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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 guidesto Syba's;e®
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 must understand what these building
blocksdo and how they affect the results of Transact-SQL statements.

e Commands (this book) provides reference information about the
Transact-SQL commands, which you use to create statements.

*  Procedures providesreference information about system procedures,
catal og stored procedures, extended stored procedures, and dbcc
stored procedures. All procedures are created using Transact-SQL
statements.

« Tablesisreference 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 tables in the
dbccdb and dbccalt databases.

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

e Chapter 1, “Commands,” lists the Adaptive Server commandsin a
table that provides the name and a brief description. Each command
nameislisted in Table 1-1 on page 1.

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 Adaptive Server® Enterprise documentation set consists of the
following:

e Therelease bulletin for your platform — contains last-minute
information that was too late to be included in the books.
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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 15.0, the system changes added to support
those features, and changes that may affect your existing applications.

ASE Replicator User’s Guide — describes how to use the Adaptive Server
Replicator feature of Adaptive Server to implement basic replication from
aprimary 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.

The Configuration Guide for your platform — provides instructions for
performing specific configuration tasks for Adaptive Server.

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 datatypes, functions, and stored procedures in the Adaptive
Server database.

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 a graphical user interface (GUI).

Messaging Service User’s Guide — describes how to useReal Time
Messaging Services to integrate TIBCO Java Message Service and IBM
WebSphere MQ messaging services with all Adaptive Server database
applications.
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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.

e 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 (regular size
when viewed in PDF format).

« 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, catalog stored
procedures, system extended stored procedures, and dbcc stored
procedures.

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

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

Reference Manual: Commands iX



Other sources of
information

System Tables Diagram — illustrates system tables and their entity
relationshipsin aposter format. Full-size availableonly in print version; a
compact version is available in PDF format.

Transact-SQL User’s Guide — documents Transact-SQL , the Sybase
enhanced version of the relational database language. This manual serves
as atextbook 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 Failover to configure an Adaptive Server as
acompanion server in a high availability system.

Unified Agent and Agent Management Console — Describes the Unified
Agent, which provides runtime services to manage, monitor and control
distributed Sybase resources.

Utility Guide — documents the Adaptive Server utility programs, such as
isql 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 SyBooks CD, and the Sybase Product
Manuals Web site to learn more about your product:

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

Adaptive Server Enterprise
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The SyBooks CD contains product manuals and is included with your
software. The Eclipse-based SyBooks browser allows you to access the
manuals in an easy-to-use, HTML-based format.

Some documentation may be provided in PDF format, which you can
access through the PDF directory on the SyBooks CD. To read or print the
PDF files, you need Adobe Acrobat Reader.

Refer to the SyBooks Installation Guide on the Getting Started CD, or the
README.txt file on the SyBooks CD for instructions on installing and
starting SyBooks.

The Sybase Product Manual s Web siteisan online version of the SyBooks
CD that you can access using a standard Web browser. In addition to
product manuals, you will find links to EBFs/Maintenance, Technical
Documents, Case Management, Solved Cases, newsgroups, and the
Sybase Developer Network.

To access the Sybase Product Manuals Web site, go to Product Manuals at
http://lwww.sybase.com/support/manuals/.

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

on the Web

[JFinding the latest information on product certifications

1

4

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

Click Certification Report.

Inthe Certification Report filter select a product, platform, and timeframe
and then click Go.

Click a Certification Report title to display the report.

[JFinding the latest information on component certifications

1

Reference Manual: Commands

Point your Web browser to Availability and Certification Reports at
http://certification.sybase.com/.

Either select the product family and product under Search by Base
Product; or select the platform and product under Search by Platform.

Select Search to display the availability and certification report for the
selection.

Xi



Sybase EBFs and

software

maintenance

Conventions

Xii

[ICreating a personalized view of the Sybase Web site (including support

pages)
Set up aMySybase profile. MySybase isafree service that allowsyou to 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.

[IFinding the latest information on EBFs and software maintenance

1 Point your Web browser to the Sybase Support Page at
http://lwww.sybase.com/support.

2  Select EBFs/Maintenance. If prompted, enter your MySybase user name
and password.

3  Select aproduct.

4  Specify atime frame and click Go. A list of EBF/Maintenance releasesis
displayed.

Padlock iconsindicate that you do not have download authorization for
certain EBF/Maintenance releases because you are not registered as a
Technical Support Contact. If you have not registered, but have valid
information provided by your Sybase representative or through your
support contract, click Edit Roles to add the “ Technical Support Contact”
role to your MySybase profile.

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

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 aline. 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 :

Adaptive Server Enterprise
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Table 1: Font and syntax conventions for this manual

Element

Example

Command names,procedure names, utility names,
adatabase names, datatypes, nd other keywords
display in sans serif font.

select
sp_configure
master database

Book names, file names, variables, and path namesare
initalics.

System Administration Guide
sql.ini file

column_name
$SYBASE/ASE directory

Variables—or words that stand for valuesthat you fill
in—when they are part of aquery or statement, arein
italicsin Courier font.

select column_name
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 syntax is
written in BNF notation. Do not type this symbal.
Indicates “is defined as”.

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

{cash, check, credit}

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

[cash | check | credit]

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

cash, check, credit

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

cash | check | credit

An éllipsis(...) means you can repeat the last unit as
many times asyou like.

buy thing = price [cash | check | credit]

[, thing = price [cash | check | creditl]...
You must buy at |east onething and giveitsprice. You may
choose amethod of payment: one of theitems enclosed in
square brackets. You may aso 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 asfollows:

sp_dropdevice [device_name]

For a command with more options:

select column_name
from table_name
where search_conditions

Reference Manual: Commands
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In syntax statements, keywords (commands) are in normal font and
identifiersare in 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 name city state
New Age Books Boston MA
Binnet & Hardley Washington DC
Algodata Infosystems Berkeley CA

(3 rows affected)

Accessibility
features

Xiv

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

This document is available in an HTML version that is specialized for
accessibility. You can navigate the HTML with an adaptive technol ogy such as
ascreen reader, or view it with a screen enlarger.

Adaptive Server HTML documentation has been tested for compliance with
U.S. government Section 508 Accessibility requirements. Documents that
comply with Section 508 generally al so meet non-U.S. accessibility guidelines,
such as the World Wide Web Consortium (W3C) guidelines for Web sites.

Note You might need to configure your accessibility tool for optimal use.
Some screen readers pronounce text based on its case; for example, they
pronounce ALL UPPERCASE TEXT asinitials, and MixedCase Text as
words. You might find it helpful to configure your tool to announce syntax
conventions. Consult the documentation for your tool.

For information about how Sybase supports accessibility, see Sybase
Accessibility at http://www.sybase.com/accessibility. The Sybase Accessibility
site includes links to information on Section 508 and W3C standards.
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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 manualsor online help, please have the
designated person contact Sybase Technical Support or the Sybase subsidiary

in your area.

