-defined role you intend to activate has an attached password,
you must specify the password to turn the role on. Thus, you would enter:

set role "role name" with passwd "password" on

Distributed transactions, CIS, and set options

e The behavior of the cis rpc handling configuration property and the set
transactional_rpc commands changed with the introduction of ASTC. In
versions earlier than 12.0, enabling cis rpc handling caused all RPCsto be
routed through CIS's Client-Library connection. Asaresult, whenever cis
rpc handling was enabl ed, transactional_rpc behavior occurred whether or
not it had been specifically set. As of Adaptive Server 12.0, this behavior
has changed. If cis rpc handling isenabled and transactional_rpc isoff, RPCs
within atransaction are routed through the site handler. RPCs executed
outside atransaction are sent via CIS's Client-Library connection.

e When Adaptive Server distributed transaction management services are
enabled, you can place RPCs within transactions. These RPCs are called
transactional RPCs. A transactional RPC is an RPC whose work can be
included in the context of a current transaction. This remote unit of work
can be committed or rolled back along with the work performed by the
local transaction.

To use transactional RPCs, enable CIS and distributed transaction
management with sp_configure, then issue the set transactional_rpc
command. When set transactional_rpc is on and atransaction is pending,
the Adaptive Server (as opposed to the Adaptive Server site handler)
coordinates the RPC.

The set transactional_rpc command default is off. The set cis_rpc_handling
command overrides the set transactional_rpc command. If you set
cis_rpc_handling on, all outbound RPCs are handled by Component
Integration Services.

e Seethe Component Integration Services User’s Guide for a discussion of
using set transactional_rpc, set cis_rpc_handling, and sp_configure.
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Using proxies

Note Without explicit permission, neither the“sa role” nor the*sso_role” can
issuetheset proxy login_name command. To use set proxy login_name, any User,
including the System Security Officer, must have permission explicitly granted
by the System Security Officer.

Before you can use the set proxy or set session authorization command, a
System Security Officer must grant permission to execute set proxy or set
session authorization from the master database.

Executing set proxy or set session authorization with the original
login_name reestablishes your previous identity.

You cannot execute set proxy Or set session authorization from within a
transaction.

Adaptive Server permits only one level of login identity change.
Therefore, after you use set proxy Or set session authorization to change
identity, you must return to your original identity before changing it again.
For example, assume that your login nameis “ralph”. To create atable as
“mary”, createaview as“joe”, then return to your own login identity. Use
the following statements:

set proxy "mary"
create table mary sales
(stor_id char(4),
ord num varchar (20),
date datetime)
grant select on mary sales to public
set proxy "ralph"
set proxy "joe"
create view joes view (publisher, city,
state)
as select stor id, ord num, date
from mary_sales
set proxy "ralph"

Using lock wait

By default, an Adaptive Server task that cannot immediately acquirealock
waits until incompatible locks are released, then continues processing.
Thisisequivalent to set lock wait with no value specified in the numsecs
parameter.

You can set a server-wide lock wait period by using sp_configure with the
lock wait period option.
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e lock wait period, with the session-level setting set lock wait nnn, isonly
applicable for user-defined tables. These settings have no influence on
system tables.

e Alock wait period defined at the session level or in a stored procedure
with the set lock command overrides a server-level lock-wait period.

e If setlock wait is used by itself, with no value for numsecs, all subsequent
commands in the current session wait indefinitely to acquire requested
locks.

e sp_sysmon reports the number of timesthat tasks waiting for alock could
not acquire the lock within the waiting period.

Repeatable-reads transaction isolation level

e Therepeatable-readsisolation level, also known as transaction isolation
level 2, holdslockson all pagesread by the statement until the transaction
completes.

* A nonrepeatableread occurs when one transaction reads rows from atable
and a second transaction can modify the same rows and commit the
changes before the first transaction completes. If the first transaction
rereads the rows, they now have different values, so theinitial read is not
repeatable. Repeatable reads hold shared locks for the duration of a
transaction, blocking transactions that update the locked rows or rows on
the locked pages.

Using simulated statistics

e You can load simulated statistics into a database using the simulate mode
of the optdiag utility program. If set statistics simulate on has been issued
in a session, queries are optimized using simulated statistics, rather than
the actual statistics for atable.

Global variables affected by set options

« Table 1-37 lists the global variables that contain information about the
session options controlled by the set command.

Table 1-37: Global variables containing session options

Global variable Description

@@char_convert Contains 0 if character set conversion not in effect. Contains 1 if character set
conversion isin effect.

@@isolation Containsthe current isolation level of the Transact-SQL program. @@isolation takes
the value of the active leve (0, 1, or 3).

@@options Contains a hexadecimal representation of the session’s set options.

@@parallel_degree Contains the current maximum parallel degree setting.
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Global variable Description

@@rowcount Containsthe number of rows affected by thelast query. @@rowcount isset to 0 by any
command that does not return rows, such as an if, update, or delete statement. With
cursors, @@rowcount represents the cumulative number of rows returned from the
cursor result set to the client, up to the last fetch request.

@@rowcount is updated even when nocount is on.
@@scan_parallel_degree  Contains the current maximum parallel degree setting for nonclustered index scans.

@@textsize Containsthelimit on the number of bytes of text or image dataaselect returns. Default
limit is 32K bytesfor isqgl; the default depends on the client software. Can be changed
for asession with set textsize.

@@tranchained Containsthe current transaction mode of the Transact-SQL program. @@tranchained
returns O for unchained or 1 for chained.

Using fipsflagger with Java in the database

*  Whenfipsflagger ison, Adaptive Server displays awarning message when
these extensions are used:

e Theinstalljava utility
e Theremove java command

e Column and variable declarations that reference Java classes as
datatypes

e Statementsthat use Java-SQL expressions for member references

»  The status of fipsflagger does not affect arithmetic expressions performed
by Java methods.

e For more information about Java in the database, see Java in Adaptive
Server Enterprise.

Standards ANSI SQL — Compliance level: Transact-SQL extension.

The ANSI SQL standard specifies behavior that differs from Transact-SQL
behavior in earlier Adaptive Server versions. Compliant behavior isenabled by
default for all Embedded-SQL precompiler applications. Other applications
needing to match this standard of behavior can use the set options listed in
Table 1-38.
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Table 1-38: Options to set for entry level ANSI SQL compliance

Option Setting

ansi_permissions on

ansinull on

arithabort off

arithabort numeric_truncation on

arithignore off

chained on

close on endtran on

fipsflagger on

guoted_identifier on

string_rtruncation on

transaction isolation level 3

Permissions In general, set permission defaults to all users and no special permissions are

required to use it. Exceptions include set role, set proxy, and set session
authorization.

To use set role, a System Administrator or System Security Officer must have
granted you the role. If you gain entry to a database only because you have a
certain role, you cannot turn that role off while you are using the database. For
example, if you are not normally authorized to use adatabase info_plan, but you
use it as a System Administrator, Adaptive Server returns an error message if
you try to set sa_role off while you are still in info_plan.

To use set proxy Or set session authorization, you must have been granted
permission by a System Security Officer.

See also Commands create trigger, fetch, grant, insert, lock table, revoke
Functions convert

Utilities isql, optdiag
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setuser

Description
Syntax

Examples

Usage

Standards
Permissions

See also
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Allows a Database Owner to impersonate another user.
setuser ["user_name"]

The Database Owner temporarily adopts Mary’s identity in the database in
order to grant Joe permissions on authors, atable owned by Mary:

setuser "mary"

go

grant select on authors to joe
setuser

go

e The Database Owner uses setuser to adopt the identity of another user in
order to use another user’s database object, to grant permissions, to create
an object, or for some other reason.

e When the Database Owner uses the setuser command, Adaptive Server
checks the permissions of the user being impersonated instead of the
permissions of the Database Owner. The user being impersonated must be
listed in the sysusers table of the database.

» setuser affects permissions only in the local database. It does not affect
remote procedure calls or accessing objects in other databases.

e Thesetuser command remainsin effect until another setuser command is
given or until the current database is changed with the use command.

e Executing the setuser command with no user name reestablishes the
Database Owner’s original identity.

e System Administrators can usesetuser to create obj ectsthat will be owned
by another user. However, since a System Administrator operates outside
the permissions system, she or he cannot use setuser to acquire another
user’s permissions.

ANSI SQL — Compliance level: Transact-SQL extension.
setuser permission defaults to the Database Owner and is not transferable.

Commands grant, revoke, use
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shutdown

Description

Syntax

Parameters

Examples

Usage

Shuts down the Adaptive Server from which the command isissued, itslocal
Backup Server, or aremote Backup Server. This command can be issued only
by a System Administrator.

shutdown [srvname ] [with {wait | nowait}]

srvname
isthe logical name by which the Backup Server is known in the Adaptive
Server’s sysservers system table. This parameter is not required when
shutting down the local Adaptive Server.

with wait
is the default. This shuts down the Adaptive Server or Backup Server
gracefully.

with nowait
shuts down the Adaptive Server or Backup Server immediately, without
waiting for currently executing statements to finish.

Note Use of shutdown with nowait can lead to gapsin IDENTITY column
values.

Example 1 Shuts down the Adaptive Server from which the shutdown
command is issued:

shutdown

Example 2 Shuts down the Adaptive Server immediately:
shutdown with nowait

Example 3 Shuts down the local Backup Server:
shutdown SYB BACKUP

Example 4 Shuts down the remote Backup Server REM_BACKUP:
shutdown REM BACKUP

* Unlessyou use the nowait option, shutdown attempts to bring Adaptive
Server down gracefully by:

« Disabling logins (except for the System Administrator)
«  Performing a checkpoint in every database

«  Waiting for currently executing SQL statements or stored procedures
to finish
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sp_helpserver
network name status id

name

REM_BACKUP
SYB BACKUP
eel

whale

Standards
Permissions

See also
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Shutting down the server without the nowait option minimizes the amount
of work that must be done by the automatic recovery process.

Unlessyou use the nowait option, shutdown backup_server waitsfor active
dumps and/or |oads to complete. Once you issue a shutdown command to
aBackup Server, no new dumps or loads that use this Backup Server can
start.

Use shutdown with nowait only in extreme circumstances. In Adaptive
Server, issue a checkpoint command before executing a shutdown with
nowait.

You can halt only the local Adaptive Server with shutdown; you cannot
halt aremote Adaptive Server.

You can halt a Backup Server only if:

e ltislistedinyour sysservers table. Use sp_addserver to add entriesto
sysservers.

» ltislisted intheinterfacesfile for the Adaptive Server where you
execute the command.

Use sp_helpserver to determine the name by which a Backup Server is
known to the Adaptive Server. Specify the Backup Server’s name— not
its network_name—as the srvname parameter. For example:

WHALE BACKUP timeouts, no net password encryption 3

SLUG_BACKUP timeouts, net password encryption 1
eel 0
whale timeouts, no net password encryption 2

To shut down the remote Backup Server named WHALE_BACKURP, use:

shutdown REM BACKUP

ANSI SQL — Compliance level: Transact-SQL extension.

shutdown permission defaultsto System Administrators and is not transferable.

Commands alter database

System procedures sp_addserver, sp_helpserver
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truncate table

Description Removes all rows from atable.
Syntax truncate table [[database.]Jowner.]Jtable_name
Parameters table_name

isthe name of thetableto truncate. Specify the database nameif thetableis
in another database, and specify the owner’s nameif more than one table of
that name exists in the database. The default value for owner isthe current
user, and the default value for database is the current database.

Examples Removes all data from the authors table:
truncate table authors

Usage * truncate table deletes al rows from atable. The table structure and all the
indexes continue to exist until you issue adrop table command. Therules,
defaults, and constraints that are bound to the columns remain bound, and
triggersremain in effect.

«  Adaptive Server no longer uses distribution pages; statistical information
is now stored in the tables sysstatistics and systabstats.

During truncate table, statistical information is no longer deleted
(deallocated), so you need not run update statistics after adding data.

truncate table does not delete statistical information for the table.

e truncate table isequivalent to—but faster than—adelete command without
awhere clause. delete removes rows one at atime and logs each deleted
row as atransaction; truncate table deallocates whole data pages and
makes fewer log entries. Both delete and truncate table reclaim the space
occupied by the data and its associated indexes.

«  Becausethedeleted rowsare not logged individually, truncate table cannot
fireatrigger.

* You cannot use truncate table if another table has rows that reference it.
Delete the rows from the foreign table, or truncate the foreign table, then
truncate the primary table.

*  You cannot use the truncate table command on a partitioned table.
Unpartition the table with the unpartition clause of the alter table command
before issuing the truncate table command.

You can use the delete command without awhere clause to remove al
rows from a partitioned table without first unpartitioning it. This method
is generally slower than truncate table, since it deletes one row at atime
and logs each delete operation.
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Standards

Permissions

See also
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ANSI SQL — Compliance level: Entry-level compliant.

truncate table permission defaultsto the table owner and is not transferable. To
truncate a system audit table (sysaudits_01, sysaudits_02, sysaudits_03, and so
on, through sysaudits_08), you must be a System Security Officer.

Commands create trigger, delete, drop table
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union operator

Description

Syntax

Parameters

Examples

Returns asingle result set that combines the results of two or more queries.
Duplicate rows are eliminated from the result set unless the all keyword is
specified.
select select_list [into clause]

[from clause] [where clause]

[group by clause] [having clause]

[union [all]
select select_list
[from clause] [where clause]
[group by clause] [having clause] ]...

[order by clause]
[compute clause]

union
creates the union of data specified by two select statements.

all
includes all rowsin the results; duplicates are not removed.

into
creates a new table based on the columns specified in the select list and the
rowschosen inthewhere clause. Thefirst query inthe union operationisthe
only one that can contain an into clause.

Example 1 Theresult set includes the contents of the stor_id and stor_name
columns of both the sales and sales_east tables:

select stor_id, stor name from sales
union
select stor id, stor name from sales_east

Example 2 Theinto clausein the first query specifies that the results table
holdsthefinal result set of the union of the specified columns of the publishers,
stores, and stores_east tables:

select pub id, pub name, city into results

from publishers

union

select stor_id, stor name, city from stores
union

select stor_id, stor name, city from stores_east

Example 3 First, theunion of the specified columnsinthesales and sales_east
tables is generated. Then, the union of that result with publishers is generated.
Finally, the union of the second result and authors is generated:

select au_lname, city, state from authors

Reference Manual: Commands 461



union operator

Usage

462

union

((select stor name, city, state from sales
union

select stor name, city, state from sales_east)
union

select pub name, city, state from publishers)

The total number of tables that can appear on all sides of aunion query is
256.

You can use union in select statements, for example:

create view

select * from Janl998Sales
union all

select * from Febl998Sales
union all

The order by and compute clauses are allowed only at the end of the union
statement to define the order of the final results or to compute summary
values.

Thegroup by and having clauses can be used only withinindividual queries
and cannot be used to affect the final result set.

The default evaluation order of a SQL statement containing union
operatorsisleft-to-right.

Since union is a binary operation, parentheses must be added to an
expression involving more than two queries to specify evaluation order.

Thefirst query in aunion statement may contain an into clause that creates
atable to hold the final result set. The into statement must be in the first
guery, or you receive an error message (see Example 2).

The union operator can appear within an insert...select statement. For
example:

insert into sales.overall
select * from sales
union
select * from sales east

All select listsin a SQL statement must have the same number of
expressions (column names, arithmetic expressions, aggregate functions,
and so on). For example, the following statement is invalid because the
first select list contains more expressions than the second:

/* Example of invalid command--shows imbalance */ /*
in select list items */
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select au_id, title id, au ord from titleauthor
union
select stor_id, date from sales

e Corresponding columns in the select lists of union statements must occur
in the same order, because union compares the columns one-to-one in the
order given inthe individual queries.

e The column names in the table resulting from a union are taken from the
first individual query in the union statement. To define a new column
heading for the result set, do it in thefirst query. Also, to refer to acolumn
in the result set by a new name (for example, in an order by statement),
refer to it by that name in the first select statement. For example, the
following query is correct:

select Cities = city from stores
union

select city from stores_east
order by Cities

e The descriptions of the columns that are part of a union operation do not
have to beidentical. Table 1-39 lists the rules for the datatypes and the
corresponding column in the result table.

Table 1-39: Resulting datatypes in union operations
Datatype of columns in union operation Datatype of corresponding column in result table
Not datatype-compatible (data conversionisnot  Error returned by Adaptive Server.
handled implicitly by Adaptive Server)
Both are fixed-length character with lengths L 1 Fixed-length character with length equal to the greater of L1
and L2 and L2.

Both are fixed-length binary with lengths L1 and  Fixed-length binary with length equal to the greater of L1 and
L2 L2.

Either or both are variable-length character Variable-length character with length equal to the maximum of
the lengths specified for the column in the union.
Either or both are variable-length binary Variable-length binary with length equal to the maximum of

the lengths specified for the columns in the union.

Both are numeric datatypes (for example, smallint, A datatype equal to the maximum precision of the two

int, float, money) columns. For example, if acolumnintable A isof typeint and
the corresponding column in table B is of type float, then the
datatype of the corresponding column of theresult tableisfloat,
because float is more precise than int.

Both column descriptions specify NOT NULL Specifies NOT NULL.

Restrictions

e You cannot use the union operator in a subquery.
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e You cannot use the union operator with the for browse clause.

*  You cannot use the union operator on queriesthat select text or image data.
Standards ANSI SQL — Compliance level: Entry-level compliant

The following are Transact-SQL extensions:

*  Theuse of union in the select clause of an insert statement

»  Specifying new column headings in the order by clause of aselect
statement when the union operator is present in the select statement

See also Commands compute clause, declare, group by and having clauses, order by
clause, select, where clause

Functions convert
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unmount

Description

Syntax

Parameters

Examples

unmount database

Usage

Standards

See also

Theunmount command shuts down the database and dropsit from the Adaptive
Server. The devices are also deactivated and dropped. The database and its
pages are not altered when they are unmounted. The database pagesremain on
the OS devices. Once the unmount command completes, you can disconnect
and move the devices at the source Adaptive Server if necessary. Use the
manifest_file extension to create the manifest file for use at the secondary
Adaptive Server.

The unmount command limits the number of databasesto eight in asingle
command.

Warning! The unmount command removes a database and al itsinformation
from the Adaptive Server. Use the unmount command only when you want to
remove the database from one Adaptive Server to another Adaptive Server.

unmount database <dbname list> to <manifest_file>

dbname list
the database being unmounted. You can unmount more than one database.

manifest_file
the binary file that describes the databases that are present on a set of
database devices. It can be created only if the set of databases that occupy
those devices are isolated and self-contained on those devices.

Since the manifest file is abinary file, operations that perform character
tranglations of the file contents (such asftp) will corrupt thefile unless done
in binary mode.

unmount databases from an Adaptive Server and create the manifest filefor the
database:

pubs2 to "/work2/Devices/Mpubs2 file"

You cannot:

e Unmount system databases. However, you can unmount sybsystemprocs.
e Unmount proxy databases or user created temporary databases.

e Usethe unmount command in atransaction.

«  Unmount a database on an HA-configured server.

ANSI SQL — Compliance level: Entry-level compliant.

Commands mount, quiesce database
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Description Changes dataiin existing rows, either by adding data or by modifying existing
data.

Syntax update [[database.]Jowner.[{table_name | view_name}
set [[[database.]lowner.]{table_name.|view_name.}]
column_namel =
{expressionl | NULL | (select_statement)} |
variable_namel =
{expressionl | NULL | (select_statement)}
[, column_name2 =
{expression2 | NULL | (select_statement)}]... |
[, variable_name2 =
{expression2 | NULL | (select_statement)}]...

[from [[database.]owner.]{view_name [readpast]|
table_name [readpast]

[(index {index_name | table_name}

[ prefetch size J[lrujmru])]}
[,[[database.]owner.[{view_name [readpast]|
table_name [readpast]

[(index {index_name | table_name }

[ prefetch size ][Irulmru])}]

]
[where search_conditions]
[plan "abstract plan”]

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 =
{expression2 | NULL | (select_statement)}]...
where current of cursor_name

Parameters table_name | view_name
isthe name of the table or view to update. Specify the database name if the
table or view isin another database, and specify the owner’s nameif more
than onetable or view of that name existsin the database. The default value
for owner isthe current user, and the default value for databaseisthe current
database.
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set
specifies the column name or variable name and assigns the new value. The
value can be an expression or aNULL. When more than one column name
or variable name and value are listed, they must be separated by commas.

from
uses data from other tables or viewsto modify rowsin the table or view you
are updating.

readpast
causes the update command to modify unlocked rows only on
datarows-locked tables, or rows on unlocked pages, for datapages-locked
tables. update...readpast silently skipslocked rows or pages rather than
waiting for the locks to be released.

where
isastandard where clause (see where clause).

index {index_name | table_name}
index_name specifies the index to be used to access table_name. You
cannot use this option when you update a view.

prefetch size
specifiesthe l/O size, in kil obytes, for tablesbound to cacheswith large1/Os
configured. You cannot use this option when you update a view.
sp_helpcache showsthevalid sizesfor the cache to which an object isbound
or for the default cache. To configure the data cache size, use
sp_cacheconfigure.

When using prefetch and designating the prefetch size (size), the minimum
is 2K and any power of two on thelogical page size up to 16K. prefetch size
optionsin kilobytes are:

Logical page size | Prefetch size options
2 2,4,816

4 4,8, 16,32

8 8, 16, 32, 64

16 16, 32, 64, 128

The prefetch size specified in the query is only a suggestion. To allow the
size specification configure the data cache at that size. If you do not
configure the data cache to a specific size, the default prefetch sizeis used.

If Component Integration Servicesis enabled, you cannot use prefetch for
remote servers.
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Iru | mru
specifiesthe buffer replacement strategy to usefor thetable. Uselru to force
the optimizer to read the table into the cache on the MRU/LRU (most
recently used/least recently used) chain. Use mru to discard the buffer from
cache and replace it with the next buffer for the table. You cannot use this
option when you update a view.

where current of
causes Adaptive Server to update the row of the table or view indicated by
the current cursor position for cursor_name.

index_name
isthe name of theindex to be updated. If an index nameis not specified, the
distribution statistics for all the indexes in the specified table are updated.

plan "abstract plan”
specifies the abstract plan to use to optimize the query. It can be afull or
partial plan, specified in the abstract plan language. See Chapter 30,
“Creating and Using Abstract Plans,” in the Performance and Tuning Guide
for more information.

Examples Example 1 All the McBaddens in the authors table are now MacBaddens:
update authors
set au lname = "MacBadden"
where au lname = "McBadden"

Example 2 Modifiesthe total_sales column to reflect the most recent sales
recorded in the sales and salesdetail tables. This assumes that only one set of
salesisrecorded for agiven title on a given date, and that updates are current:

update titles

set total_sales = total_sales + gty

from titles, salesdetail, sales

where titles.title id = salesdetail.title_id
and salesdetail.stor id = sales.stor id
and salesdetail.ord num = sales.ord num
and sales.date in

(select max(sales.date) from sales)

Example 3 Changes the price of the book in the titles table that is currently
pointed to by title_crsr to $24.95:

update titles
set price = 24.95
where current of title crsr
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Example 4 Findsthe row for which the IDENTITY column equals 4 and
changes the price of the book to $18.95. Adaptive Server replaces the
syb_identity keyword with the name of the IDENTITY column:

update titles
set price = 18.95
where syb identity = 4

Example 5 Updates thetitles table using a declared variable:

declare @x money
select @x = 0
update titles

set total sales = total sales + 1,
@x = price
where title id = "BU1032"

Example 6 Updates rows on which another task does not hold alock:

update salesdetail set discount = 40
from salesdetail readpast
where title id like "BU1032"
and gty > 100

e Useupdate to change valuesin rows that have already been inserted. Use
insert to add new rows.

e You can refer to as many as 15 tablesin an update statement.

*  update interacts with the ignore_dup_key, ignore_dup_row, and
allow_dup_row options set with thecreate index command. Seecreate index
for more information.

e You can define atrigger that takes a specified action when an update
command isissued on a specified table or on aspecified columnin atable.

Using variables in update statements

* Youcanassign variablesintheset clause of an update statement, similarly
to setting them in a select statement.

* Beforeyou use avariablein an update statement, you must declare the
variableusing declare, and initialize it with select, as shown in Example 5.

* Variable assignment occurs for every qualified row in the update.

* When avariableisreferenced on the right side of an assignment in an
update statement, the current value of the variable changes as each row is
updated. The current valueisthe value of the variable just before the
update of the current row. The following example shows how the current
value changes as each row is updated.
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Suppose you have the following statement:

declare @x int

select @x=0

update tablel
set Cl=Cl+@x, @x=@x+1
where column2=xyz

The value of C1 before the update beginsis 1. The following table shows
how the current value of the @x variable changes after each update:

Row

Initial C1
value

Initial @x
value

Calculations: Updated Calculations: Updates
Cl+@x=updated C1 C1value @x+1=updated @x value

1

1+0 1 0+1 1

=| O

1+1 1+1

N

g0 m >

1
2
4

w

2 2
2+2 4 2+1 3
4+3 7 3+1 4
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When multiple variable assignments are given in the same update
statement, the values assigned to the variables can depend on their order
inthe assignment list, but they might not always do so. For best results, do
not rely on placement to determine the assigned values.

If multiple rows are returned and a nonaggregating assignment of a
column to avariable occurs, then the final value of the variable isthe last
row processed; therefore, it might not be useful.

An update statement that assigns valuesto variables need not set the value
of any qualified row.

If no rows qualify for the update, the variableis not assigned.

A variable that is assigned avalue in the update statement cannot be
referenced in subquery in that same update statement, regardless of where
the subquery appearsin that update statement.

A variable that is assigned a value in the update statement cannot be
referenced in awhere or having clause in that same update statement.

Inan updatedriven by ajoin, avariablethat isassigned avaluein theright
hand side of the update statement uses columns from the table that is not
being updated. The result value depends on the join order chosen for the
update and the number of rows that qualify from the joined table.

Updating avariable is not affected by arollback of the update statement
because the value of the updated variable is not stored on disk.
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Using update with transactions

¢ Whenyou set chained transaction mode on, and no transaction is currently
active, Adaptive Server implicitly begins a transaction with the update
statement. To complete the update, you must either commit the transaction
or rollback the changes. For example:

update stores set city = 'Concord'
where stor_id = '7066'
if exists (select tl.city, t2.city
from stores tl, stores t2
where tl.city = t2.city
and tl.state = t2.state
and tl.stor id < t2.stor_id)
rollback transaction
else
commit transaction

This batch begins a transaction (using chained transaction mode) and
updates arow in the stores table. If it updates a row containing the same
city and state information as another store in the table, it rolls back the
changesto the stores table and endsthe transaction. Otherwise, it commits
the updates and ends the transaction.

*  Adaptive Server does hot prevent you from issuing an update statement
that updates a single row more than once in a given transaction. For
example, both of these updates affect the price of the book with title_id
MC2022, since itstypeid “mod_cook”:

begin transaction

update titles

set price = price + $10
where title_id = "MC2222"
update titles

set price = price * 1.1
where type = "mod_ cook"

Using joins in updates

e Performingjoinsin the from clause of an update is an Transact-SQL
extension to the ANSI standard SQL syntax for updates. Because of the
way an update statement is processed, updates from a single statement do
not accumulate. That is, if an update statement contains ajoin, and the
other tablein the join has more the one matching valuein thejoin column,
the second update is not based on the new values from the first update but
ontheoriginal values. Theresults are unpredictable, since they depend on
the order of processing. Consider thisjain:
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update titles set total sales = total sales + gty
from titles t, salesdetail sd
where t.title id = sd.title_id

Thetotal_sales valueis updated only oncefor each title_id in titles, for one
of the matching rows in salesdetail. Depending on the join order for the
query, on table partitioning, or on the indexes available, the results can
vary eachtime. But each time, only asingle value from salesdetail isadded
to the total_sales value.

If the intention is to return the sum of the values that match the join
column, the following query, using a subquery, returns the correct result:

update titles set total_sales = total_sales +
(select isnull (sum(gty),0)
from salesdetail sd
where t.title id = sd.title id)
from titles t

Using update with character data

Updating variable-length character data or text columns with the empty
string (") inserts a single space. Fixed-length character columns are
padded to the defined length.

All trailing spaces are removed from variable-length column data, except
when a string contains only spaces. Strings that contain only spaces are
truncated to a single space. Strings longer than the specified length of a
char, nchar, unichar, varchar, univarchar, or nvarchar column are silently
truncated unless you set string_rtruncation on.

Anupdate to atext column initializesthetext column, assignsit avalid text
pointer, and allocates at |east one text page.

Using update with cursors

To update arow using a cursor, define the cursor with declare cursor, then
open it. The cursor name cannot be a Transact-SQL parameter or alocal
variable. The cursor must be updatable, or Adaptive Server returns an
error. Any update to the cursor result set also affects the base table row
from which the cursor row is derived.

Thetable_name or view_name specified with an update...where current of
must be the table or view specified in the first from clause of the select
statement that defines the cursor. If that from clause references more than
one table or view (using ajoin), you can specify only the table or view
being updated.
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After the update, the cursor position remains unchanged. You can continue
to update the row at that cursor position, provided another SQL statement
does not move the position of that cursor.

e Adaptive Server alowsyou to update columnsthat are not specified in the
list of columns of the cursor’s select_statement, but that are part of the
tables specified in the select_statement. However, when you specify a
column_name_list with for update, and you are declaring the cursor, you
can update only those specific columns.

Updating IDENTITY columns

e You cannot update acolumnwith the IDENTITY property, either through
its base table or through a view. To determine whether a column was
defined with the IDENTITY property, use sp_help on the column’s base
table.

« AnIDENTITY column selected into aresult table observes the following
rules with regard to inheritance of the IDENTITY property:

e If anIDENTITY column is selected more than once, it is defined as
NOT NULL in the new table. It does not inherit the IDENTITY

property.

e IfanIDENTITY columnis selected as part of an expression, the
resulting column does not inherit the IDENTITY property. Itis
created as NULL if any column in the expression allows nulls;
otherwise, itisNOT NULL.

« If the select statement contains a group by clause or aggregate
function, the resulting column does not inherit the IDENTITY
property. Columns that include an aggregate of the IDENTITY
column are created NULL; others are created NOT NULL.