If you need help

Reference Manual: Commands
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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 on page
6

Increases the amount of space allocated to a database.

alter role on page 12

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

alter table on page 17

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

begin...end on page 48

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 on
page 49

Marks the starting point of a user-defined transaction.

break on page 50

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

checkpoint on page 51

Writesall dirty pages (pagesthat have been updated since they werelast written) to the
database device.

close on page 53

Deactivates a cursor.

commit on page 54

Marks the ending point of a user-defined transaction.

compute clause on page
56

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

connect to...disconnect
on page 65

Specifies the server to which a passthrough connection is required.

continue on page 68

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

create database on
page 69

Creates a new database.
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Command

Description

create default on page
77

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

create existing table on
page 80

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)
on page 86

Creates a user-defined function by adding a SQL wrapper to a Java static
method.

create index on page 89

Creates an index on one or more columns in atable. Creates a function-based index.

create plan on page 106

Creates an abstract query plan.

create procedure on
page 108

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

create procedure
(SQLJ) on page 120

Creates a SQLJ stored procedure by adding a SQL wrapper to a Java static method.

create proxy_table on
page 124

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 on page 128

Creates a user-defined role.

create rule on page 131

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

create schema on page
135

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

create table on page 137

Creates new tables and optional integrity constraints.Creates a table containing
computed columns and function-based indexes.

create trigger on page
174

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

create view on page 185

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

dbcc on page 194

Checksthe logical and physical consistency of adatabase. Use dbcc regularly asa
periodic check or if you suspect any damage.

deallocate cursor on
page 212

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

declare on page 213

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

declare cursor on page
215

Defines acursor.

delete on page 222

Removes rows from atable.

delete statistics on page
230

Removes statistics from the sysstatistics system table.

disk init on page 232

Makes a physical device or file usable by Adaptive Server.

disk mirror on page 237

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

disk refit on page 240

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.
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Command

Description

disk reinit on page 241

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

disk remirror on page
245

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

disk resize on page 247

Dynamically increases the size of database devices.

disk unmirror on page
249

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

drop database on page
252

Removes one or more databases from an Adaptive Server.

drop default on page 254 | Removes a user-defined default.
drop function (SQLJ) on | Removes a SQLJ function.
page 255

drop index on page 256

Removes an index from atable in the current database.

drop procedure on page
258

Removes user-defined stored procedures.

drop role on page 260

Removes a user-defined role.

drop rule on page 262

Removes a user-defined rule.

drop table on page 263

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

drop trigger on page 266

Removes atrigger.

drop view on page 267

Removes one or more views from the current database.

dump database on page
268

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

dump transaction on
page 285

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

execute on page 300

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

fetch on page 307

Returns arow or a set of rows from a cursor result set. In scrollable cursors, fetch
orientation keywords specify the position of the row to fetch.

goto label on page 313

Branches to a user-defined label.

grant on page 314

Assigns permissions to users or to user-defined roles.

group by and having
clauses on page 342

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

if...else on page 355

Imposes conditions on the execution of a SQL statement.

insert on page 358

Adds new rows to atable or view.

kill on page 368

Killsaprocess.

load database on page
371

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

Description

load transaction on
page 382

Loads a backup copy of the transaction log.

lock table on page 393

Explicitly locks atable within a transaction.

mount on page 395

Attaches the database to the destination or secondary Adaptive Server.

online database on
page 398

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

open on page 400

Opens acursor for processing.

order by clause on page
401

Returns query results in the specified columnsin sorted order.

prepare transaction on
page 407

Used by DB-Library™ in atwo-phase commit application to see if aserver isprepared
to commit atransaction.

print on page 408

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

guiesce database on
page 411

Suspends and resumes updates to a specified list of databases.

raiserror on page 415

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 on page 420

Reads text, unitext, and image values, starting from a specified offset and reading a
specified number of bytes or characters.

reconfigure on page 425

Currently has no effect; included to allow existing scripts to run without modification.
In earlier versions, you were required to executereconfigure after sp_configure, to
implement new configuration parameter settings.

remove java on page
426

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

reorg on page 428

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

return on page 431

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

revoke on page 434

Revokes permissions or roles from users or roles.

rollback on page 449

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

rollback trigger on page
451

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

save transaction on
page 452

Sets a savepoint within atransaction.

select on page 454

Retrieves rows from database objects.

set on page 481

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

setuser on page 518

Allows a Database Owner to impersonate another user.
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Command

Description

shutdown on page 520

Shuts down Adaptive Server or a Backup Server™. This command can be issued only
by a System Administrator.

truncate table on page
523

Removes all rowsfrom atable.

union operator on page
525

Returns a single 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.

unmount on page 529

Shuts down the database and dropsit from the Adaptive Serve, and deactivates
and drops devices.

update on page 531

Changes data in existing rows, either by adding data or by modifying existing data;
updates all statisticsinformation for a given table; updates information about the
number of pagesin each partition for apartitioned table; updates information about the
distribution of key values in specified indexes.

update all statistics on
page 543

Updates all statistics information for agiven table.

update index statistics
on page 545

Updates the statistics for all columnsin an index.

update statistics on
page 548

Updates information about the distribution of key valuesin specified indexes,
for al columnsin an index, table, or partition.

use on page 555

Specifies the database with which you want to work.

waitfor on page 556

Specifies a specific time, atimeinterval, or an event for the execution of a statement
block, stored procedure, or transaction.

where clause on page
558

Sets the search conditions in aselect, insert, update, or delete statement.

while on page 565

Setsacondition for the repeated execution of astatement or statement block. Statements
execute repeatedly, as long as the specified condition is true.

writetext on page 567

Permits nonlogged, interactive updating of an existing text, unitext, or image column.
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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 asize and location for the database extension. If you have your log
and data on separate device fragments, usethis clause for the datadeviceand
the log on clause for the log device.

default
indicates that alter database can put the database extension on any default
database devices (as shown by the sp_helpdevice stored procedurein
Chapter 1, “ System Procedures,” in Reference Manual: Procedures). To
specify asize for the database extension without specifying the exact
location, use:

on default = size
To change a database device's status to default, use 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. The following
are example unit specifiers, using uppercase, lowecase, single and double
quotesinterchangeably: ‘k’ or “K” (kilobytes), “m” or ‘M’ (megabytes), “g"
or “G” (gigabytes), and ‘t" or ‘T’ (terabytes). Sybase recommends that you
awaysinclude a unit specifier. Quotes are optional if you do not include a
unit specifier. However, you must use quotesif you include aunit specifier.
If you do not provide a unit specifier, the value provided is presumed to be
in megabytes.

If you do not specify avalue, alter database extends a database 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 resynchronization of proxy tables within the proxy database.

Example 1 Adds 1MB to 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:
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Usage

alter database pubs2 on newdata = 3

Example 3 Adds10MB of spacefor dataon userdatal and 2MB for thelog on
logdev:

alter database production

on userdatal = "10M"
log on logdev = '2.5m'
Restrictions

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

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.

Because Adaptive Server alocates 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 sizeis rounded
down to the nearest multiple of the allocation unit.

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:

» 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.

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.

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
device resultsin an error message. Hereis an example of the correct
statement for modifying the master database on the master device:

alter database master on master = 1
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Each timeyou all ocate 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 do not run sp_dbremap, the space
you added does not become available to Adaptive Server until the next
time you restart the server.

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

Backing up master after allocating more space

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

If you use alter database and do not back up master, you may be able to
recover the changes with disk refit.

Placing the log on a separate device

To increase the amount of storage space allocated for the transaction log
when you have used the log on extension to create database, givethename
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 place your 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 to move thelog to itsown
devices.

Getting help on space usage

Reference Manual: Commands
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Standards
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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, al 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 is not extended; instead, the proxy tables, if any, are dropped
from the proxy database and re-created from the metadata obtained from
the path name specified during create database ... with default_location =
‘pathname’.

If this command is used with other options to extend the size of the
database, the proxy table synchronization is performed after the size
extensions are made.

The purpose of this alter database extension isto provide the Database
Administrator with an easy-to-use, single-step operation with which to
obtain an accurate and up-to-date proxy representation of all tablesat a
single remote site.

Resynchronization is supported for all external data sources, not just the
primary server in a HA-cluster environment. Also, a database need not
have been created with the for proxy_update clause. If a default 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.

ANSI SQL — Compliance level: Transact-SQL extension.
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Permissions alter database permission defaults to the Database Owner. System
Administrators can also alter databases.
Auditing Values in event and extrainfo columns of sysaudits are:
Command or access
Event Audit option audited Information in extrainfo
2 alter alter database ¢ Roles— Current active roles

Keywords or options — alter size
Previous value — NULL
Current value— NULL

Other information — NULL

Proxy information—Original login name, if aset
proxy isin effect

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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alter role

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 is also used to lock and unlock roles.

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. Use role_name to specify the password expiration interval, the
minimum password length, and the maximum number of failed logins.

passwd
adds or drops 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_value to -1.

Example 1 Definesintern_role and specialist_role as mutually exclusive at the
membership level:

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"
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Example 4 Drops a password from an existing role:

alter role doctor role drop passwd

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

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

The all 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.
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e Mutualy exclusive membership is a stronger restriction than mutually
exclusive activation. If you define two roles as mutually exclusive at
membership, they areimplicitly mutually exclusive at activation.

e 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.

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

e Iftworoles 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.

e |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 Passwordsthat existed before Adaptive Server version 12.x and that
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.
Auditing Values in event and extrainfo columns of sysaudits are:

Reference Manual: Commands 15



alter role

Event

Command or access

Audit option audited

Information in extrainfo

85

See also

16

roles

create role, drop role,
alter role, grant role, or
revoke role

Roles — Current active roles

Keywords or options—NULL

Previous value— NULL

Current value— NULL

Other information — NULL

Proxy information — Original login name, if set

proxy in effect

Documents 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_maodifylogin
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alter table

Description e Addsnew columnsto atable; drops or modifies existing columns; adds,
changes, or drops constraints; changes properties of an existing table;
enables or disables triggers on atable.

e Supports adding, dropping, and modifying computed columns and to
enable the materialized property, nullability, or definition of an existing
computed column to be changed.

«  Partitions and repartitions a table with specified partition strategy, or add
partitions to a table with existing partitions. Syntax for altering table
partitionsis listed separately. See “alter table syntax for partitions’ on

page 18.

Syntax 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.]lowner.]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]...
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| replace column_name
default { constant_expression | user | null}
| { enable | disable } trigger

| lock {allpages | datarows | datapages } }

| with exp_row_size=num_bytes

| partition number_of_partitions

| unpartition

| partition_clause

| add_partition_clause

alter table syntax for partitions

partition_clause::=
partition by range ( column_name][, column_name ]...)
([ partition_name ] values <= ( { constant | MAX }
[, { constant | MAX }]...) [ on segment_name ]
[, [ partition_name ] values <= ( { constant | MAX}
[, { constant | MAX }] ...) [on segment_name ] ]...)

| partition by hash (column_name[, column_name]...)
{ (' partition_name [ on segment_name ]
[, partition_name [ on segment_name ]]...)
| number_of_partitions
[ on (segment_name[, segment_name]...)]}

| partition by list (column_name)
([ partition_name ] values ( constant[, constant] ...)
[ on segment_name ]
[, [ partition_name ] values ( constant[, constant] ...)
[ on segment_name]] ...)

| partition by roundrobin
{ ( partition_name [ on segment_name ]
[, partition_name [ on segment_name]]...)
| number_of_partitions
[ on ( segment_name [, segment_name]...) ]}

add_partition_clause::=
add partition
{ ([ partition_name ] values <= ({ constant | MAX }

[, { constant | MAX }1]...)

[ on segment_name ]

[, [ partition_name ] values <= ( { constant | MAX }
[, { constant | MAX }]...)
[ on segment_name]]...)

| ([ partition_name ] values ( constant[, constant] ...)
[ on segment_name ]
[, [ partition_name ] values ( constant[, constant] ...)
[ on segment_name]]...)}
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alter table syntax for computed columns
alter table
add column_name {compute | as}
computed_column_expression...
[materialized | not materialized]
drop column_name
modify column_name {null | not null |
{materialized | not materialized} [null | not null] |
{compute | as} computed_column_expression
[materialized | not materialized]
[ null' | not null T}

Parameters table_name
isthe name of the table to change. Specify the database name if the tableis
in 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 is the 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
isany system datatype except bit or any user-defined datatype except those
based on bit.

If Javais enabled in the database, datatype can be the name of a Java class
installed in the database, either a system class or a user-defined class. See
Java in Adaptive Server Enterprise for more information.
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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 inserts this value. The default can be a constant_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, wheretabname isthefirst 10 charactersof thetable
name, colname isthefirst 5 characters of the column name, and objid isthe
object D number for the default. Setting the default to null drops the defaullt.

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

constant_expression

is aconstant expression to use as a default value for a column. It cannot
includeglobal 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.

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
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 the Adaptive Server behavior during datainsertion 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 all existing rows of the newly added column, and appliesto futureinserts
aswell.
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identity
indicates that the column hasthe IDENTITY property. Each tablein a
database can have one IDENTITY column with a datatype of:

e Exact numeric and scale of 0, or

* Any of theinteger datatypes, including signed or unsigned bigint, int,
smallint, Or tinyint.

IDENTITY columns are not updatable and do not allow nulls.

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

off row | in row
specifieswhether the Java-SQL columnisstored separately fromtherow, or
in storage allocated directly in the row.

Thestoragefor anin row column cannot exceed 16K bytes, depending on the
page size 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.

constraint_name
isthe name of the constraint. It must conform to the rulesfor identifiers and
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 is the first 10 characters of the
table name, colname isthefirst 5 characters of the column name, and objectid
isthe object ID number for the constraint. If you do not specify the namefor
aunique or primary key constraint, Adaptive Server generatesanameinthe
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.
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primary key
constrainsthe valuesin theindicated column or columns so that no two rows
can have the same value and o 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 aunique or primary key constraint isa
clustered or nonclustered index. clustered is the default (unless a clustered
index already exists for the table) for primary key constraints; nonclustered
isthe 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 a new
index on existing data. “pct” stands for percentage. Thefillfactor percentage
isrelevant only when theindex is created. As data changes, pages are not
maintained at any particular level of fullness.

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.

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-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—tablesto which no datawill 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 a reasonable 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.
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max_rows_per_page = num_rows

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 theindex. When specifying max_rows_per_page
for data pages, use a value 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.

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 O leaves a comfortable amount of space within the
index B-tree in both clustered and nonclustered indexes.

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

Low max_rows_per_page values cause Adaptive Server to create new
indexeswith pages that 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 = num_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.
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on segment_name
specifies the segment on which the index exists or is to be placed. 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
availablein 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.

When using on segment_name for partitions, it specifies the segment on
which to place the partition.

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 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 columns 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.
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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.

check
specifies asearch_condition constraint that Adaptive Server enforces for all
therowsin thetable. If Component Integration Servicesis enabled, you
cannot use check for remote servers.

search_condition
is a Boolean expression that defines the check constraint on the column
values. These constraints can include:

e Alist of constant expressions introduced with in

e A setof 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.

26 Adaptive Server Enterprise



CHAPTER 1 Commands

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.

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. You can only apply this parameter:

e To datarows and datapages locking schemes.
e Totableswith variable-length rows.

*  When alter table performs adata copy, such as with alter table add or
modify. You cannot use with exp_row_size=num_bytes with alter table
lock change operations.

Valid values are 0, 1, and any value between the minimum and maximum
row length for the table. The default valueis 0, which means a server-wide
setting is applied.

partition number_of_partitions
adds (number_of_partitions —1) empty partitions to an unpartitioned table
(round-robin partitioned table with a single partition). Thus, the total
number of partitions for the table becomes number_of_partitions. Even if
Component Integration Services (CIS) is enabled, you cannot use partition
for remote servers.

unpartition
changesaround-robin partitioned table without indexes, to an unpartitioned
table. Even if CISisenabled, you cannot use unpartition for remote servers.

partition by range
specifies records are to be partitioned according values in the partitioning
column or columns. Each partitioning column value is compared with sets
of user-supplied upper and lower bounds to determine partition assignment.

column_name
when used in the partition_clause, specifies a partition key column.