* AnIDENTITY columnthat isselected into atablewith aunion or join
doesnotretaintheIDENTITY property. If thetable containsthe union
of the IDENTITY column and a NULL column, the new column is
defined as NULL. Otherwise, it is defined as NOT NULL.

Updating data through views

*  You cannot update views defined with the distinct clause.

e Ifaview iscreated with check option, each row that is updated through the
view must remain visible through the view. For example, the stores_call
view includes al rows of the stores table where state hasavalue of “CA”.

The with check option clause checks each update statement against the
view's selection criteria:
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create view stores cal
as select * from stores
where state = "CA"

with check option

An update statement such as this one failsif it changes state to avalue
other than “CA”:

update stores_cal
set state = "WA"
where store id = "7066"

If aview iscreated with check option, all viewsderived from the base view
must satisfy the view’s selection criteria. Each row updated through a
derived view must remain visible through the base view.

Consider theview stores_cal30, whichisderived fromstores_cal. Thenew
view includes information about storesin California with payment terms
of “Net 30":

create view stores cal30
as select * from stores cal
where payterms = "Net 30"

Becausestores_cal was created with check option, all rows updated through
stores_cal30 must remain visiblethrough stores_cal. Any row that changes
state to avalue other than “CA” isrejected.

Notice that stores_cal30 does not have a with check option clause of its
own. Therefore, you can update a row with a payterms value other than
“Net 30" through stores_cal30. For example, the following update
statement would be successful, even though the row would no longer be
visible through stores_cal30:

update stores_cal30
set payterms = "Net 60"
where stor_id = "7067"

You cannot update arow through a view that joins columns from two or
more tables, unless both of the following conditions are true:

*  Theview has no with check option clause, and
» All columns being updated belong to the same base table.

update statements are allowed on join views that contain awith check
option clause. The update failsif any of the affected columns appear in the
where clause in an expression that includes columns from more than one
table.
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If you update arow through ajoin view, all affected columns must belong
to the same base table.

Using index, prefetch, or Iru | mru

index, prefetch, and Iru | mru override the choices made by the Adaptive
Server optimizer. Use them with caution, and always check the
performance impact with set statistics io on. For more information about
using these options, see the Performance and Tuning Guide.

Using readpast

The readpast option applies only to data-only-locked tables. readpast is
ignored if it is specified for an allpages-locked table.

The readpast option isincompatible with the holdlock option. If both are
specified in the same select command, an error is generated and the
command terminates.

If the session-wideisolation level is 3, the readpast option isignored.

If the transaction isolation level for asession is0, update commands using
readpast do not issue warning messages. For datapages-locked tables,
these commands modify all rows on all pages that are not locked with
incompatible locks. For datarows-locked tables, they affect all rows that
are not locked with incompatible locks.

If an update command with the readpast option appliesto two or moretext
columns, and the first text column checked has an incompatiblelock onit,
readpast locking skips the row. If the column does not have an
incompatiblelock, the command acquires alock and modifiesthe column.
Then, if any subsequent text column in the row has an incompatible lock
onit, the command blocks until it can obtain alock and modify the
column.

For more information on readpast locking, see the Performance and
Tuning Guide.

Standards ANSI SQL — Compliance level: Entry-level compliant.

The
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following are Transact-SQL extensions:

The use of afrom clause or a qualified table or column name are
Transact-SQL extensions detected by the FIPS flagger. Updates through a
joinview or aview of which the target list contains an expression are
Transact-SQL extensionsthat cannot be detected until run timeand are not
flagged by the FIPS flagger.

The use of variables.
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* readpast

update permission defaults to the table or view owner, who can transfer it to
other users.

If set ansi_permissions is on, you need update permission on the table being
updated and, in addition, you must have select permission on all columns
appearing in the where clause and on al columns following the set clause. By
default, ansi_permissions is off.

Commands alter table, create default, create index, create rule, create trigger,
insert, where clause

Functions ptn_data_pgs

System procedures sp_bindefault, sp_bindrule, sp_help, sp_helpartition,
sp_helpindex, sp_unbindefault, sp_unbindrule
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update all statistics

Description

Syntax

Parameters

Examples

Usage

Standards

Permissions

See also

Updates all statistics information for agiven table.
update all statistics table_name

table_name
is the name of the table for which statistics are being updated.

Updates index and partition statistics for the salesdetail table:
update all statistics salesdetail

e update all statistics updates all statistics information for agiven table.
Adaptive Server keeps statistics about the distribution of pages within a
table, and uses these statistics when considering whether or not to use a
parallel scan in query processing on partitioned tables, and which
index(es) to use in query processing. The optimization of your queries
depends on the accuracy of the stored statistics.

e update all statistics updates statistics for all columnsin atable and updates
partition statistics, if the table is partitioned.

e Ifthetableisnot partitioned, update all statistics runsonly update statistics
on the table.

e |f thetableis partitioned and has no indexes, update all statistics runs
update partition statistics on the table. If the table is partitioned and has
indexes, update all statistics runs update statistics and update partition
statistics on the table.

ANSI SQL — Compliance level: Transact-SQL extension.

update all statistics permission defaults to the table owner and is not
transferrable.

Commands — update statistics, update partition statistics
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update partition statistics

Description Updates information about the number of pagesin each partition for a
partitioned table.

Syntax update partition statistics table_name [partition_number]

Parameters table_name

is the name of a partitioned table.

partition_number
isthe number of the partition for which you are updating information. If you
do not specify a partition number, update partition statistics updates the
number of datapagesin al partitionsin the specified table.

Usage e Adaptive Server keeps statistics about the distribution of pageswithin a
partitioned table and uses these statistics when considering whether to use
aparallel scan in query processing. The optimization of your queries
depends on the accuracy of the stored statistics. If Adaptive Server
crashes, the distribution information could be inaccurate.

To seeif thedistributioninformation isaccurate, usethedata_pgs function
to determine the number of pagesin the table, as follows:

select data_pgs(sysindexes.id, doampg)
from sysindexes
where sysindexes.id = object id("table name")

Then, use sp_helpartition on the table and add up the numbersin the
“ptn_data pgs’ column of the output. The sum of the tota of the number
of pagesthat sp_helpartition reports should be slightly greater than the
number returned by data_pgs becausesp_helpartition’ spage count includes
OAM pages.

If the distribution information is inaccurate, run update partition statistics
on the table. While updating the distribution information, update partition
statistics locks the OAM page and the control page of the partition.

*  Whenyou run update partition statistics on atable that contains data, or you
create an index on atable that contains data, the controlpage column in
syspartitions is updated to point to the control page for the partition.

»  update partition statistics updates control page values used to estimate the
number of pagesin atable. These statistics are used by sp_helpartition.

Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions update partition statistics permission defaults to the table owner and is not
transferable.
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See also Commands alter table, update all statistics
Functions ptn_data_pgs

System procedures sp_helpartition
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update statistics

Description

Syntax

Parameters

Examples
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Updates information about the distribution of key values in specified indexes
or for specified columns, for all columnsin anindex or for al columnsin a
table.

update statistics table_name
[ [index_name] | [( column_list)]]
[using step values]
[with consumers = consumers ]

update index statistics table_name [index_name]
[using step values]
[with consumers = consumers ]

table_name
When used with update statistics, table_name is the name of the table with
which the index is associated. table_name is required, since Transact-SQL
does not require index names to be unique in a database.

index_name
isthe name of the index to be updated. If an index nameis not specified, the
distribution statistics for all the indexes in the specified table are updated.

column_list
isacomma-separated list of columns.

using step values
specifiesthe number of histogram steps. The default valueis 20, for columns
where no statistics exist. If you need to change the default for the this, use
sp_configure. If statistics for a column already exist in sysstatistics, the
default value is the current number of steps.

with consumers = consumers
specifies the number of consumer processes to be used for a sort when
column_list is provided and parallel query processing is enabled.

index
specifies that statistics for all columnsin an index are to be updated.

Example 1 Generates statistics for the price column of thetitles table:
update statistics titles (price) using 40 values

Example 2 Generates statistics for all columnsin all indexes of the authors
table:

update index statistics authors

Example 3 Generates statisticsfor all columnsintheau_names_ix index of the
authors table:
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Usage
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update index statistics authors au names ix

Adaptive Server keeps statistics about the distribution of thekey valuesin
each index, and uses these statistics in its decisions about which index(es)
to use in query processing.

When you create anonclustered index on atable that contains data, update
statistics is automatically run for the new index. When you create a
clustered index on atable that contains data, update statistics is
automatically run for all indexes.

The optimization of your queries depends on the accuracy of the statistics.
If thereis significant changein the key valuesin your index, you should
rerun update statistics on that index or column. Use the update statistics
command if agreat deal of datain an indexed column has been added,
changed, or removed (that is, if you suspect that the distribution of key
values has changed).

update statistics, when used with atable name and an index name, updates
statistics for the leading column of an index. If update statistics is used
with just atable name, it updates statistics for the leading columns of all
indexes on the table.

update index statistics, when used with atable name and an index name,
updates statistics for all columnsin the specified index. If update index
statistics isused with just atable name, it updates statisticsfor al columns
in al indexes of the table.

Specifying the name of an unindexed column or the nonleading column of
an index generates statistics for that column without creating an index.

Specifying more than one column in acolumn list generates or updates a
histogram for the first column, and density statistics for all prefix subsets
of thelist of columns.

If you use update statistics to generate statistics for a column or list of
columns, update statistics must scan the table and perform a sort.

The with consumers clause is designed for use on partitioned tables on
RAID devices, which appear to Adaptive Server asasinglel/O device, but
which are capable of producing the high throughput required for parallel
sorting. For more information, see Chapter 24, “Paralel Sorting,” in the
Performance and Tuning Guide.

Table 1-40 showsthe types of scans performed during update statistics, the
types of locks acquired, and when sorts are needed.
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Table 1-40: Locking, scans, and sorts during update statistics

update statistics specifying  Scans and sorts performed Locking
Table name
Allpages-locked table Table scan, plus aleaf-level scan of each Level 1; shared intent tablelock,
nonclustered index shared lock on current page
Data-only-locked table Table scan, plus aleaf-level scan of each Level O; dirty reads
nonclustered index and the clustered index,
if one exists
Table name and clustered index name
Allpages-locked table Table scan Level 1; shared intent tablelock,
shared lock on current page
Data-only-locked table Leaf level index scan Level O; dirty reads
Table name and nonclustered index name
Allpages-locked table Leaf level index scan Level 1; shared intent tablelock,
shared lock on current page
Data-only-locked table Leaf level index scan Level O; dirty reads
Table name and column name
Allpages-locked table Table scan; creates a worktable and sorts Level 1; shared intent tablelock,
the worktable shared lock on current page
Data-only-locked table Table scan; creates a worktable and sorts Level O; dirty reads
the worktable

»  Theupdate index statistics command generates a series of update statistics
operations that use the same locking, scanning, and sorting as the
equivalent index-level and column-level command. For example, if the
salesdetail table has a nonclustered index named sales_det_ix on
salesdetail(stor_id, ord_num, title_id), this command:

update index statistics salesdetail
performs these update statistics operations:

update statistics salesdetail sales det ix
update statistics salesdetail (ord num)
update statistics salesdetail (title id)

e Theupdate all statistics commands generates a series of update statistics
operations for each index on the table, followed by a series of update
statistics operations for all unindexed columns, followed by an update
partition statistics operation.
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Standards

Permissions

See also

e update statistics iS not run on system tables in the master database during
upgrade from earlier versions. Indexes exist on columns queried by most
system procedures, and running update statistics on these tablesis not
required for normal usage. However, running update statistics is alowed
on al system tablesin all databases, except those that are not normal
tables. Thesetables, which arebuilt from internal structureswhen queried,
includesyscurconfigs, sysengines, sysgams, syslisteners, syslocks, syslogs,
syslogshold, sysmonitors, sysprocesses, syssecmechs, systestlog and
systransactions.

create index and stored procedures

Adaptive Server automatically recompiles stored procedures after executing
update statistics statements. Although adhoc queries that you start before
executing update statistics still continueto work, they do not take advantage of
the new statistics.

In Adaptive Server versions 12.5 and earlier, update statistics was ignored by
cached stored procedures.

ANSI SQL — Compliance level: Transact-SQL extension.

update statistics permission defaults to the table owner and is not transferable.
The command can also be executed by the Database Owner, who can
impersonate the table owner by running the setuser command.

Commands — delete statistics
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Syntax

Parameters

Examples

Usage

Standards

Permissions

See also
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Specifies the database with which you want to work.
use database_name

database_name
is the name of the database to open.

use pubs2
go

The current database is now pubs2.

»  Theuse command must be executed before you can reference objectsina
database.

» use cannot beincluded in a stored procedure or atrigger.

*  sp_addalias adds an alias, which permits a user to use a database under
another name to gain accessto that database.

ANSI SQL — Compliance level: Transact-SQL extension.

If the database has a“ guest” account, all users can use the database. If the
database does not have a“ guest” account, you must be avalid user in the
database, have an aliasin the database, or be a System Administrator or System
Security Officer.

Commands create database, drop database

System procedures sp_addalias, sp_adduser, sp_modifylogin
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waitfor
Description Specifies a specific time, atime interval, or an event for the execution of a
statement block, stored procedure, or transaction.
Syntax waitfor { delay time | time time | errorexit | processexit | mirrorexit }
Parameters delay
instructs Adaptive Server to wait until the specified amount of time has
passed, up to a maximum of 24 hours.
time
instructs Adaptive Server to wait until the specified time.
time
atimein one of the acceptable formats for date/time data, or a variable of
character type. You cannot specify dates—the date portion of the date/time
value is not allowed. You can use the datatype time for this information.
errorexit
instructs Adaptive Server to wait until akernel or user process terminates
abnormally.
processexit
instructs Adaptive Server towait until akernel or user processterminatesfor
any reason.
mirrorexit
instructs Adaptive Server to wait for amirror failure.
Examples Example 1 At 2:20 p.m., the chess table is updated with my next move, and a

procedure called sendmail insertsarow in atable owned by Judy, notifying her
that a new move now existsin the chess table:

begin
waitfor time "14:20"
insert chess (next move)
values ('Q-KR5')
execute sendmail 'judy'
end

Example 2 After 10 seconds, Adaptive Server prints the message specified:

declare @var char(8)
select @var = "00:00:10"
begin
waitfor delay @var
print "Ten seconds have passed. Your time
is up."
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Standards
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See also
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end

Example 3 After any process exits abnormally, Adaptive Server prints the
message specified:

begin

waitfor errorexit

print "Process exited abnormally!"
end

After issuing the waitfor command, you cannot use your connection to
Adaptive Server until the time or event that you specified occurs.

You can use waitfor errorexit with a procedure that kills the abnormally
terminated process, to free system resources that woul d otherwise betaken
up by an infected process.

To find out which process terminated, check the sysprocesses table with
sp_who.

The time you specify with waitfor time or waitfor delay can include hours,
minutes, and seconds. Use the format “hh:mi:ss’, as described in “ Date
and time datatypes’ on page 19 in Chapter 1, “ System and User-Defined
Datatypes’ of Reference Manual: Building Blocks.

The following example instructs Adaptive Server to wait until 4:23 p.m:
waitfor time "16:23"

This statement instructs Adaptive Server to wait for 1 hour and 30
minutes:

waitfor delay "01:30"

Changes in system time (such as setting the clock back for Daylight
Savings Time) can delay the waitfor command.

You can use waitfor mirrorexit within aDB-Library program to notify users
when thereisamirror failure.

ANSI SQL — Compliance level: Transact-SQL extension.

waitfor permission defaults to all users. No permission is required to use it.
Commands begin...end

Datatypes Date and time datatypes

System procedures sp_who
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where clause

Description Sets the search conditions in a select, insert, update, or delete statement.

Syntax Search conditions immediately follow the keyword where in a select, insert,
update, or delete statement. If you use more than one search conditionin a
single statement, connect the conditions with and or or.

where [not] expression comparison_operator expression

where [not] expression [not] like "match_string”
[escape "escape_character "]

where [not] expression is [not] null

where [not]
expression [not] between expression and expression

where [not]
expression [not] in ({value_list | subquery})

where [not] exists (subquery)

where [not]
expression comparison_operator
{any | all} (subquery)

where [not] column_name join_operator column_name
where [not] logical_expression

where [not] expression {and | or} [not] expression
where [not] time_period1 overlaps time_period2

Parameters not
negates any logical expression or keywords such as like, null, between, in,
and exists.
expression

isacolumn name, a constant, a function, a subquery, or any combination of
column names, constants, and functions connected by arithmetic or bitwise
operators. For more information about expressions, see “ Expressions’ on
page 249in Chapter 4, “Expressions, ldentifiers, and Wildcard Characters”
of Reference Manual: Building Blocks.
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comparison_operator
is one of the following:

Operator Meaning
= Equal to
> Greater than
< Less than
>= Greater than or equal to
<= Lessthan or equal to
I= Not equal to
<> Not equal to
1> Not greater than
I< Not less than

In comparing char, nchar, unichar, varchar, univarchar, and nvarchar data, <
means closer to the beginning of the alphabet and > means closer to the end
of the alphabet.

Case and special character evaluations depend on the collating sequence of
the operating system on the machine on which Adaptive Server is located.
For example, lowercase |etters may be greater than uppercase letters, and
uppercase letters may be greater than numbers.

Trailing blanks are ignored for the purposes of comparison. For example,
“Dirk” isthe same as“Dirk .

In comparing dates, < means earlier and > means later. Put quotes around all
character and date data used with a comparison operator. For example:

= "Bennet"
> "94609"

See “User-defined datatypes’ on page 44 in Chapter 1, “ System and
User-Defined Datatypes’ of Reference Manual: Building Blocks for more
information about data entry rules.
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like

is akeyword indicating that the following character string (enclosed by
single or double quotes) is a matching pattern. like is available for char,
varchar, unichar, univarchar, nchar, nvarchar, datetime, date and time
columns, but not to search for seconds or milliseconds.

You can use the keyword like and wildcard characterswith datetime and date
dataaswell aswith char and varchar. When you use like with datetime or date
and time values, Adaptive Server converts the dates to standard datetime
format, then to varchar. Since the standard storage format does not include
seconds or milliseconds, you cannot search for seconds or millisecondswith
like and a pattern.

It isagood ideato use like when you search for date/ time values, since
date/time entries may contain a variety 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 into
“Jan 1, 1900 9:20AM.”:

where arrival time = '9:20°
However, the following clause would find it:

where arrival time like '%9:20%'

match_string

isastring of characters and wildcard characters enclosed in quotes. Table 1-
41 liststhe wildcard characters.

Table 1-41: Wildcard characters

Wildcard character

Meaning

%

Any string of O or more characters

Any single character

[]

Any single character within the specified range ([a-f]) or set ([abcdef])

("]

Any single character that is not within the specified range ([*a-f]) or set ([*abcdef])

Reference Manual

escape

specifies an escape character with which you can search for literal
occurrences of wildcard characters.

escape_character

isany single character. For moreinformation, see* Using the escape clause’
on page 270 in Chapter 4, “Expressions, |dentifiers, and Wildcard
Characters’ of Reference Manual: Building Blocks.

is null

searches for null values.
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between
isthe range-start keyword. Use and for the range-end value. The following
rangeisinclusive:

where @val between x and y
The following range is not:
x and @val < vy

Queries using between return no rowsiif the first value specified is greater
than the second value.

and
joinstwo conditions and returns results when both of the conditions are true.

When more than one logical operator is used in a statement, and operators
are usually evaluated first. However, you can change the order of execution
with parentheses.

in
allowsyou to select values that match any one of alist of values. The
comparator can be a constant or a column name, and the list can be a set of
constants or, more commonly, a subquery. For information on using in with
asubquery, seethe Transact-SQL User’'s Guide. Enclosethelist of valuesin
parentheses.

value_list
isalist of values. Put single or double quotes around character values, and
separate each value from the following one with a comma (see example 7).
Thelist can be alist of variables, for example:

in (@a, @b, @c)

However, you cannot use avariable containing alist, such asthefollowing,
for avalueslist:

@a:"|1|, '2'1 |3||l

exists
is used with a subquery to test for the existence of some result from the
subquery. For more information, see the Transact-SQL User’s Guide.

subquery
isarestricted select statement (order by and compute clauses and the
keyword into are not allowed) inside the where or having clause of aselect,
insert, delete, or update statement, or a subquery. For more information, see
the Transact-SQL User’s Guide.
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Examples

any
isused with >, <, or = and a subquery. It returns results when any value
retrieved in the subquery matches the value in the where or having clause of
the outer statement. For more information, see the Transact-SQL User’s
Guide.

all
isused with > or < and asubquery. It returnsresultswhen all valuesretrieved
in the subquery match the value in the where or having clause of the outer
statement. For more information, see the Transact-SQL User’s Guide.

column_name
isthe name of the column used in the comparison. Qualify the column name
with itstable or view name if there is any ambiguity. For columns with the
IDENTITY property, you can specify the syb_identity keyword, qualified by
a table name where necessary, rather than the actual column name.
join_operator
iS a comparison operator or one of the join operators =* or *=. For more
information, see the Transact-SQL User’s Guide.

logical_expression
is an expression that returns TRUE or FALSE.

or
joinstwo conditions and returns results when either of the conditionsistrue.

When more than onelogical operator isused in astatement, or operators are
normally evaluated after and operators. However, you can change the order
of execution with parentheses.

Example 1
where advance * $2 > total sales * price

Example 2 Findsall the rows in which the phone number does not begin with
415:

where phone not like '415%'

Example 3 Findsthe rows for authors named Carson, Carsen, Karsen, and
Karson:

where au lname like " [CK]ars[eo]ln"

Example 4 Findstherow of the sales_east table in which the IDENTITY
column has avalue of 4.

where sales east.syb identity = 4
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Example 5
where advance < $5000 or advance is null

Example 6

where (type = "business" or type = "psychology") and advance > $5500

Example 7
where total sales between 4095 and 12000

Example 8 Findstherowsin which the state is one of thethreein the list:
where state in ('CA', 'IN', 'MD')

Example 9 Comparestwo time periods and determines whether they overlap
each other. Thefirst period beginsMarch 16, 1994 and lasts for one month. The
second period begins March 31, 1994 and lasts until December 31, 1994. The
predicate returns a value of TRUE because the two periods have pointsin
common:

where (date "1994-03-16", interval +"1" month) overlaps
(date "1994-03-31", date "1994-12-31")

Usage » where and having search conditions are identical, except that aggregate
functions are not permitted in where clauses. For example, this clauseis
legal:

having avg(price) > 20
This clauseis not legal:

where avg(price) > 20

For examples, see Chapter 2, “Transact-SQL Functions” in Reference
Manual: Building Blocks for information on the use of aggregate
functions, and group by and having clauses on page 301.

» Joins and subqueries are specified in the search conditions: see the
Transact-SQL User’s Guide for full details.

e The number of and and or conditions in awhere clause islimited only by
the amount of memory available to run the query.

e The pattern string included in the like predicate islimited only by the size
of string that can be placed in avarchar.

e Therearetwo waysto specify literal quoteswithin achar or varchar entry.
Thefirst method isto use two quotes. For example, if you began a
character entry with asingle quote, and you want to include asingle quote
as part of the entry, use two single quotes:
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Standards

See also
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'T don''t understand.'
Or use double quotes:
"He said, ""Tt's not really confusing. nmnn

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

'George said, "There must be a better way."'
"Isn't there a better way?"
'George asked, "Isn"t there a better way?"'

To enter a character string that is longer than the width of your screen,
enter abackslash (\) before going to the next line.

If acolumn is compared to a constant or variable in awhere clause,
Adaptive Server converts the constant or variable into the datatype of the
column so that the optimizer can use the index for data retrieval. For
example, float expressions are converted to int when compared to an int
column. For example:

where int column = 2
selectsrows where int_column = 2.

When Adaptive Server optimizes queries, it evaluates the search
conditions in where and having clauses, and determines which conditions
are search arguments (SARGS) that can be used to choose the best indexes
and query plan. All of the search conditions are used to qualify the rows.
For more information on search arguments, see the Performance and
Tuning Guide.

ANSI SQL — Compliance level: Entry-level compliant.

Commands delete, execute, group by and having clauses, insert, select,
update

Datatypes Date and time datatypes

System procedures sp_helpjoins
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while

Description

Syntax

Parameters

Examples

Usage

494

Sets a condition for the repeated execution of a statement or statement block.
The statement(s) are executed repeatedly, aslong as the specified condition is
true.

while logical_expression [plan "abstract plan]
statement

logical_expression
isany expression that returns TRUE, FALSE, or NULL.

plan “abstract plan”
specifies the abstract plan to use to optimize the query. It can be afull or
partial plan, specified in the abstract plan language. Plans can only be
specified for optimizable SQL statements, that is, queriesthat accesstables.
See Chapter 30, “Creating and Using Abstract Plans,” in the Performance
and Tuning Guide for more information.

statement
can be asingle SQL statement, but is usually ablock of SQL statements
delimited by begin and end.

If the average price is less than $30, double the prices of all books in the titles
table. Aslong asit is still less than $30, the while loop keeps doubling the
prices. In addition to determining thetitleswhose price exceeds $20, the select
inside the while loop indicates how many loops were completed (each average
result returned by Adaptive Server indicates one loop):

while (select avg(price) from titles) < $30
begin
select title id, price
from titles
where price > $20
update titles
set price = price * 2
end

»  Theexecution of statementsin thewhile loop can be controlled frominside
the loop with the break and continue commands.

*  The continue command causes the while loop to restart, skipping any
statements after the continue. The break command causes an exit from the
while loop. Any statementsthat appear after the keyword end, which marks
the end of the loop, are executed. The break and continue commands are
often activated by if tests.

For example:
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Permissions

See also

while (select avg(price) from titles) < $30
begin
update titles
set price = price * 2
if (select max(price) from titles) > $50
break
else
if (select avg(price) from titles) > $30
continue
print "Average price still under $30"
end

select title id, price from titles
where price > $30

This batch continues to double the prices of al booksin thetitles table as
long asthe average book priceislessthan $30. However, if any book price
exceeds $50, the break command stops the while loop. The continue
command prevents the print statement from executing if the average
exceeds $30. Regardless of how the while loop terminates (either normally
or because of the break command), the last query indicates which books
are priced over $30.

«  If two or morewhile loops are nested, the break command exitsto the next
outermost loop. All the statements after the end of the inner loop run, then
the next outermost loop restarts.

Warning! If acreate table or create view command occurs within a while
loop, Adaptive Server creates the schema for the table or view before
determining whether the condition is true. This may lead to errorsif the
table or view aready exists.

ANSI SQL — Compliance level: Transact-SQL extension.
while permission defaultsto all users. No permission is required to useiit.

Commands begin...end, break, continue, goto label
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writetext

Description

Syntax

Parameters

Examples
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Permits minimally logged, interactive updating of an existing text or image
column.

writetext [[database.Jowner.]table_name.column_name
text_pointer [readpast] [with log] data

table_name.column_name
is the name of the table and text or image column to update. Specify the
database name if the table isin another database, and specify the owner’s
name if more than one table of that name exists in the database. The default
value for owner isthe current user, and the default value for database isthe
current database.

text_pointer
avarbinary(16) value that storesthe pointer to the text or image data. Use the
textptr function to determine this value, as shown in example 1. text and
image datais not stored in the same set of linked pages as other table
columns. Itisstored in aseparate set of linked pages. A pointer to the actual
location is stored with the data; textptr returns this pointer.

readpast
specifies that the command should modify only unlocked rows. If the
writetext command finds locked rows, it skips them, rather than waiting for
the locks to be released.

with log
logs the inserted text or image data. The use of this option aids media
recovery, but logging large blocks of data quickly increases the size of the
transaction log, so make sure that the transaction log resides on a separate
database device. See create database, sp_logdevice, and the System
Administration Guide for details.

data
isthe datato writeinto the text or image column. text data must be enclosed
in quotes. image data must be preceded by “0x”. Check the information
about the client software you are using to determine the maximum length of
text or image data that can be accommodated by the client.

Example 1 This example puts the text pointer into the loca variable @val.
Then, writetext places the text string “hello world” into the text field pointed to

by @val:

declare @val varbinary(16)
select @val = textptr(copy) from blurbs
where au_id = "409-56-7008"
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Usage
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writetext blurbs.copy @val with log "hello world"

Example 2

declare @val varbinary(16)
select @val = textptr(copy)
from blurbs readpast
where au id = "409-56-7008"
writetext blurbs.copy @val readpast with log "hello
world"

The maximum length of text that can be inserted interactively with
writetext is approximately 120K bytes for text and image data.

By default, writetext isaminimally logged operation; only pageallocations
and deall ocations are logged, but thetext or image dataisnot logged when
it is written into the database. To use writetext in its default, minimally
logged state, a System Administrator must use sp_dboption to set select
into/bulkcopy/plisort to true.

writetext updates text datain an existing row. The update completely
replaces all of the existing text.

writetext operations are not caught by an insert or update trigger.

writetext requires avalid text pointer to the text or image column. For a
valid text pointer to exist, atext column must contain either actual data or
anull value that has been explicitly entered with update.

Given the table textnull with columnstextid and x, where x is atext column
that permits nulls, this update setsall thetext valuesto NULL and assigns
avalid text pointer in the text column:

update textnull
set x = null

No text pointer results from an insert of an explicit null:
insert textnull values (2,null)
And, no text pointer results from an insert of animplicit null:

insert textnull (textid)
values (2)

insert and update on text columns are logged operations.

You cannot use writetext on text and image columnsin views.
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Standards

Permissions

See also
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If you attempt to use writetext on text values after changing to a multibyte
character set, and you have not run dbcc fix_text, the command fails, and
an error message is generated, instructing you to run dbcc fix_text on the
table.

writetext in its default, non-logged mode runs more slowly while a dump
database istaking place.

The Client-Library functions dbwritetext and dbmoretext are faster and use
less dynamic memory than writetext. These functions can insert up to 2GB
of text data.

Using the readpast option

The readpast option applies only to data-only-locked tables. readpast is
ignored if it is specified for an allpages-locked table.

If the session-wideisolation level is 3, the readpast option is silently
ignored.