Reference Manual: Commands 27



alter table

28

partition_name
specifies the name of a new partition on which table records are to stored.
Partition names must be unique within the set of partitions on atable or
index. Partition names can be delimited identifiers if set quoted_identifier is
on. Otherwise, they must be valid identifiers.

If partition_name is omitted, Adaptive Server creates anamein the form
table_name_partition_id. Adaptive Server truncates partition names that
exceed the allowed maximum length.

values <= constant | MAX
specifies the inclusive upper bound of values for a named partition.
Specifying a constant value for the highest partition bound imposes an
implicit integrity constraint on the table. The keyword MAX specifies the
maximum value in a given datatype.

on segment_name
when used in the partition_clause, specifies the segment on which the
partition is to be placed. When using on segment_name, the logical 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.

partition by hash
specifies records are to be partitioned by a system-supplied hash function.
The function computes the hash value of the partition keys that specify the
partition to which records are assigned.

partition by list
specifiesrecordsareto be partitioned according to literal values specifiedin
the named column. The partition key containsonly one column. You can list
up to 250 constants as the partition values for each list partition.

partition by round-robin
specifiesrecords are to be partitioned in a sequential manner. A round-robin
partitioned table has no partitioning key. Neither the user nor the optimizer
knows in which partition a particular record resides.

add partition
applies only to range- or list-partitioned tables:

e For range-partitioned tables — adds one or more partitions to the upper
end of arange partitioned table.

e For list-partitioned tables — adds one or more partitions with a new set
of values.
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compute | as
adds or drops a new computed column. Follow the same rules defined for
the existing create table command and the alter table add rules.

computed_column_expression
isany valid T-SQL expression that does not contain columns from other
tables, local variables, aggregate functions, or subqueries. It can beoneor a
combination of column name, constant, function, global variable, or case
expression, connected by one or more operators. You cannot cross-reference
between computed columns except when virtual computed columns
reference materialize computed columns.

materialized | not materialized
reserved keywords in the modify clause that specify whether the computed
column is materialized, or physically stored in the table. By default, a
computed column is not materialized (that is, not physically stored in the
table). You can aso use this piece of syntax to change the definitions of
existing virtual computed columns; that is, to materialize them.

Examples Example 1 Adds acolumn to atable. For each existing row in the table,
Adaptive Server assignsa NULL column value:

alter table publishers
add manager name varchar(40) null

Example 2 Addsan IDENTITY column to atable. For each existing row in
the table, Adaptive Server assigns a unique, sequential column value. The
IDENTITY column could be type numeric or integer, 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 Addsaprimary key constraint to the authors table. If thereisan
existing primary key or unique constraint on the table, you must drop the
existing constraint first (see next example):

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

Example 4 Drops the au_identification constraint:

alter table titles
drop constraint au identification

Example 5 Createsan index on authors; theindex has areservepagegap value
of 16, leaving 1 empty page in the index for each 15 all ocated pages:
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alter table authors

add constraint au identification
primary key (au_id, au lname, au_fname)
with reservepagegap = 16

Example 6 Removesthe default constraint on the phone column in the authors
table. If thecolumn allows NULL values, NULL isinserted if no column value
isspecified. 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 Changes an unpartitioned table to a range-partitioned table with
three partitions, each of which is on a different segment:

alter table titles partition by range (total sales)
(smallsales values <= (500) on segl,
mediumsales values <= (5000) on seg2,
bigsales values <= (25000) on seg3)

Example 8 Adds another range partition to the titles table:

alter table titles add partition
(vbigsales values <= (40000) on seg4)

Example 9 Changesthelocking schemefor thetitles table to datarows|ocking:
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 Drops the advance, notes, and contract columns from the titles
table:

alter table titles
drop advance, notes, contract

Example 12 Modifies the city column of the authors table to be avarchar(30)
with adefault of NULL:

alter table authors
modify city wvarchar (30) null

Example 13 Modifiesthe stor_name column of the stores table to be NOT
NULL. Its datatype, varchar(40), remains unchanged:
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Usage

alter table stores
modify stor name not null

Example 14 Modifies the type column of thetitles table and changes the
locking scheme of thetitles 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 specifiesthe exp_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

Example 17 Add avirtual computed column:

alter table authors
add fullname compute au fname + ' ' + au lname

Example 18 Changesavirtual computed column to a materialized computed
column:

alter table authors modify fullname materialized

« |f stored procedures using select * reference a table that has been altered,
no new columns appear in theresult 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 the insert...select
statement of insert into table1 select * from table2 in the procedure when the
tables have been atered and new columns have been added to the tables.

Reference Manual: Commands 31



alter table

32

»  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.

» If you specify clustered and use the on segment_name option, the entire
table migrates to the segment you specify, since the leaf level of theindex
contains the actual data pages.

e When using on segment_name for partitions, the logical 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 availablein your database.

Restrictions

Warning! Do not alter the system tables.

*  You cannot add a column of datatype bit to an existing table if you specify
adefault value. This default value must be O or 1.

¢ The maximum number of columnsin atableis:

» 1024 for fixed-length columnsin both all-pages-locked (APL) and
data-only-locked (DOL) tables

» 254 for variable-length columnsin an APL table
» 1024 for variable-length columnsin aDOL table

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

*  The maximum length for in-row Java columnsis determined by the
maximum si ze 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 a DOL table with more than 254 variable-length
columnsto an APL table, alter table failsbecause an APL tableisrestricted
to having no more than 254 variable-length columns.

*  Columnswith fixed-length data (for example char, binary, and so on) have
the maximum sizes shown in Table 1-2:
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Table 1-2: Maximum row and column length—APL and DOL tables

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.*

* Thissizeincludes six bytes for the row overhead and two bytes for the row length field

e The maximum number of bytes of variable-length data per row depends
onthelocking schemefor thetable. Thefollowing describesthe maximum
size columns for an APL table:

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

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

* Youcannot use alter table to add a declarative or check constraint and then
insert datainto thetablein the same batch or procedure. Either separatethe
alter and insert statements into two different batches or procedures, or use
execute to perform the actions separately.

e You cannot usethefollowing variablein alter table statementsthat include
defaults:
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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 a table and its columns, use sp_help.
To rename a table, execute sp_rename (do not rename the system tables).

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

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 eliminates the sorting step
during query processing. For moreinformation, see Chapter 13, “Indexing
for Performance” in the Performance and Tuning Guide: Basics.

Using cross-database referential integrity constraints

When you create a cross-database constraint, Adaptive Server stores the
following information in the sysreferences 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

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

Because the referencing table depends on information from the referenced
table, Adaptive Server does not alow you to:

» Drop the referenced 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.
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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 could cause database
corruption.

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 to load it with a different name or
move it to another Adaptive Server, use alter table to drop all externa
referential integrity constraints.

Changing defaults

You can create column defaults in 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.

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.

Setting space management properties for indexes
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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 thetable if the constraint creates a
clustered index on an allpages-locked table.

Use sp_chgattribute to change max_rows_per_page Or reservepagegap for
atableor anindex, to changetheexp_row_size valuefor atable, or to store
fillfactor val ues.

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 atable from allpages locking to
data-only locking or vice versa. See “ Changing locking schemes’ on
page 44 for more information.

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

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

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

» fillfactor leaves 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 use is to improve concurrency in allpages-locked
tables.

e reservepagegap specifies the ratio of empty pagesto full pagesto
apply for commands that perform extent allocation. It appliesto all
locking schemes.

You can store space management properties for tables and indexes so that
they are applied during alter table and reorg rebuild commands.