If the transaction isolation level for asession is 0, writetext commands
using readpast do not i ssue warning messages. These commandsat session
isolation level 0 modify the specified text column if the text column is not
locked with incompatible locks.

ANSI SQL — Compliance level: Transact-SQL extension.

writetext permission defaults to the table owner, who can transfer it to other
users.

Commands readtext

Datatypes Converting text and image datatypes

Adaptive Server Enterprise



Index

Symbols

* (asterisk)
selectand 174

@ (at sign)
local varisblename  190-191
procedure parametersand 269
ruleargumentsand 122

\ (backslash)

character string continuation with 493
::= (BNF notation)

in SQL statements  xii
, (comma)

in SQL statements  Xiii
{} (curly braces)
in SQL statements  xii
= (equalssign)
for assigning variables 403
for renaming column headings 403
I (exclamation point)
error message placeholder 362
() (parentheses)
in SQL statements  xii
% (percent sign)
error message literal 364
error message placeholder 362
%nn! (placeholder format) 362
# (pound sign), temporary table identifier prefix
?? (question marks)
for partia characters 375
“ " (quotation marks)
literal specification of
[ 1 (square brackets)
in SQL statements  Xiii
<ix_italics>See also default parafont> mount
<ix_italics>See also default parafont> quiesce
database
<ix_italics>See also default parafont> unmount

129
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Numerics

0 return status
stored procedures 109
“Ox”
indefaults 73
inrules 122
writetext command and image data 496

2 isolation level (repeatablereads) 413
A
abbreviations

chars for characters, readtext 374

exec for execute 268

out for output 103, 269

tran for transaction, rollback command 396
abstract plans

creating with create plan 99
accent sensitivity

computeand 61

dictionary sort order and 358

group by and 312
access

ANS| restrictionsontapes 265
access, object. See permissions; users
activation keyword, alter role 12

add keyword
alterrole 12
alter table 17,23
adding

columnsto atable 16

congtraints for tables 16

messages to sysusermessages 364
mirror device 212-214

mutually exclusive user-defined roles 12
objectstotempdb 146
passwordstoroles 12

roles 120
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rowsto atableor view 317-325

spaceto adatabase 6-11

table constraints 16

user-defined roles 120
aggregate functions

group by claussand 301, 304

having clauseand 302, 304

scalar aggregates 304

vector aggregates, group by and 304
aggregate-free expression, grouping by 302
aliases

table correlation names 406
aliases, column

compute clausesalowing 58

prohibited after group by 302, 303
all keyword

grant 279, 295

group by 301

negated by having clause 301

revoke 385

select 402, 416

union 461, 465

where 491

allocation map. See object alocation Map (OAM)
allow nested triggers configuration parameter 167

allow_dup_row option, create index 89
alter database command 6-11
default keyword 6
dumping databasesand 9
for load keyword 7
for proxy_update keyword 7
log on keyword 7
offline databasesand 9
on keyword 6
with override keyword 7
alter role command  12-15
activation keyword 12
add keyword 12
drop keyword 12
exclusive keyword 12
membership keyword 12
passwd keyword 12
alter table command 1640
add keyword 17, 23
asc option 19
check option 23

500

clustered constraint 19
constraint keyword 18
default keyword 17
desc option 19
drop keyword 23
exp_row_size option 24
fillfactor option 20
foreign key constraint 22
identity keyword 18
lock allpages option 24
lock datapages option 24
lock datarows option 24
locking scheme 16
max_rows_per_page option 21
nonclustered constraint 19
on keyword 21
partition clause 23
primary key constraint 19
references constraint 22
replace keyword 23
reservepagegap option 21
sp_dboption and changing lock scheme
unique congtraint 19
unpartition clause 24
user keyword 18
when is data copy required 34
and keyword
range-end 490
in search conditions 490
ANSI tape label
dumpvolume option to dump database
dumpvolume option to dump transaction
listonly optionto load database 330
listonly optiontoload transaction 338
ansinull option, set 426
any keyword
where clause 491
arguments
See also logical expressions

numbered placeholdersfor, in print command 362,

363
in user-defined error messages 369
where clause, number allowed 493
arithabort option, set
arith_overflow and 429
arithignore option, set
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arith_overflow and 429
as keyword for renaming column headings 403
asc index option

alter table command 19, 29

create index command 86

create table command 132
ascending index order, specifying 16
ascendingindexes 19
ascending order, asc keyword 355, 411
asterisk (*)

selectand 174
at option

create existing table 76

create proxy_table 117

create table 137

dump database 241

dump transaction 255

load database 329

load transaction 337
a sign (@)

local variable name  190-191

procedure parametersand 269

ruleargumentsand 122
@@char_convert global variable 453
@@error global variable

select into and 418

stored proceduresand 106

user-defined error messagesand 364, 372
@@identity global variable 323
@@isolation global variable 453
@@langid global variable 368
@@nestlevel global variable 272

nested proceduresand 109

nested triggersand 167
@@options global variable 453
@@parallel_degree global variable 453

set parallel_degree and 436
@@rowcount global variable 454

cursorsand 276

set nocount and 454

triggersand 166
@@scan_parallel_degree global variable 454

set scan_parallel_degree and 439
@@sqlstatus global variable

fetch and 276
@@textsize global variable 454
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readtext and 375

set textsize and 441
@@tranchained global variable 454
@@version global variable 362
attributes

remotetables 78
authority. See permissions
automatic operations

checkpoints 47

datatype conversion 144

triggers 160

B

backslash (\)
for character string continuation 493
backups
See also dump, database; dump, transaction log;
load, database; load, transaction log
disk mirroringand 213, 225
disk remirroringand 220
incremental. See dump, transaction log
master database 9
Backus Naur Form (BNF) notation  xii
base tables. See tables
batch processing
create default and 73
execute 268, 272
return status  382-384
set optionsfor 449
bep (bulk copy utility)
changing locking scheme during 39
begin transaction command 42
commitand 53
rollback to 397
begin...end commands 41
if..elseand 314
triggersand 161
between keyword
check constraintusing 154
where 490
binary datatypes
“Ox” prefix 73,122
binary operation, union 462
binary sort order of character sets
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order by and 358
binding

defaults 73

rules 124

unbindingand 229
blanks

character datatypesand 320, 472
blocking process 326
blocksize option

dump database 241

dump transaction 255

load database 329

load transaction 337
BNF notation in SQL statements  xii
boolean (logical) expressions

select statementsin 315
brackets. See square brackets| ]
branching 278
break command 43, 494-495
browse mode

select 413
B-trees, index

fillfactorand 87
bulk array size option, set

bulk array size and 430
bulk batch size option, set

bulk batch size and 430
by row aggregate subgroup 54

bytes
Seealsosize
perrow 26

bytes option, readtext 374

C

canceling
See also rollback command
command at rowcount 439
duplicate updates or inserts 89
querieswith adjusted plans 437
transactions with arithmetic errors 429
triggers 398

capacity option
dump database 242
dump transaction 256
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cascade option, revoke 388, 391
cascading changes (triggers) 163
case expressions  44-46, 50-51, 350-351
null valuesand 45, 50, 350
case sensitivity
compute and 60
group by and 312
inSQL  xiv
sort order and 358
chained option, set 430
chained transaction mode
commitand 53
delete and 202
fetchand 275
insertand 321
openand 354
update and 471
chains of pages
partitions 23, 33
unpartitioning 24
changes, canceling. Seerollback command
changing
See also updating
constraintsfor tables 16
databasesize 6-11
locking scheme 16, 24
passwords for user-defined roles 15
table constraints 16
tables 1640
user-defined roles 12
view definitions 174
changing database size  222-223
char datatype
row sort order and 359
@@char_convert global variable 453
char_convert option, set 431
character sets

conversion between client and server 431

fix_text upgrade after changein 183
multibyte, changingto 183

set char_convert 431

character strings

empty 320

truncation 320, 440

characters

“ox" 122
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not converted with char_convert 431
chars or characters option, readtext 374
check constraints

column definition conflict with 154

insertand 320
check option

alter table 23

create table 136
checkalloc option, dbcc 180
checkcatalog option, dbcc 180
checkdb option, dbcc 180

checker, consistency. See dbcc (Database Consistency

Checker)

checkpoint command 47-48
checkpoint process  47-48

See also recovery; savepoints
checkstorage option, dbcc 181
checktable option, dbcc 181
checkverify option, dbcc 181
cis_rpc_handling option, set command 431
client

character set conversion 431
clientapplname option, set command 431
clienthostname option, set command 432
clientname option, set command 432
close command 49
close on endtran option, set 432
closing cursors 49
clustered constraint

alter table 19

create table 132
clustered indexes

See also indexes

creating 85

fillfactor and 87

migration of tablesto 92, 146

segmentsand 90, 93
cntritype option

disk init 208

disk reinit 217
coalesce keyword, case 50
collating sequence. See sort order
collision of database creation requests 68
column name

aliasing 369, 403

groupingby 302, 303
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union result set 463
viewsand 170
columns
adding datawith insert 319
addingtotable 16
check constraints conflict with definitionsof 154
creating indexeson  85-98
defaultsfor  73-75, 320
group by and 302
listandinsert 317
maximum number per table 26
null values and check constraints 154
null values and default 74, 124
number allowed in create index command 91
order by 411
per table 26
permissionson 280
permissionsrevoked 386
rules 320
rules conflict with definitionsof 124
union of 463
variable-length, and sort order 358
viewsand 170
columns per table 26
comma (,)
in SQL statements  xiii
command execution delay. See waitfor command
command permissions 291292
See also object permissions; permissions
grantall 295
grant assignment of  279-299

levels 290
revoking 386
commands

create function 82
disk resize 222-223
order-sensitive 293, 391
rowcount rangefor 439
statistics io for 440
statistics time informationon 440
Transact-SQL, summary table  1-5
commit command 52-53
begin transaction and 42, 53
rollback and 53, 397
commit work command. See commit command
common keys
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See also foreign keys; joins; primary keys
compact option, reorg command 380
comparing values

datatype conversion for 493

for sort order  358-359

inwhere clause 493
comparison operators

where clause 488
compatibility, data

create defaultand 74

of ruleto column datatype 123
compiling

exec with recompile and 270

joinsand table count 441

time (statistics time) 440

without execution (noexec) 435
complete_xact option, dbcc 182
Component Integration Services

constraints for remote serversand 18, 23
compositeindexes 85, 98
compressed backups

making 241, 254

unloading 328, 336
compute clause 54-61

order by and 357,411

select 411

without by 58
conceptua (logical) tables 163, 164
configuration parameters 4, 377
conflictingroles 14
connect to command 62
consistency check. See dbcc (Database Consistency

Checker)
constants

return parametersin placeof 272
constraint keyword

alter table 18

create table 131
constraints

adding table 16

changing table 16

create table 147

cross-database 153, 236

droppingtable 16

error messages 149

indexes created by and max_rows_per_page 21

504

referential integrity 151
unique 149
consumer process 90
consumers option, update statistics command
continuation lines, character string 493
continue command 64
while loop 494
control pages for partitioned tables 33
updating statisticson 478
control-of-flow language
begin...end and 41
create procedure and 103
conventions
See also syntax
Transact-SQL syntax  Xii
used in the Reference Manua  Xii
conversion
columns 144
dates used with like keyword 489
null values and automatic 144
where clause and datatype 493
copying
databases with create database 6971
the model database 68
rowswithinsert...select 318
tableswith select into 418
correlation names
tablenames 406
corrupt indexes. See reindex option, dbcc
counters, while loop. See while loop
create database command 65-72
default option 65
disk initand 210
for load keyword 66
for proxy_update keyword 66
log on keyword 65
on keyword 65
permission 295
with default_location keyword 66
with override keyword 66
create default command  73-75
batchesand 73
create existing table command 76-81
datatype conversionsand 79
defining remote procedures 79
mapping to remote tables 76

480
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server class changes 79
create function command 82
create index command 8598
index options and locking modes 97
insertand 319
space management properties 96
create plan command 99
create procedure (SQLJ) command 113-115
create procedure command 101-112
See also stored procedures; extended stored
procedures (ESPs)
order of parametersin 269, 272
return statusand 109110
select *in 107
create proxy_table command 116-118
mapping proxy tablesto remote tables 116
create role command 119
grantalland 121
create rule command 122-125
create schema command 126127
create table command  128-159
column order and 358
locking scheme specification 155
mapping proxy tablesto remote tables 158
null valuesand 18, 131
space management properties 156
create trigger command 160178, 294, 391
create view command 170-178
SQL derivedtablesand 173

creating
databases 65-72
defaults 73-75

extended stored procedures  101-112

indexes 85-98

rules 122-124

schemas 126-127

tables  128-159, 403

tables, with identity column 155

triggers  160-169, 294, 391

user-defined roles 119

views 170-178

views from SQL derived tables 176
curly braces ({}) in SQL statements  xii
current database

changing 484
current locks, sp_lock system procedure 327
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current processes. See processes (server tasks)
cursor result set 195
datatypesand 275
returning rows 275
cursor rows option, set 432
cursors
closing 49
compute clauseand 58
datatype compatibility 275
deallocating 189
declaring 192-197
deletingrows 202
fetching 275-277
grantand 293
group by and 304
Halloween problem 196
opening 354
order by and 357
read-only 195
scans 195
scope 193
selectand 417
union prohibited in updatable 462
updatable 195
updating rows 472

D

damaged database, removing and repairing 182
data dictionary. See system tables
dataintegrity 320

See also referentia integrity constraints

dbcc check for 179
data modification

text and image with writetext 496

update 466
database devices

alter database and 6

new database 65

transaction logs on separate 213, 221
database dump. See dump, database; dump devices
database object owners

See also database owners; ownership
database objects

addingtotempdb 145
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permissionson 292
permissions when creating procedures 111
permissions when creating triggers 169
permissions when creating views 177
permissions when executing procedures 111
permissions when executing triggers 169
permissions when invoking views 177
referencing, create procedure and 107
select list 369370, 403

database owners
See also database object owners; permissions
permissionsgranted by 279
use of setuser 290

databases
backingup 240-252
checkalloc option (dbcc) 180
checkdb option (dbcc) 180
checkstorage option (dbcc) 181
creating 65
creating with separate log segment 261
creation permission 71
default size 68
dropping 227
dumping  240-252
increasingsizeof 6
loading 328-335
number of server 68
offling, altering 9
recovering 328-335
removing and repairing damaged 182
selecting 484
suspending 365
upgrading database dumps 333, 342
use command 484

data-only locked tables

restrictions for adding, dropping, or modifying columns

35
dataserver utility command
See also Utility Programs manual
disk mirror and 214
disk remirror and 221
datatype conversions
column definitionsand 144
datatypes
comparison in union operations 463
compatibility of column and default 74

506

cursor result setand 275
invalidin group by and having clauses 304
local variablesand 190
date parts
order of 433
datefirst option, set 432
dateformat option, set 433
dates
display formats 432
display formats, waitfor command 486
datetime datatype
See also set command
dbcc
command options 297
on all and guest 299
permissions 299
server-level commands and on all | database 299
dbcc (Database Consistency Checker)
See also individual dbcc options
readtext and 375
dbcc (database consistency checker) 179-188
dbcc pravailabletempdbs and tempdbs 183
dbcc traceon 185
dbcc tune 185
DB-Library programs
browse mode 413
dbwritetext and dbmoretext, writetext compared to
498
prepare transaction 361
set optionsfor 436, 447
waitfor mirrorexit and 486
dbrepair option, dbcc 182
deactivation of disk mirroring  224-226
deadlocks
descending scansand 359
deallocate cursor command 189
deallocating cursors 189
debugging aids
set showplan on 439
set sort_resources on 439
set statistics io on 440
triggersand 167
declare command  190-191
declare cursor command  192-197
declaring
local variables 190
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parameters 102
default database size configuration parameter
in sysconfigures 68
default keyword
alter database 6
alter table 17
create table 130
default option
create database command 65
default segment
extending 10
default settings
parameters for stored procedures 102
set command options 447
weekday order 448
default values
datatypes when no length specified 102
defaults 320
column 17
creating 73-75
definitions and create default 7375
dropping 229
IDENTITY columnsand 34
ruesand 74, 124
defining local variables 190191
degree of parallelism
select and parallel 406
delayed execution (waitfor) 485
delete command  198-204
readpast option 198
triggersand 164
truncate table comparedto 459
delete shared statistics command 205
delete statistics command 205

deleted table

triggersand 163, 164
deleting

See also dropping

unlocked rows 198
density option

dump database 241

dump transaction 255

load database 329

load transaction 337
dependencies, database object

sp_depends system procedure 145
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desc index option
alter table command 29
create index command 86
create table command 132
desc option
alter table 19
descending index order, specifying 16
descending indexes 19
descending order (desc keyword) 355, 411
descending scans 359
deadlocksand 359
overflow pagesand 360
descriptions
grant dbcc 279
revoke dbcc 385
devicefailure
dumping transaction log after 258, 260
device fragments
number of 68
deviceinitiaization. Seeinitializing

devices

disk mirroringto  212-214
master 9

numbering 207, 216
secondary 213
dictionary sort order 358
dirty pages

updating 47-48
disabling mirroring. See disk mirroring
disconnect command 62
disk controllers 208, 217
disk devices
adding 207-211
mirroring  212-214
unmirroring  224-226
disk init command 207-211
master database backup after 209
disk mirror command = 212-214
disk mirroring  212-214
databasedump and 252
databaseload and 335
restarting 220221
transaction log dumpand 266
transaction log load and 344
unmirroringand = 224-226
waitfor mirrorexit 485
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disk refit command 215
create database and 70
disk reinit command 216-219
See also disk init command
disk remirror command  220-221
See also disk mirroring
disk resize command 222-223
disk unmirror command 224-226
See also disk mirroring
dismount option
dump database 242
dump transaction 256
load database 329
load transaction 337
display
create procedure Statement text 111
procedures for information 104
setting for command-affected rows 435
distinct keyword
create view 171
select 402, 416
distributed transaction processing (DTP) 182
dividing tablesinto groups. See group by clause
domainrules 320
create rule command 122
violations 320

“don’t recover” status of databases created for load

doubling quotes
in character strings 492
drop database command 227-228
damaged databasesand 182
drop default command 229
drop index command 231
drop keyword
alter role 12
alter table 23
drop procedure command 232233
grouped proceduresand 232, 269
drop role command 234
drop rule command 235
drop table command 236237
drop trigger command 238
drop view command 239
dropdb option, dbcc dbrepair 182
dropping
constraints for tables 16

508

corrupt indexes 184
damaged database 182
databases 227-228
dbcc dbrepair database 182
defaults 74, 229
grouped procedures 101
indexes 231
passwordsfrom roles 12
procedures  232-233
rolesin amutually exclusiverelationship 12
rowsfrom atable 198-204, 236
rows from atable using truncate table 459
rules 235
table constraints 16
tables 236-237
tableswith triggers 165
triggers 165, 238
user-defined roles 234
views 239

dump database
compress option 241

dump database command  240-252
See also dump, database
after using create database 70
after using disk init 209
after using dump transaction with no_log
dump transaction and 246
master databaseand 246
selectinto and 419

dump devices
See also database devices; log device
dump, databaseand 241
dump, transactionlogand 255
naming 241, 255, 262-263
number required 334

dump striping
database dumpsand 242
transaction dumpsand 256

dump transaction
compress option 254

dump transaction command 253-267
See also dump, transaction log
after using disk init 209
permissions for execution 266
select into/bulkcopy/plisort and 259
standby_access option 258
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trunc log on chkpt and 259

with no_log option 261262

with no_truncate option 258, 260
with truncate_only option 260

dump, database

across networks 246
appending to volume 251252
Backup Server and 248
Backup Server, remote 241
block size 241
commands used for 260
dismounting tapes 242
dump devices 241, 247
dump striping 242
dynamic 246

expiration date 243
filename 243, 248
initializing/appending 243
loading 70, 328-335
master database 247
message destination 244
new databasesand 246
overwriting 243, 251-252
remote 248

rewinding tapes after 243
scheduling 246-247
successive 251, 264
system databases 247
tape capacity 242

tape density 241
thresholdsand 247
volume changes 251
volumename 242, 250

dump, transaction log

across networks 262
appending dumps 257
appending to volume 265266
Backup Server, remote 263
command used for 260
dismounting tapes 256
dump striping 256
expiration date 257
filename 257, 263-264
initializing tape 257
initializing volume 265266
insufficient log space option  261-262
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loading 336-344

message destination 258

permissions problems 259

remote 263, 264

rewinding tapes after 257

scheduling 262

tape capacity 256

thresholdsand 262

volumename 256, 264
dumpvolume option

dump database 242

dump transaction 256

load database 329

load transaction 337
duplicate rows

indexesand 85, 89

removing with union 461
duplication

of spacefor anew database 70

of atablewithnodata 419
dynamic dumps 246, 262
dynamic execution of Transact-SQL commands 268

E

else keyword. Seeif...else conditions
empty string (“ ") or (' ")
asasinglespace 320
updatingan 471
enable xact coordination configuration parameter
442
end keyword 41
engine option, dbcc 182
@@error globa variable
selectinto and 418
stored proceduresand 106
user-defined error messagesand 364, 372
error handling
in character set conversion 431
dbcc and 187
triggersand 167
€rror messages
12207 345, 346
character conversion 431
printing user-defined 364
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user-defined  368-372 summary valuesfor 58
errorexit keyword, waitfor 485 extended columns, Transact-SQL 305, 307
errors extended stored procedures
See also error messages, SQLSTATE codes Cruntimesignalsnot allowed 107
alocation 180, 184, 185 creating 101-112
datatype conversion 130 dropping 232
numbers for user-defined 368 executing 268
return statusvalues 383 extending
escape keyword database storage 6
where 489 extensions, Transact-SQL 305
evaluation order 462 extents 92
examples create table and 141
grantdbcc 284 dbcc indexalloc report onindex 183
revoke dbcc 390 dbcc report ontable 185
exception report, dbcc tablealloc 183, 185 external option
exclamation point (!) create existing table 76
error message placeholder 362 create proxy_table 116
exclusive keyword create table 137

alter role 12
exclusive option, lock table 345
execute command 268-274

create procedure and 106 F
executing failures, media
extended stored procedures 268 See also recovery
procedures 268 automatic failover and 224
Transact-SQL commands 268 disk remirror and 220
user-defined procedures 268 fast option
execution dbcc indexalloc 183
specifying timesfor 485 dbcc tablealloc 183, 185
execution delay. See waitfor command fetch command  275-277
exists keyword fetching cursors  275-277
where 490 file names
exit database dumps 248
unconditional, and return command 382-384 DLL 103
waitfor command 485 listing database dump with listonly 330
exp_row_size option listing transaction log with listonly 338
create table 136, 156 transaction log dumps 257, 337
selectinto 404 file option
setting before alter table...lock 32 dump database 243
specifying with create table 136 dump transaction 257
specifying with select into 404 load database 330
explicit valuesfor IDENTITY columns 322, 434 load transaction 337
expressions files
evaluation order in 462 See also tables; transaction log
groupingby 303 mirror device 212
insertand 318 fillfactor
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create index and 87 from keyword
fillfactor option delete 198
alter table 20 grant 290
create index 87,96 load database 329
create table 133, 156 load transaction 337
fillfactor values select 405
alter table...lock 30 update 467
FIPS flagger full option
insert extension not detected by 325 dbcc indexalloc 183
set optionfor 433 dbcc tablealloc 183, 185

update extensions not detected by 475
fipsflagger option, set 433
first column parameter. See keys

fix option G
dbcc 180, 184, 185 German language print message example 362
dbcc indexalloc 183 goto keyword 278
dbcc tablealloc 180 grammatical structure, numbered placeholders and
fix_text option, dbcc 183, 187 362
fixed-length columns grand totals
stored order of 358 compute 58
flushmessage option, set 433 order by 357
for browse option, select 413 grant command 63, 279-299
union prohibitedin 464 all keyword 279
for load keyword drop role permission not included in 234
alter database 7 publicgroupand 281
create database command 66 rolesand 296
for load option grant dbcc
create database 70 described 279
for proxy_update keyword examples 284
alter database 7 parameters 281
create database command 66 syntax 279
for read only option, declare cursor 192 uses 294
for update option, declare cursor 192 grant option for option, revoke 387
forceplan option, set 433 granting
forcing offline pages online 246 createtrigger permission 168, 294, 391
foreign key constraint group by clause  301-313
alter table 22 aggregate functionsand 301, 304
create table 135 having clauseand 301-313
foreign keys 149 having clause and, in standard SQL 305
forget_xact option, dbcc 182 having clause and, in Transact-SQL 305
format strings having clause and, sort orders 312
print 362 select 409410
raiserror 368 viewsand 175
in user-defined error messages 368 without having clause 311
forwarded_rows option, reorg command 380 grouping
fragmentation, reducing 16 multiple trigger actions 161
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procedures of the same name 101, 232, 269
tablerows 304
groups
See also “public” group
grantand 297
revoke and 393
tablerows 301
guest users
permissions 297

H

Halloween problem 196
having clause 301-313
aggregate functionsand 302, 304
group by and  301-313
group by extensionsin Transact-SQL and 305
negatesall 301
select 410
headings, column 302
inviews 170
heuristic completion 182
hexadecima numbers
“Ox” prefix for 73
hierarchy of permissions. See permissions
histograms
specifying steps with create index 96
specifying steps with update statistics 480
holdlock keyword
readtext 373
select 408

110
devices, disk mirroringto 212
displaying total actual cost (statistics io) 440
prefetch and delete 199
prefetch and select 407
prefetch and update 467
identifiers
select 417
identities
sa_role and Database Owner 451

512

set proxy and 452
set session authorization and 452
setuser command 456
identity burning set factor configuration parameter
322
IDENTITY columns
adding, dropping, or modifying with alter table 36
creating tableswith 155
defaultsand 34
inserting valuesinto 317
insertsinto tableswith 322
maximum value of 322
null valuesand 323
selecting 323,420
updates not allowed 473
viewsand 175
identity gap
setting 155
@@identity global variable 323
identity keyword
alter table 18
create table 130
identity of user. See aliases; logins; users
identity_insert option, set 434
IDs, user
stored procedure (procid) 437
if update clause, create trigger 160, 161, 166
if...else conditions  314-316
continueand 64
loca variablesand 191
ignore_dup_key option, create index 89
ignore_dup_row option, create index 89
image datatype
length of datareturned 417, 441
order by not allowed 357
pointer valuesin readtext 373
storage on separate device 373
triggersand 164
union not allowed on 464
writetext to 496
immediate shutdown 457
impersonating a user. See setuser command
in keyword
alter tableand 23
check constraint using 154
where 490
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inactive transaction log space 255
included groups, group by query 306
incremental backups. See dump, transaction log
index keys
asc option for ordering 93
desc option for ordering 93
maximum number of bytes 91
number of 91
ordering 93
index pages
fillfactor effect on 20, 87, 133
leaf level 20, 85, 87, 133
indexalloc option, dbcc 183
indexes
ascending 19
composite 98
creating 85-98
dbcc indexalloc and 183
descending 19
dropping 231
integrity checks (dbcc) 184
joinsand 91
key values 481
liing 231
max_rows_per_page and 21, 134
naming 86
nonclustered 86
number allowed 91
object allocation mapsof 183
page alocation check 183
specifying order of 16
specifying sort order with alter table 29
specifying sort order with create index 93
specifying sort order with create table 147
truncate table and 459
typesof 85
update index statistics on 480
update statistics on 91, 480
viewsand 92
infected processes
waitfor errorexit and 486
information (server)
display procedures 104
spaceusage 98
text 111
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information messages (server). See error messages,
severity levels, error
init option
dump database 243
dump transaction 257
initializing
disk reinit and 209, 216-219
disk space 207-211
in-memory map 9
insert command  317-325
create defaultand 73
IDENTITY columnsand 322
null/not null columnsand 175
triggersand 164, 166
update and 319
viewsand 175, 323-324
inserted table
triggersand 163, 164
integrity of data
congtraints 147
methods 148
integrity. See dbcc (database consistency checker);
referential integrity
internal datatypes of null columns 144
interval, automatic checkpoint 47
into keyword
fetch 275
insert 317
select 403, 418
union 461, 465
is null keyword
where 489
isnull system function
insertand 321
printand 364
selectand 417
@@isolation global variable 453
isolation levels
readpast optionand 422
repeatablereads 413

J

Javacolumns, adding 36
Javaitems
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remove java command 378
joins
indexesand 91
number of tables considered by optimizer 441
tablegroupsand 307
jtc option, set 435

K

key columns

dropping with alter table 36
key values 481
keys, index. See index keys
keys, table 149

See also common keys; indexes
kill command  326-327

L

labels
dump volumes 250, 334, 343
goto label 278

@@langid global variable 368
language option, set 435
languages, alternate
structure and trandation 362
system messagesand 435
weekday order and 448
leaf levels of indexes
clustered index 20, 85, 87, 133
leaving a procedure. See return command
levels
nested proceduresand 108, 272
nesting triggers 167
@@nestlevel 109
permission assignment 290
like keyword
alter table and 23
check congtraint using 154
where 489
listing
existing defaults 229
user group members 297
listonly option