The following 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

The following 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 a maximum 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 hasmax_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
toits 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 set to 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:

e Maximum row size
e 2002/max_rows_per_page value

Using reservepagegap

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

*  Thereservepagegap valuefor atableisstored insysindexes, andisapplied
when the locking scheme for atable is changed from allpages locking to
data-only locking or vice versa. To change the stored value, use
sp_chgattribute before running alter table.

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

* You can partition an unpartitioned table or repartition an already
partitioned table using the partition by clause. The task requires data copy;
all datarows are redistributed according to the specified partition criteria.
The task may berunin parallel if the Adaptive Server is configured for
parallel processing. You must set the select into/bulkcopy/plisort option to
true. If the table has indexes, you must drop the indexes before you can:

»  Change an unpartitioned table into a semantic-partitioned table.
»  Change the partitioning type.

»  Change the partitioning key — You need not drop indexes to change
other attributes of the partitions, such as number of partitions,
partition bounds, or partition location; the indexes are built
automatically. See create table on page 137 for more information on
partition key and bound restrictions.

*  You can use the add partition clause to add empty partitionsto list- or
range-partitioned tables, but not to hash or round-robin partitioned tables.

For range-partitioned tables, you can add new partitions only to the high
end of the partition conditions. If the last existing partition has the
maximum boundary (values <= (MAX)), you cannot add new partitions.

*  The partition number_of_partition and unpartition clause are provided for
compatibility with versions of Adaptive Server earlier than 15.0. These
commands do not require data movement. You can use partition
number_of_partition clause only on unpartitioned tables to add
(number_of_partition-1) empty round-robin partitions; existing datais
placed on the first partition, with subsequent data distributed among all
partitions. If the table hasaglobal clustered index, Adaptive Server places
subsequent data rows in the first partition. To redistribute the data, drop
and re-create the index.

You can use the unpartition clause only on round-robin-partitioned tables
without indexes.

* You cannot partition system tables.
» You cannot partition remote proxy tables.

* You cannot issue the partition-related alter table commands within a
user-defined transactions.

*  You cannot change atable’s partitioning properties using the partition by
clause if there are active open cursors on the table.
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After using the partition by clause, you must perform afull database dump
before you can use dump transaction.

You cannot drop a column that is part of a partitioning key.

Alter key columns with care. In some cases, modifying the datatype of a
key column might redistribute data among partitions. See the
Transact-SQL User's Guide for details.

Changing a tabl€e's partitioning properties increments the schema count,
which causes existing stored procedures that accessthistableto recompile
the next time they are executed.

Using computed columns
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When you add anew computed column without specifying nullability and
the materialization property, the default option is nullable and not
materialized.

When you add a new materialized computed column, the
computed_column_expression is evaluated for each existing row in the
table, and the result is stored in the table.

You cannot add new computed columns and add or modify their base
columns at the same time.

You can modify the entire definition of an existing computed column. This
isaquick way to drop the computed column and add a new one with the
same name. Such a column behaves like a new computed column: its
defaults are not materialized and nullable, if you do not specify these
options.

You can modify the materialization property of an existing computed
column without changing its other properties, such as the expression that
definesit or its nullability.

When you modify anot-null, materialized computed columninto avirtual
column, you must specify “null” in the modify clause.

When you modify a computed column that is not materialized, to
materialize it, the computed_column_expression is evaluated for each
existing row in the table, and the result is stored in the table.

If you modify existing columnsthat are index keys, the index is rebuilt.

You cannot modify amaterialized computed column into avirtual column
if it has been used as an index key; you must first drop the index.

You cannot modify aregular column to become a computed column, or a
computed column to become aregular column.
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You cannot modify or drop the base column referenced by a computed
column.

You cannot drop a computed column if it is used as an index key.

Adding IDENTITY columns

When adding a numeric or integer IDENTITY column to atable, make
sure the column precision is large enough to accommodate the number of
existing rows. If the number of rows exceeds 10 P"*¢'S9N . 1, Adaptive
Server prints an 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

add, drop, or modify, and lock sub-clauses are useful in changing 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.

To ensure that triggers fire properly, you must drop and re-create dl
triggers on an altered table after you perform an add, drop, modify, or lock
operation.

Adaptive Server issues an error message if you add anot null column with
alter table.
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You cannot drop al the columnsin atable. Also, you cannot drop the last
remaining column from atable (for example, if you drop four columns
from afive-column table, you cannot then drop the remaining column). To
remove atable from the database, use drop table.

Data copy isrequired:

e Todropacolumn

* ToaddaNOT NULL column

*  For most alter table ... modify commands

Use set noexec on and showplan on options to determine if a data copy is
required for a particular alter table command.

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.

If 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.

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

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

You can use alter table to change the schemaof remote proxy tablescreated
and maintained by Component Integration Services (CIS). For
information about CIS, see the Component Integration Services User’s
Guide.

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

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

If you add a not null column, you must also specify a default clause. This
rule has one exception: if you add auser-defined type column, and the type
has a default bound to it, you need not specify a default clause.

You can always add, drop, or modify acolumn in all-pages|ocked tables.
However, there are restrictions for adding, dropping, or modifying a
column in adata-only locked table, which are described in the following
table:
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Type of
index

All pages locked,
partitioned table

All pages locked,
unpartitioned table

Data-only locked,
partitioned table

Data-only locked,
unpartitioned table

Clustered

Yes

Yes

No

Yes

Nonclustered

Yes

Yes

Yes

Yes
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If you need to add, drop, or modify a column in a data-only-locked table
partitioned with a clustered index, you can:

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 aways 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,
execute alter table, 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 thetable is not empty, you can modify the
datatype to any datatype that is explicitly convertible to the original
datatype.

You can:
e Addanew IDENTITY column.
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e Dropanexisting IDENTITY column.
e Modify the size of an existing IDENTITY.
See the Transact-SQL User’s Guide for more information.

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 bcep.
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 modify a column from text datatype only to the following
datatypes:

* [n]char

* [n]varchar
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*  unichar

*  univarchar
* nchar

* nvarchar

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

Modifying tables with unitext columns

The following restrictions apply when you use alter table to modify unitext
columns;

You can add a hew unitext column that accepts NULL values.

You can modify a column from unitext only to the following datatypes:
* [n]char

* [n]varchar

*  unichar

*  univarchar

*  binary

*  varbinary

You cannot modify a column to the unitext datatype.

You cannot add a unitext column and drop an existing unitext column in
the same statement.

Changing locking schemes

44

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

»  From allpages to datapages or vice versa
e From allpages to datarows or vice versa

e From datapages to datarows or vice versa
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« Before you change from allpages locking 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 inthe databaseif any
of the tables 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 aleaf level above the
data pages. If you are altering a table with a clustered index from
allpages-locking to data-only-locking, the resulting clustered index
reguires more space. The additional space required depends on the size of
the index keys.

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.

*  When you change the locking scheme for atable, the alter table...lock
command acquires an exclusive lock on the table until the command
completes.

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

*  Query plansin the procedure cache that access the table are
recompiled the next time they are run.

e Active multistatement 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 thelocking schemefor 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 alock
between the time it reads the table information and the time it starts
sending rows, leaving a small window of time for an alter table...lock
command to start.

Adding Java-SQL columns

» 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.

*  Whenyouadd aJava-SQL columnto atable, the Java-SQL column cannot
be specified:

» Asaforeign key

* Inareferences clause

e Ashaving the UNIQUE property
e Astheprimary key

» Ifinrowisspecified, thevalue stored cannot exceed 16K bytes, depending
on the page size of the data server.