514

load database 330
load transaction 338
lists
commands 1-5
error return values 384
reserved return statusvalue 384
sort order choices and effects 358
load database
compress option 328
load database command 328-335
load transaction
compress option 336
load transaction command 336-344
load, database  328-335
across networks 334
Backup Serverand 334
block size 329
cross-platform not supported 332, 340
disk mirroringand 335
dismounting tapes after 329
file name, listing 330
header, listing 330
load striping 329
message destination 330, 331, 344
new database 70
remote 334
restrictinguse 333, 342
rewinding tapes after 330
sizerequired 333
updates prohibited during 333
volumename 329
load, transactionlog  336-344
disk mirroringand 344
dismounting tape after 337
dump devices 337
file name, listing 338
header, listing 338
load striping 337
message destination 339
point-in-time recovery 339
rewinding tape after 337
until_time 339
volumename 337
local variables
declare (name and datatype) 190
raiserror and 369
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in screen messages 362
in user-defined error messages 369
location of new database 65
lock allpages option
alter table 24
create table command 136
select into command 403
lock datapages option
alter table 24
create table command 136
select into command 403
lock datarows option
alter table 24
alter table command 38
create table command 136
select into command 403
lock nowait option, set lock command 435
lock table command 345
lock wait option, set command 435
locking
tableswith lock table command 345
text for reads 373
locking scheme
changing 16, 24
changing with alter table 16
create table and 155
modifying 24
specifying with select into 403
locks
deletes skipping locked rows 198
selects skipping locked rows 421
updates skipping locked rows 466
log device
See also transaction logs
purginga 247
space alocation 70, 187
log on keyword
alter database 7
create database 65
log segment
dbcc checktable reporton 181
not on itsown device 181
logging
selectinto 418
text or image data 496
triggers and unlogged operations 165
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writetext command 496
logical (conceptua) tables 163, 164
logical consistency. See dbcc (database consistency
checker)
logical device name
disk mirroring 212
disk remirroring 220
disk unmirroring 224
new database 65
logical expressions
if..else 314
syntax 43
when...then 44, 50, 350
logical reads (statistics io) 440
logins
See also remote logins; users
char_convert setting for 431
disabling 457
logs. See segments;, transaction logs
loops
break and 43
continueand 64
goto label 278
trigger chain infinite 167
while 43,494
lowercase letters, sort order and 358

M

making compressed backups 241, 254
mapping
system and default segments 10
markers, user-defined. See placeholders; savepoints
master database
See also recovery of master database; databases
alter database and 9
backingup 260
create database and 70
disk initand 209
disk mirror and 213
disk refitand 215
disk reinit and 216
disk remirrorand 220
disk unmirror and 225
dropping databasesand 227
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transaction log purging 247, 260
master device 9
max_rows_per_page option
alter table 21, 30
create index 88, 96
create table 134, 156
selectinto 404
maximum number of columns 26
maximum row size 26
membership keyword
alter role 12
memory
See also space
releasing with deallocate cursor 189
messages
language setting for 435
printing user-defined  362-364
revoke 392
screen  362-364
trigger 164, 238
migration
of system log to another device 210
of tablesto clustered indexes 93, 146
mirror keyword, disk mirror 212
mirrorexit keyword
waitfor 485
mistakes, user. See errors
mode option, disk unmirror 224
model database
copyingthe 68
modifying
databases 6
locking scheme 24
roles 12
tables 16
mount 347
multibyte character sets
changingto 183
fix_text upgradefor 183, 187
readtext and 375
readtext using characters for 375
writetext and 498
multicolumn index. See composite indexes
multiple trigger actions 161
multitableviews 474
See also views
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deleteand 174, 201
mutually exclusiveroles 12

N

name of device
disk mirroringand 212
disk remirroringand 220
disk unmirroringand 224
dump device 241, 255
physicd, disk reinit and 216
remote dump device 334

name option
disk init 207
disk reinit 216
names

diasfor table 406
column, inviews 170
parameter, in create procedure
segment 21, 90, 134, 137
setuser 456

sorting groupsof 312
view 239
naming

columnsinviews 170
cursors 193

database device 207
file 207

indexes 86

stored procedures 107
tables 129

temporary tables 145
triggers 160

views 170

nested select statements. See select command;

subqueries

nesting

begin...end blocks 41
if...else conditions 316
levels 108

levelsof triggers 167
stored procedures 107, 272
triggers 167

while loops 495

while loops, break and 43
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@@nestlevel global variable 272
nested proceduresand 109
nested triggersand 167

%nn! (placeholder format) 362

no_log option, dump transaction 255

no_truncate option, dump transaction 258

nocount option, set 435

nodismount option
dump database 242
dump transaction 256
load database 329
load transaction 337

noexec option, set 435

nofix option, dbcc
checkalloc and 180
indexalloc and 184
tablealloc and 185

noholdlock keyword, select 373, 408

noinit option
dump database 243
dump transaction 257

nonclustered constraint
alter table 19
create table 132

nonclustered indexes 86

noserial option, disk mirror 212

not keyword
where 487

not null keyword
create table 18, 131

not null values
dropping defaultsfor 229
insertand 321
select statementsand 417
viewsand 175

notify option
dump database 244
dump transaction 258
load database 331
load transaction 339

nounload option
dump database 243
dump transaction 257
load database 330
load transaction 337

nowait option
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lock table command 345
set lock command 435

nowait option, shutdown 457

null keyword
create table 18, 130, 131

null values
check constraintsand 154
column defaultsand 74, 124
defining 74,144
dropping defaultsfor 229
group by and 304
inserting substitute valuesfor 321
new column 74
new rules and column definition 124
null defaultsand 74, 124
select statementsand 417
sort order of 357
stored procedures cannot return 384
text and image columns 320
triggersand 166

nullif expressions  350-351

nullif keyword 350

number (quantity of)
activedumpsor loads 248, 263, 334, 343
arguments and placeholders 363
arguments, inawhere clause 493
bytesinreturnedtext 375
bytesper row 26
clustered indexes 85
columnsforindex key 91
databases server can manage 68
device fragments 68
different triggers 164
having clause search arguments 302
logical reads (statistics io) 440
named segments 68
nesting levels 109
nesting levels, for triggers 167
nonclustered indexes 86, 91
parametersin aprocedure 191
physical reads (statistics io) 440
placeholdersin aformat string 363
scans (statistics io) 440
steps for distribution histogram 89
stored procedure parameters 106
tablesalowed inaquery 405

Index
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tables per database 141 bringing databases online 333
updates 168 dump transaction and 340
user-defined roles 120 load transaction and 340
number of columns upgradesand 342
inanorder by clause 357 Open Client applications
per table 26, 141 keywords 436
inaview 173 procid setting 437
number of pages set optionsfor 436, 447
inanextent 92, 141 open command 354
statistics io and 440 opening cursors 354
written (statistics io) 440 optdiag utility
numbers loading simulated statistics 206, 453
error return values (server) 383 overwriting statistics with create index 96
placeholder (%nn!) 362 optimized report
procid setting 437 dbcc indexalloc 183
same name group procedure 101, 232, 269 dbcc tablealloc 185
select list 411 optimizer
statistics io 440 join selectivity 441
virtual device 207, 216 @@options global variable 453
weekday namesand 432 or keyword
where 491
order
of argumentsin trandated strings 362
O ascending sort 355, 411
object allocation map (OAM) pages of column list and insert data 317
dbcc indexalloc and 183 of columns (fixed- and variable-length) 358
dbcc report ontable 185 of creating indexes 92
object names, database of date parts 433
as parameters 102 descending sort 355, 411
in stored procedures 108, 110 error message arguments 362
object owners. See database object owners of evaluation 462
object permissions of namesinagroup 312
See also command permissions; permissions of null values 357
grant  279-299 of parametersin create procedure 269, 272
grantall 295 for unbinding arule 123
of option, declare cursor 192 order by clause 355-360
offline databases and alter database command 9 compute by and 58, 357, 411
offset position, readtext command 373 selectand 411
offsets option, set 436 order of commands 293, 391
on keyword original identity, resuming an (setuser command) 456
alter database 6 output
alter table 21 dbcc 187
create database command 65 zero-length string 364
createindex 90, 93 output option
create table 134, 137 create procedure 103, 269
online database command 333, 352, 352-353 execute 269
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return parameter 269
overflow errors
set arithabort and 429
overhead
triggers 164
override. See with override option
overwriting triggers 164, 238
owners. See Database Owners; database object owners
ownership
See also permissions; setuser command
of command and object permissions 290
of rules 124
of stored procedures 112
of triggers 169
of views 177

P

padding, data
blanksand 320
page splits 21, 88, 134
pages
ratio of filledtoempty 16
pages, control
updating statisticson 478
pages, data
See also index pages; table pages
chainof 23,33
extentsand 93, 141
extents and dbcc tablealloc 185
extents reported by dbcc indexalloc 183
multibyte charactersand 183
statistics io and 440
pages, OAM (object allocation map)
dbcc indexalloc report on 183
dbcc report ontable 185
pages, overflow
descending scansand 360
pair, mirrored 224
parallel keyword, select command 406
@@parallel_degree global variable 453
set parallel_degree and 436
parallel_degree option, set command 436
parameters
grant dbcc 281
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revoke dbcc 388
parameters, procedure
datatypes 102
defaults 102
execute and 269
naming 102
not part of transactions 273
waysto supply 269, 272
parentheses ()
in SQL statements  xii
parseonly option, set 436
partial characters, reading 375
partition clause, alter table command 23
partition statistics
updating with update partition statistics 478
updating with update statistics 477
partitioned tables
alter table 23
partitioning
tables 16
passthrough mode
connect to command 62
passwd keyword
alterrole 12
passwords
addingtoroles 12
adding to user-defined roles 14
changing for user-defined roles 15
dropping fromroles 12
dropping from user-defined roles 14

rolesand 12
user-defined rolesand 119, 438
path name

DLL and extended stored procedures 103

mirror device 212

remote dump device 334
percent sign (%)

error message placeholder 362

literal in error messages 364
performance

selectinto and 419

showplan and diagnostics 439

sort_resources and diagnostics 439

triggersand 164

writetext during dump database 498
permissions
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assigned by database owner 279
assigning 279
changing with setuser 456
command 291-292
creating with create schema  126-127
for creating triggers 168, 294, 391
grant  279-299
grant dbcc 299
object 292
“public” group 291292
revoke command  385-395
revoke dbcc 395
physical database consistency. See dbcc (database
consistency checker)
physical reads (statistics io) 440
physname option
disk init 207
disk reinit 216
placeholders
print message 362
plan
create procedure and 103
set showplan on and 439
set sort_resources on and 439
plans
creating with create plan 99
pointers
text or image column 373
pointers, device. See segments
pound sign (#) temporary table name prefix 129
precedence
order-sensitive commands and 293, 391
rulebinding 124
of user-defined return values 384
preference, uppercase letter sort order 358
prefetch keyword
delete 199
select 407
set 437
update 467
prepare transaction command 361
primary key constraint
alter table 19
create table 132
primary keys 149
updating 162

520

primary option, disk unmirror 224
print command 362-364
local variablesand 191
using raiserror or 364
printing user-defined messages  362-364
privileges. See permissions
procedure groups 232, 269
procedure option
create existing table 76
procedure plan, create procedure and 103
procedures. See stored procedures; system procedures
process logical name. See logical device name
process_limit_action option, set 437
processes (server tasks)
See also servers
ID number 326
infected, waitfor errorexit 486
killing 326-327
sp_who reporton 326
processexit keyword, waitfor 485
procid option, set 437
protection system
command and object permissions 290
hierarchy of roles, groupsand users 297
stored procedures 111
user-defined roles 120
proxy option, set 438
granting 280
revoking 386
proxy table 118
proxy tables
mapping to remote tables 76
mapping to remote tables with create proxy_table
116
mapping to remote tables with create table 158
“public” group 297, 393
See also groups
grantand 281
permissions  291-292
revoke and 387
public keyword
grant 281
revoke 387
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queries
compilation without execution 435, 436
execution settings 425455
keywordslist 436
syntax check (set parseonly) 436
trigger firingby 163
union 461464
viewsand 173
with/without group by and having 304
query analysis
set noexec 435
set statistics io 440
set statistics time 440
query plans
set showplan onand 439
query processing
set optionsfor 425
question marks (??)
for partia characters 375
quiesce database command  365-367
quotation marks (* ")
literal specification of 492
quoted_identifier option, set 438

R

raiserror command  368-372
compared to print 372
local variablesand 191
using print or 364
range
set rowcount 439
ratio of filled to empty pages 16
read-only cursors 195
readpast option
delete command 198
isolation levelsand 422
readtext command 373
select command 404
update command 467
writetext command 496
readtext command 373-376
rebuild option, reorg command 381
rebuild_text option, dbcc 184
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rebuilding
automatic, of nonclustered index 92
indexes 184
systemtables 184, 185
text and image data 184
reclaim_space option, reorg command 380
recompilation
create procedure with recompile option
execute with recompile option 270
stored procedures 107
reconfigure command 377
recovery
dump transaction and 262
to specified timein transactionlog 341
time and checkpoint 47
recovery of master database 247
after using create database 70
after using disk init 209
re-creating
indexes 184
procedures 110
tables 236
text and image data 184
recursions, limited 167
reducing
storage fragmentation 16
reference information
Transact-SQL commands  1-5
references constraint
alter table 22
create table 135

Index

103, 107

referencing, object. See dependencies, database object

referential integrity
triggersfor 160169
referential integrity constraints 16, 151, 246
create table and 147
cross-database 153, 236
regulations
sort order ties  358-359
reindex option, dbcc 184
reinitializing, disk reinitand 216-219
remirroring. See disk mirroring
remote procedure calls 417
execute and 273
rollback and 397
remote procedures, defining 79
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remote servers 417

constraintsfor 18, 23
remove java command 378-379
remove option, disk unmirror 224
removing. See dropping; deleting
renaming

identity of object owner 291

stored procedures 107

triggers 165

views 173
reorg command 380-381
repairing adamaged database 182
repeatable readsisolation level 413
repeated execution. See while loop
replace keyword, alter table 23
reports

sp_who 326

typesof dbcc 184
reserved return statusvalues 383
reservepagegap option

alter table 21, 30

create index 88, 96

create table 136, 156

selectinto 404
restarting while loops 64
restarts, Server

after using disk refit 215

before using create database 68

using dataserver utility 214, 221
restoring

See also recovery

adamaged master database 215, 216

database with load database = 328-335
results

See also output

of aggregate operations 304

cursor result set 195, 275

order by and sorting  355-360
resume option, reorg 380
retain option, disk unmirror 224
retaindays option

dump database 243

dump transaction 257
retrieving

error message text 362
return command 382-384

522

return parameters

output keyword 103, 269
return status

stored procedure 268, 382
revoke command  385-395

object and command permissions 291

publicgroupand 387
revoke dbcc

described 385

examples 390

parameters 388

permissions 395

syntax 385
uses 393
revoking

create trigger permission 168, 294, 391
role privileges using with override 234
role option
grant 281
revoke 387
set command 438
roles
adding passwordsto 12
creating (user-defined) 119
dropping passwords from 12
granting 296
mutually exclusive 12
permissionsand 297
stored procedure permissionsand 296
turning on and off with set role 438
roles, system
revoking 387
roles, user-defined
limitations 120
revoking 387
turning on and off 438
rollback command 396-397
begin transaction and 42
commitand 53
triggersand 165, 167

rollback transaction command. Seerollback command

rollback trigger command 165, 398

rollback work command. See rollback command

rolling back processes
checkpoint and 47
parameter valuesand 273
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row aggregates
computeand 54

row length 26

rowsize 26

@@rowcount global variable 454
cursorsand 276
set nocount and 454
triggersand 166

rowcount option, set 439

rows, table
See also select command
aggregate functions appliedto 304
comparison order of 358
create index and duplication of 85, 89
deleting unlocked 198
deleting with truncate table 459
displaying command-affected 435
grouping 301
insert 319
rowcount setting 439
scalar aggregates appliedto 304
selecting unlocked 421
update 466
updating unlocked 466
waystogroup 304

rules
binding 124
column definition conflict with 124
creatingnew  122-125
default violationof 74
dropping user-defined 235
insertand 320
naming user-created 122

running a procedure with execute 268

S

save transaction command 399400
savepoints

See al so checkpoint process

rollback and 396

setting using save transaction 400
scalar aggregates

group by and 304

@@scan_parallel_degree global variable 454
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set scan_parallel_degree and 439
scan_parallel_degree option, set 439
scans

cursor 195

number of (statistics io) 440
schemas 126-127

permissions 127
scope of cursors 193
search conditions

group by and having query 302, 306

select 409

where clause 487-493
secondary option, disk unmirror 224
security

See also permissions

command and object permissions 290

viewsand 173

seed values
set identity_insert and 434
segments
See al so database devices; log segment; space
alocation

changing table locking schemes 38
clustered indexeson 93
creating indexeson 21, 90, 93, 134
dbcc checktable reporton 181
dbcc indexalloc reporton 183
mapping to anew device 10
namesof 21, 134, 137
number of named 68
placing objectson 90
separation of tableand index 92, 146
select command 401424
dteredrowsand 26, 34
create procedure and 107
create view and 171
group by and having clauses 301
insertand 320
locd variablesand 191
size of text datato be returned with 441
variablesand 190
select into command 403419
not allowed with compute 58, 411
select into/bulkcopy/plisort database option
selectinto and 419
transaction log dumping and 259