» If off row is specified, then the column cannot be:
» Referenced in acheck constraint
» Referenced in aselect that specifies distinct

»  Specified in acomparison operator, in a predicate, or in agroup by
clause

Standards ANSI SQL — Compliance level: Transact-SQL extension.
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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.
Auditing Values in event and extrainfo columns of sysaudits are:
Command or access
Event Audit option audited Information in extrainfo
3 alter alter table ¢ Roles— Current activeroles
« Keywords or options—add column, drop column,
modify column, add constraint, or drop constraint
¢ Previousvalue— NULL
¢ Current value— NULL
¢ Other information — NULL
¢ Proxyinformation—CQOriginal login name, if aset
proxy isin effect
See also Commands create index, create table, dbcc, drop database, dump transaction,

insert, setuser

System procedures sp_chgattribute, sp_help, sp_helpatrtition, sp_rename

Reference Manual: Commands
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begin...end

Description

Syntax

Parameters

Examples

Usage
Standards
Permissions

See also
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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

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

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. Use transaction 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 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 atransaction; you cannot roll back
atransaction after it is committed.

ANSI SQL — Compliance level: Transact-SQL extension.

begin transaction permission defaultsto all users. No permissionisrequired to
useit.

Commands commit, rollback, save transaction
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break
Description Causes an exit from awhile loop. break is often activated by an if test.
Syntax while logical_expression
statement
break
statement
continue
Parameters 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 thelogical expression
contains a select statement, enclose the select statement in parentheses.
Examples 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
Usage *  break causes an exit from awhile |oop. Statements that appear after the
keyword end, which marks the end of the loop, are then executed.

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

Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions break permission defaultsto all users. No permission isrequired to useit.
See also Commands continue, while
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checkpoint

Description

Syntax

Examples

Usage
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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
Use checkpoint only as a precautionary measure in special circumstances.

sp_dboption automatically defaults to using checkpoint when you change a
database option.

You can specify the database or databases to run checkpoint.

To run checkpoint all against all databases, including system and temp
databases, you must have the sa_role or oper_role.

If you do not have the sa_role or oper_role, the checkpoint all runs only
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.

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.

The automatic 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 sp_configure.

You can configure Adaptive Server with multiple checkpoint processes.
This allows Adaptive Server with multiple engines to checkpoint tasks
more frequently, thereby shortening the automatic recovery process.

If the housekeeper task can flush all active buffer poolsin al 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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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

commit transaction
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Usage « Defineatransaction by enclosing SQL statements and 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 al 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 as an integer
count_big Number of valuesin the column as a bigint

column_name
is the name of a column. It must be enclosed in parentheses. You can only
use humeric columns with sum and avg. You can only use integer, numeric,
decimal columns with and sum and avg.

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
sum
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19.
type price
trad cook 14
trad_ cook 20

sum

35

(5 rows affected)

Example 2 Calculates the sum of the prices and advances for each type of
cook book that costs more than $12, with one compute clause applying several
aggregate functions to the same set of grouping columns:

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, with one compute clause applying
several aggregate functions to the same set of grouping columns:

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

compute sum(price),
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max (advance)

by type
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type price
mod cook 19
sum
19
type price
trad cook 14.
trad cook 20.
sum
35.

(5 rows affected)

advance

8,000.00
7,000.00

8,000.00

select type, pub_id, price

from titles
where price > $10

and type = "psychology"
order by type, pub id, price

compute

type pub_id
psychology 0736
psychology 0736
type pub id
psychology 0877

(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:

sum(price) by type, pub id
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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, using

more than one compute clause to create more than one group:

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:
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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
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(5 rows affected)
Example 7 Calculates the sum of the price of cook books and the sum of the
price used in an expression:

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
Usage *  Thecompute clause alowsyou 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.

*  Youcan usecompute without by to generate grand total s, grand counts, and
so on. order by isoptional if you usethe 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 columnsin a compute clause.
* You cannot use a compute clause in a cursor declaration.

*  You can compute summary valuesfor both expressionsand columns. Any
expression or column that appearsin the compute clause must appear inthe
select list.
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Aliases for column names are not alowed as arguments to the row
aggregatein acompute clause, although you can usethemintheselect list,
the order by clause, and the by clause of compute.

In aselect statement with a compute clause, the order of columnsin the
select list overrides the order of the aggregates in the compute clause.
OpenClient, JDBC, and DBL ibrary programmers must be aware of thisin
order to put the aggregate resultsin theright place. See“ Row Aggregates’
for an example.

You cannot use select into in the same statement as a compute clause,
because statements that include compute do not generate normal tables.

If acompute clause includes a group by clause:

The compute clause cannot contain more than 255 aggregates.

The group 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
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The aggregate functions ordinarily produce a single value for al the
selected rowsin the table or for each group, and these summary values are
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 allows you to 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
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Clauses and grouping

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:

47.89 19,000.00

(7 rows affected)

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

Table 1-4: compute by clauses and detail rows

Output Examples

One compute clause, same function

One detail row 124,67

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;  Same results as having one
detail rowstogether inthe output ~ compute clause with different
functions

Morethan one compute clause, different

grouping columns

Onedetail row per compute clause; 5
detail rows in different places,
depending on the grouping
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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:

select * from groupdemo

lname amount

Smith 10.00
smith 5.00
SMITH 7.00
Levi 9.00
Lévi 20.00

compute by on Iname produces these results:

select lname, amount from groupdemo
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order by lname

compute sum(amount) by lname

lname amount

Levi 500
Compute Result:
"""""""""" 500

lname amount

e 20.00
Compute Result:

"""""""""" 20.00

lname amount

emitn 5.00
SMITH 7.00
Smith 10.00
Compute Result:

"""""""""" 22.00

lname amount

Levi 9.00
Lévi 20.00
Compute Result:

29.00

lname amount

smith 5.00
SMITH 7.00
Smith 10.00

Compute Result:

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

63



compute clause

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

Syntax

Parameters

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

Syntax one:

connect to server_name
disconnect
[from ASE
[all]
[connection_name]

This syntax is sent to Adaptive Server verbatim. Use this syntax with
Component Integration Services (CIS) to create a passthru to adifferent server.

Syntax two:

connect
[to ASE engine_name]
[database database_name]
[as connection_name]
[user user_id]
[identified by password]]]

This syntax opens anew JDBC-level connection to Adaptive Server, and does
not use CIS. You can specify the argumentsin any order. If you do not include
an arguments, Adaptive Server prompts you for connection parameters.

Syntax three:
connect using connect_string

This syntax opens anew JDBC-level connection to Adaptive Server. This
syntax does not use CIS.

server_name
isthe server to which a passthrough connection is required.

from ASE
disconnects from the current Adaptive Server.

all
disconnects from all Adaptive Servers.

connection_name
disconnects from the specified connection.

engine_name
connect to the specified engine.
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Examples

Usage
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database_name
connects to the specified database.

connection_name
connect to the configured connection.

user_id
connect to the user with thisID.

connection_string
connects using a predetermine connection string.

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

connect to SYBASE

Example 2 Disconnects the connected server:
disconnect

Example 3 Disconnects from all servers:
disconnect all

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

e server_name must be the name of a server 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:

« Aremotelogin dias described in sysattributes, if present
e Theuser’s name and password

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

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

»  After making a passthrough connection, Component I ntegration 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.
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Standards

Permissions

Auditing

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.

You can abbreviate the disconnect command to disc.

The disconnect command returns an error unless connect to has been
previously issued and the server is connected to aremote server.

ANSI SQL — Compliance level: Transact-SQL extension.