523
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select list 369370, 403
order by and 411
union statements 462
select option, create view 170
selecting
unlocked rows 421
self_recursion option, set 168, 439
sentence order and numbered placeholders 362
separation, physical
of table and index segments 92, 146
of transaction log device 213, 221
sequence. See order by clause; sort order
serial option, disk mirror 212
server process D number. See processes (server tasks)
servers
See also processes (server tasks); remote servers
capacity for databases 68
session authorization option, set 439
revoking 280, 386
set command  425-455
See also individual set options
default settings 447
inside astored procedure 111
insideatrigger 164
lock wait 435
rolesand 438
statistics simulate 440
strict_dtm_enforcement 440
transaction isolation level 442
withinupdate 467
setting
identity gap 155
setuser command 456
user impersonationusing 291
severity levels, error
user-defined messages 371
share option, lock table 345
shared keyword
select 408
showplan option, set 439
shutdown command  457-458
side option, disk unmirror 224
size
columnsintable 26
compiled stored procedure 107
compositeindex 86

524

database extension 7
estimation of acompiled stored procedure 107
image data to be returned with writetext 497
initialized database device 210
log device 210
new database 65
readtext data 373, 375
recompiled stored procedures 107
row 26
set textsize function 441
tables 141
text datato be returned with select 441
text data to be returned with writetext 497
transaction log device 70, 210
size limit
columns allowed per table 141
print command 363
tables per database 141
size option
disk init 208, 217
skip_ncindex option, dbcc 180
sort operations (order by)
sorting plan for 439

sort order
See also order
ascending 355

choices and effects 357
descending 355
group by and having and 312
groups of names 312
order by and 357
rebuilding indexes after changing 184
specifying index with alter table 29
specifying index with create index 93
specifying index with create table 147
sort_merge option, set 439
sort_resources option, set 439
sp_bindefault system procedure
create default and 73
sp_bindrule system procedure
createruleand 123
sp_dboption system procedure
checkpointsand 47
sp_depends system procedure 145
sp_transactions system procedure 182
sp_unbindefault system procedure 229
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sp_unbindrule system procedure
createruleand 123
drop ruleand 235
Space
See also size; space allocation
adding to database  6-11
for aclusteredindex 20, 87, 93, 133
clustered indexes and max_rows_per_page 21,
88
database storage 20, 87, 93, 133
dbcc checktable reporting free 181
extents 92, 141
extents for indexes 183
forindex pages 20, 87, 133
max_rows_per_page and 21, 88, 134
new database 65
for recompiled stored procedures 107
required for alter table...lock 38
required for reorg rebuild 381
retrieving inactivelog 255
running out of 255
for stored procedures 106
used on thelog segment 181, 255
space allocation
dbcc commands for checking  180-183
log device 70
pages 184
table 141, 180
space management properties
create index and 96
create table and 156
space reclamation
reorg reclaim_space for 380
spaces, character
update of 472
speed (server)
create database for load 69
create index with sorted_data 89
dump transaction compared to dump database
262
execute 272
truncate table compared to delete 459
writetext compared to dbwritetext and dbmoretext
498
SQL derived tables
create view command and 173
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creating viewsfrom 176
SQL standards
set optionsfor 455
set session authorization and 439
@@sglstatus global variable
fetch and 276
square brackets| |
in SQL statements  xiii
standby_access option
dump transaction 258
online database 352
starting servers
disk mirroring of master deviceand 214
disk remirroring of master deviceand 221
startserver utility command
See also Utility Programs manual
disk mirrorand 214
disk remirrorand 221
statements
create trigger 161
increate procedure 103
statistics
deleting table and column with delete statistics
205
generating for unindexed columns 481
simulated, loading 206, 453
statistics clause, create index command 89
statistics io option, set 440
statistics simulate option, set command 440
statistics subquerycache option, set 440
statistics time option, set 440

status
stored procedures execution 273
stopping
procedures. See return command
servers 457

storage fragmentation, reducing 16
stored procedure triggers. See triggers
stored procedures

creating 101-112

dropping 101, 232-233

dropping groups 232

executing 268

grouping 101, 269

ID numbers 437

naming 101
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nesting 107, 272

parseonly not used with 436
permissions granted 280
permissionsrevoked 386

procid option 437

renaming 107

return status  109-110, 268, 273, 382
set commandsin 425

storage maximums 106

strict dtm enforcement configuration parameter 440
strict_dtm_enforcement option, set command 440

string_rtruncation option, set 440

insertand 320

update and 472
strings

print message 362

truncating 320, 472
stripe on option

dump database 242

dump transaction 256

load database 329

load transaction 337
structure

See also order

clustered and nonclustered index 85
subgroups, summary valuesfor 58
subqueries

order by and 357

union prohibitedin 463
summary values

generation with compute 58
suspect indexes

See also reindex option, dbcc
suspending databases 365
syb_identity keyword

select and 420
sybsecurity database

dropping 227
symbols

in SQL statements  xii
synonyms

chars for characters, readtext 374

out for output 103, 269

tran, transaction, and work, commit command 52
tran, transaction, and work, rollback command 396

syntax

526

check using set parseonly 436

grant dbcc 279

revoke dbcc 385
syntax conventions, Transact-SQL  xii
syscolumnstable 180
syscomments table

default definitionsin 74

procedure definitionsin - 111

rule definitionsin 124

trigger definitionsin 168, 176
sysconfigures table

database size parameter 68
sysdevices table

disk initand 209

mirror namesin 224
sysindexes table

compositeindexesand 98
syslogs table

See also recovery; transaction logs

put on a separate device 213, 221

running dbcc checktable on 181
sysmessages table

raiserror and 368
sysobjects table

trigger IDsand 168
sysprocedures table

trigger execution plansin 168
Sysprotects table

grant/revoke statementsand 294, 391

sp_changegroup and 297
sysserverstable

Backup Server and 248, 263

load database and 334
sysstatistics table

removing statistics with delete statistics 205
system activities

setting query-processing optionsfor 425455

shutdown 457
system databases

dumping 247
system logical name. Seelogical device name
system messages

See also error messages, messages

language setting for 435
system messages, language setting for 435
system procedures
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See also create procedure command; individual
procedure names
create procedure and  101-112
dropping user-defined  232-233
system roles
revoking 387
stored proceduresand 296
system segment
alter database 10
system tables
See also tables; individual table names
affected by drop table 236
affected by drop view 239
dbcc checkcatalog and 180
default definitionsin 74
fixing allocation errors found in
lock table prohibited on 346
rebuilding of 184, 185
ruleinformationin 123
triggersand 164
systransactionstable 182
Sysusermessages table
raiserror and 368

184, 185

T
table count option, set 441
table option

create table 137
table pages

allocation with dbcc tablealloc 184
table, proxy 118
tablealloc option, dbcc 184
tables
allowedinafrom clause 405
changing 1640
creating duplicate 419
creating new  128-159, 403
creating with create schema  126-127
creating with identity column 155
dbcc checkdb and 180
dividing, with group by and having clauses 301-

313
dropping 236-237
externd 116
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index location 231, 481
migration to aclustered index 92, 146
withnodata 419
number considered in joins 441
object allocation mapsof 185
partitioning 16, 23, 33
permissionson 280
permissionsrevoked 386
proxy 76
single-group 304
Transact-SQL extension effects and querying 305
unpartitioning 16, 24
tape labels
listonly optiontoload database 330
listonly optiontoload transaction 338
tempdb database
adding objectsto 146
sysobjectstableand 145
systypestableand 146
tempdbs
create database usage 69
dbcc pravailabletempdbs and 183
temporary tables
create procedure and 111
create table and 129, 145
identifier prefix (#) 129
indexing 91
lock table prohibited on 346
naming 145
text datatype
initializing with update 472
length of datareturned 417, 441
order by not allowed 357
storage on separate device 373
textsize setting 441
triggersand 164
union not allowedon 464
text pointer values
readtext and 373
textptr function 373, 375
@@textsize global variable 454
readtext and 375
set textsize and 441
textsize option, set 441
then keyword. Seewhen...then conditions
thresholds
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database dumpsand 247

transaction log dumpsand 262
ties, regulations for sort order  358-359
timeinterval

See also timing

automatic checkpoint 47

elapsed execution (statistics time) 440

reorg 380

for running atrigger 164

waitfor 485

time option

reorg 380

waitfor 485

timestamps, order of transaction log dumps 333
timing

See also time interval

automatic checkpoint 47
to option

dump database 241

dump transaction 255

revoke 391
totals

compute command 357
@@tranchained global variable 454
transaction isolation level option, set 441
transaction isolation levels

readpast optionand 422
transaction logs

See also dump transaction command; sysogstable

backingup 240

of deleted rows 201

dump database and 240

dumping 253

inactivespace 255

loading 336-344

master database 247, 260

placing on separate segment 261

purging 247

on aseparate device 210, 213, 221, 259

space extension 10

space, monitoring 262

syslogs tabletrunc log on chkpt 259

writetext with log and 496
transactional_rpc option, set 442
transactions

See also batch processing; rollback command; user-

528

defined transactions

begin 42

canceling. Seerollback command
chained 53

dump transaction command 253-267
ending with commit 52

fetch and 275

isolation levels 442
parameters not part of 273
preparing 361

save transaction and  399-400
update iteration withingiven 471
Transact-SQL commands

executing 268

extensionsfor 305

summary table  1-5
translation

of arguments 362
trigger tables 165
triggers

creating 160-169, 294, 391
delete and 202

dropping 238

enabling self-recursion 168
insertand 320

nested 167-168

nested, and rollback trigger 398
@@nestlevel and 167
onimage columns 164
ontext columns 164
parseonly not used with 436
recursion 168

renaming 165

rollback in 165, 397

rolling back 398
@@rowcount and 166
self-recursion 168

set commandsin 425

stored proceduresand 167
systemtablesand 164
timeinterval 164

truncate table command and 459
update and 469
truncate table command  459-460
delete triggersand 165

faster than delete command 201
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truncate_only option, dump transaction 255, 260
truncation

datatypes with no length specified 102

default values 74

insertand 320

log, prohibited on mixed device 66

set string_rtruncation and 440

spacesto asinglespace 472

transactionlog 253

U

unbinding
defaults 74, 229
rules 235

unconditional branching to a user-defined label 278

undoing changes. Seerollback command
union operator 461464
maximum number of tables 462
restrictionsonuse 463
unique constraints 149
unique keyword
alter table 19
createindex 85
create table 131
unload option
dump database 243
dump transaction 257
load database 330
load transaction 337
unloading compressed backups 328, 336
unmirroring devices. See disk mirroring
unmount 465
unpartition clause, alter table 24
unpartitioning
tables 16
updatable cursors 195
update all statistics command 477, 480
update command 466476
ignore_dup_key and 89
ignore_dup_row and 94
insertand 319
readpast option 467
triggersand 164
triggersand if update 166
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viewsand 175, 474
update index statistics command 480
update partition statistics command  478-479
update statistics command 480483

create index and 91

locking during 481

scantype 481
sort requirements 481
updating

datainviews 174
“dirty” pages 47-48
ignore_dup_key and 89
primary keys 162
trigger firingby 168
unlocked rows 466
writetext 496
upgrade, incorporating proxy tables 118
uppercase letter preference 358
us_english language
weekdays setting 448
usage
grant dbcc 294
revoke dbcc 393
use command 484
user errors. See errors; severity levels
user groups. See groups, “public” group
user keyword
alter table 18
create table 130
user permissions. See database owners; permissions
user-defined procedures
creating 101-112
executing 268
user-defined roles
adding passwordsto 12
conflicting 14
creating 119
revoking 387
system proceduresand 296
turning on and off 438
user-defined transactions
See also transactions
begin transaction 42
ending with commit 52
users
guest permissions 297
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impersonating (setuser) 290
system procedure permissionsand 293
using option, readtext 374, 375
using...values option, update statistics command 480

Vv

values
IDENTITY columns 322
procedure parameter or argument 269
values option, insert 317
varchar datatype
spacesinandinsert 320
variable-length columns
empty stringsin 320
stored order of 358
variables
assigning as part of aselect list 403
inupdate statements 469
loca 190-191
in print messages 362
returnvaluesand 272
vdevno option
disk init 207
disk reinit 216
vector aggregates
group by and 304
@@version global variable 362
views
See also database objects; multitable views
alowed inafrom clause 405
changesto underlying tablesof 174
check optionand 473474
creating 170-178
creating with create schema  126-127
dropping 239
inserting datathrough 323
permissionson 280, 291
permissionsrevoked 386
readtext and 375
renaming 173
update and 175, 473475
updating restrictions 474
with check option 175, 323-324
violation of domain or integrity rules 320

530

virtual devicenumber 207, 216
volume names, database dumps 250

W

wait option, lock table command 345
wait option, shutdown 457
waitfor command  485-486
waiting for shutdown 457
weekday date value
names and numbers 432
when keyword. See when...then conditions
when...then conditions 44
where clause 487-493
aggregate functions not permitted in 492
delete 198
group by clauseand 306
having and 492
repeatinga 308
where current of clause
delete 200
update 468
while keyword  494-495
continueand 64
exiting loop with break 43
loops 494
with check option option
create view 171
viewsand 176
with consumers clause, create index 90
with consumers option, update statistics command
480
with default_location keyword
create database command 66
with grant option option, grant 281
with keyword
rollback trigger 398
set role command 438
with log option, writetext 496
with no_error option, set char_convert 431
with no_log option, dump transaction 255
with no_truncate option, dump transaction 258
with nowait option, shutdown 457
with override keyword
alter database 7
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create database command 66
with override option 234
with recompile option
create procedure 103
execute 270
with resume option, reorg 380
with standby_access option
dump transaction 258
with statistics clause, create index command 89
with time option, reorg 380
with truncate_only option, dump transaction 255,
260
with wait option, shutdown 457
work session, set optionsfor  425-455
write operations
logging text or image 496
writes option, disk mirror 212
writetext command 496498
triggersand 165

X

X/Open XA 182

Z

zero-length string output 364
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