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

Values in event and extrainfo columns of sysaudits are:

Event

Audit option

Command oraccess
audited Information in extrainfo

90

See also
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security

connect to ¢ Roles— Current active roles
« Keywords or options— connect to
¢ Previousvalue— NULL
e Current value—NULL
¢ Other information — NULL

¢ Proxy information — Original login name, if set
proxy in effect

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

68

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 you are creating atemporary 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 devices, as shown in sysdevices.status. To specify asize for the
database without specifying alocation, use:

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

isthe amount of space to allocate to the database extension. You can use the
following unit specifiers, using uppercase, lowecase, single and double
quotesinterchangeably: ‘k’ or “K” (kilobytes), “m” or ‘M’ (megabytes), “g"
or “G” (gigabytes), and ‘t" or ‘T’ (terabytes). Sybase recommends that you
aways 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.
If you do not provide a unit specifier, the value provided is presumed to be
in megabytes.

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 you can use only for
loading a database dump. See “Using the for load option” on page 74 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.

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'

Example 4 Creates a database named pubs with 3MB of data on the datadev
device and a 0.5GB log on the logdev device:

create database pubs
on datadev='3m'
log on logdev='0.5g'

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

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 retrieves the
metadata for all of the remote tables from a remote database:

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!'

Example 9 Creates atable with one materialized computed column:

create table mytitles
(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,
pubdate datetime not null,

sum_sales compute price * total sales materialized)

¢ Use create database from the master database.

e You can specify the size as afloat datatype, however, the size is rounded

down to the nearest multiple of the allocation unit.

e Ifyoudonot explicitly state the size of the database, the sizeis determined

by the size of the model database. The minimum size that you can create a
database is four alocation units.
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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 allocation units.

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.

If you do not specify alocation and size for adatabase, the default location
isany default database devicesindicated 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, you must also
increase the default size.

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 you create a proxy database 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) is not 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 this 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
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e Eachtimeyou 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.

e The maximum number of named segments for 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.

Temporary databases

¢ You cannot use either with default_location or for proxy_update parameters
with the create temporary database command, and doing so generates an
error, such as the following two examples:

1> create temporary database tbl with default location
"remSERVER.mydb. . "

Msg 102, Level 15, State 7:
Server 'ebi SUS AS125x SUN32', Line 1:
Incorrect syntax near 'create temporary database'.

1> create temporary database tbl with default location
"remSERVER.mydb. ." for proxy update

Msg 102, Level 15, State 7:
Server 'ebi SUS AS125x SUN32', Line 1:
Incorrect syntax near 'create temporary database'.

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

e Inadditionto 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
e Adaptive Server creates anew database by copying the model database.
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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 recoverahility, 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.

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, you can recover the database
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.
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Gett

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

e alter database for load
e drop database
* Joad 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.

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

ing information about databases
To get areport on a database, execute 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
clauseisthe sameasthat provided by sp_defaultloc—adefault storage location
is established for new and existing table creation, but automatic import of
proxy table definitionsis not done during the processing of create database.
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If for proxy_update is specified with no default_location, an error is
reported.

When a proxy databaseis created (using the for proxy_update option),
Component Integration Servicesis 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 Thedatabase statusiis set to indicate that this database ‘Is A_Proxy’.
This status is contained in master.dbo.sysdatabases.status3.
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Standards

Permissions

Auditing

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 to maintain control over
database storage alocation.

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.

Values in event and extrainfo columns of sysaudits are:

Command or access

Event Audit option audited Information in extrainfo

9 create

See also
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create database * Roles— Current activeroles
« Keywords or options—NULL
e Previousvalue— NULL
e Current value—NULL
¢ Other information — NULL

¢ Proxy information — Original login name, if set
proxy in effect

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 can include global variables and built-in functions that
do not reference database objects. Enclose character and date constantsin
guotes and use a“ 0x” prefix for binary constants.

Examples Example 1 Creates a default called D1 that uses the @@spid global variable:
create default D1 as @@spid

Example 2 Defines adefault value. Now, 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 3 Creates a default value, todays_date, that inserts the current date
into the columns to which it is bound:

create default todays date as getdate()

Usage *  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.
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You cannot combine create default statements with other statementsin a
single batch.

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 message when it attempts to insert a
default value that is not 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 more information, see the set command.

Getting information about defaults

Default definitions are stored in syscomments.

After adefault isbound to acolumn, itsobject 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 No entry, default Entry is null, no Entry is null,
type default exists default default exists
NULL Null inserted Default valueinserted  Null inserted Null inserted
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Column null No entry, no No entry, default Entry is null, no Entry is null,
type default exists default default exists
NOT NULL Error, command fails Default valueinserted  Error, command fails  Error, command fails

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 cantransfer it to
other users.
Auditing Values in event and extrainfo columns of sysaudits are:
Command or access
Event Audit option audited Information in extrainfo
14 create create default ¢ Roles— Current active roles

« Keywords or options—NULL
¢ Previousvalue— NULL

e Other information — NULL
e Current value—NULL

¢ Proxy information — Original login name, if set
proxy in effect

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.

The preferred method of creating proxy tablesis the create proxy_table
command, which eliminates the need to define the column definitions.

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.
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at pathname

specifies the location of the remote object. pathname takes the form:

server _name.dbname.owner .object, where:

server_name (required) —is the 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.

owner (optional) —isthe name of the remote server user that ownsthe

remote object.

object (required) —is the name of the remote table, view, or procedure.

column delimiter
used to separate fiel dswithin each record when accesssing flat files, column

delimiters. The column delimiter can be up to 16 bytes long.

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 files results in a syntax
error.

Examples Example 1 Creates the proxy table authors:

create existing table authors

(

au_id id,
au_lname varchar (40)
au_fname varchar (20)
phone char(12),
address varchar (40)
city varchar (20)
state char (2)

zip char (5)
contract bit

)

NOT NULL,
NOT NULL,

NULL,
NULL,
NULL,
NULL,

at "nhserver.pubs2.dbo.authors"

Example 2 Createsthe proxy table syb_columns:
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create existing table syb columns

(

id int,
number smallint,
colid tinyint,
status tinyint,
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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

)

at "remotel.master.dbo.columns"

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
copy text

at "SERVER_A.dbl.joe.blurbs"

not null,
not null)

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 is
afile. 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.
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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 createrowsfor the sysindexes systemtable. This
defines indexes and keys in Adaptive Server terms and enables the
query optimizer to consider any indexes that might exist on thistable.

The on segment_name clause is processed locally and is not passed to a
remote server.

After successfully defining an existing table, issue update statistics for the
table. This allows the query optimizer to make intelligent choices
regarding index selection and join order.

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.

The location information provided by the at keyword is the same
information that isprovided by sp_addobjectdef. Theinformationis stored
in the sysattributes table.

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.

External files cannot be of datatypes text, image,or Java ADTS.

Datatype conversions

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.

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
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All server classes allow you to specify fewer columnsthan therearein the
table on the remote server.
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All server classes match the columns by name.

All server classes alow 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
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When the proxy table is 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.

No indexes are created for procedures.

Component Integration Servicestreatsthe 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:

* 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 columns are referred
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 tl1
where pl = 10 and p2 = 20
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Standards

Permissions

See also

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

*  Parameter-column definitions in a create existing table statement:
e Must alow anull value.

e Cannot precede regular result columns—they must appear at the end
of the column list.

e |f aparameter columnisincluded in aselect list and is passed to the
remote procedure as a parameter, the return value is assigned by the where
clause.

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

e A parameter column can be passed to aremote 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

ANSI SQL — Compliance level: Transact-SQL extension.

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

Commands alter table, create table, create proxy_table, drop index, insert,
order by clause, set, update
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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
108 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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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 searching order ensures that the SQLJ function is
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.
Auditing Valuesin event and extrainfo columns of sysaudits are:
Command or access
Event Audit option audited Information in extrainfo
97 install create function ¢ Roles— Current active roles

« Keywords or options— NULL
e Previousvalue— NULL

e Current value—NULL

e Other information — NULL

¢ Proxyinformation—CQOrigina login name, if aset
proxy isin effect

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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create index

Description

Syntax

Creates an index on one or more columns in atable, computed or non-
computed. Creates partitioned indexes.

Allows computed columns, like ordinary columns, to be index keys, and
creates function-based indexes. A function-based index has one or more
expressions as itsindex key.

The existing create index Syntax can create indexes on computed columns, but
some new syntax is needed to create function-based indexes.

create [unique] [clustered | nonclustered] index index_name
on [[database.]Jowner.]table_name
(column_expression [asc | desc]

[, column_expression [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]

[ index_partition_clause ]

Syntax for creating index partitions

index_partition_clause::=
[ local index [partition_name [on segment_name ]
[, partition_name [ on segment_name ] ...]]]

Syntax for function-based indexes
create [unique | nonclustered] index index_name
on [[ database.] owner.] table_name
(column_expression [asc | desc]
[, column_expression [asc | desc]]...
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unique
prohibits duplicate index values (also called “key values’). The system
checks for duplicate key values when the index 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, unitext, or image columns.

update and insert commands, which generate duplicate key values, can
succeed if you create your index using the allow_dup_row option.

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 98.

clustered
means that the physical order of rows on the current database device isthe
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 tableis permitted. See “ Creating clustered indexes’ on page 97.

If clustered is not specified, nonclustered is assumed.

nonclustered
means that the physical order of the rowsis not the same as their indexed
order. The leaf level of anonclustered index contains pointers to rows on
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.
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column_expression

isavalid Transact-SQL expression that references at least one base column,

and does not contain columns from other tables, local and global variables,
aggregate functions, or subqueries.

Note column_expressions replacesthe column_name variable usedin Adaptive
Server before version 15.0.

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 anew
index on existing data. Thefillfactor 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 values.

The default for fillfactor is 0; this is used when you do not include with
fillfactor in the create index statement (unless the val ue 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-tree in both the clustered and
nonclustered indexes. There is seldom a reason 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 datais ever
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
fillfactor values cause each index (or index and data) to occupy more storage
space.

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.

Adaptive Server Enterprise



CHAPTER 1 Commands

max_rows_per_page
limits the number of rows on data pages and the |eaf-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. Values for tables and clustered indexes
range from 0 to 183K on a 2K page, to 0 to 1486 on a 16K page.

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 O creates clustered indexes with full pages
and nonclustered indexes with full leaf pages. It leaves a comfortable
amount of space within the index B-tree in both clustered and nonclustered
indexes.

If max_rows_per_page isset to 1, Adaptive Server creates both clustered and
nonclustered indexeswith onerow per page at the leaf 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 page is | eft
for future expansion of theindex. Valid values are 0 — 255. The default is 0.

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 theindex may be different than the specified number depending
on the number of worker processes available and the number of data
partitions.

Reference Manual: Commands 93



create index

94

ignore_dup_key
cancels attempts of duplicate key entry into atable that has a unique index
(clustered or nonclustered). Adaptive Server cancelsthe 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 unique index 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, nonunigue clustered index on atable that
includes duplicate rows. ignore_dup_row deletes the duplicate rows from
the table, and cancelsany insert or update that would create a duplicate row,
but does not roll back the entire transaction. See “ Duplicate rows’ on page
98 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 98 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 isaready in sorted order (for example, when you have
used bep to copy datathat has already been sorted into an empty table). See
“Using the sorted_data option to speed sorts’ on page 100 for more
information.

with statistics using num_steps values
specifiesthe 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 stepsisused, if ahistogram for the leading
column of the index column already 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.

local index
specifies, for semantically partitioned tables, an index that is always
equipartitioned with itsbase table; that is, the table and index share the same
partitioning key and partitioning criteria. For round-robin partitioned tables,
alocal index means that index keysin each of itsindex partitions refer to
datarows in one and only one table partition.

For both semantically partitioned tables and round-robin partitioned tables,
each table partition has only one corresponding index partition.

partition_name
specifies the name of a new partition on which indexes are to stored.
Partition names must be unique within the set of partitions on atable or
index. Partition names can be delimited identifiersif set quoted_identifier is
on. Otherwise, they must be valid identifiers.

If partition_name is omitted, Adaptive Server creates aname in the form
table_name_partition_id. Adaptive Server truncates partition names that
exceed the allowed maximum length.

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
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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
dtatistics 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

Example 7 Createsalocal, clustered index on a partitioned salesdetail table.
The clust_idx index inherits the partition strategy, partition key, and partition
bounds of salesdetail.

create clustered index clust idx
on salesdetail (ord num) local index

Example 8 Creates a nonpartitioned, nonclustered global index on a
partitioned sales table, which is partitioned by range on the date column.

create nonclustered index global idx
on sales (order num)

Example 9 First, creates atable, pback_sales, with three data partitions;

create table pback sales (cl int, c2 int,
c3 varchar(20)) partition range (cl)
(pl cl1 values <= (10),
p2 cl values <= (20),
p3 cl values <= (MAX))

Then, creates alocal, function-based index on partition p1:

create index fc_idx on pback sales(cl*c2) local index pl
Example 10 Creates afunction-based index:

create index sum sales on mytitles (price * total sales)

* Runupdate statistics periodically if you add data to 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
gueries on the table.
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«  |f thetable 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.

e Index al columnsthat are regularly usedinjains.

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

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 continue to work, they do not take advantage of the new index.

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

Creating indexes efficiently

e 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.

e Adaptive Server can create indexesin parallel 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 9, “Parallel Sorting,” in the Performance and Tuning Guide:
Optimizer and Abstract Plans.

e Createaclustered index before creating any nonclustered indexes, since
nonclustered indexes are automatically rebuilt when aclustered index is
created.

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.
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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, unitext, and image datais 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 thetabl€’s primary key (the column
or columnsthat uniquely identify therow). You can record the primary key
in the database (for use by front-end programs and sp_depends) using
sp_primarykey.

To allow duplicate rowsin aclustered index, specify allow_dup_row.

Specifying ascending or descending ordering in indexes

Use the asc 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
6, “Indexing for Performance,” in the Performance and Tuning Guide:
Locking.

Space requirements for indexes

Spaceis allocated 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.

In some cases, using the sorted_data option allows Adaptive Server to skip
copying the data rows as described in Table 1-8 on page 101. In these
cases, you need only enough additional spacefor theindex structureitself.
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.
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e ignore_dup_row and allow_dup_row are mutually exclusive.

* Inall-pages-locked tables, nonunique clustered index allows duplicate
keys, but does not allow duplicate rows unless you specify allow_dup_row.
Thisbehavior differsfor data-only-locked tables, and is described in detail
on Table 1-6.

e 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 tableis 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.

e Theignore_dup_row optionisalso 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 a duplicate
row, but does not roll back the entire transaction.

* Table 1-6 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 rowsinto atable.

Table 1-6: 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.

Table 1-7 shows which index options you can use with the different types
of indexes:
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Table 1-7: 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 unigque 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 unique 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

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 tables larger than 1GB.

If sorted_data is specified, but dataisnot in sorted order, Adaptive Server
displays an error message, and the command fails.

Creating a nonunique, nonclustered index succeeds, unlessthere are rows
with duplicate keys. If thereare rowswith 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 data is |ocated
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e Usethemax_rows_per_page clauseto specify avauethat isdifferent
from the value associated with the table

Table 1-8 shows when the sort isrequired and when the tableis copied for
partitioned and nonpartitioned tables.

Table 1-8: Using the sorted_data option for creating a clustered index

Options Partitioned table Unpartitioned table
No options specified Parallel sort necessary only for creating  Either parallel or nonparallel sort;
aclustered index on around-robin copies data, createsindex tree.

partitioned table; copies data,
distributing evenly on partitions;
createsindex tree.

with sorted_data only or with
sorted_data on same_segment

Creates index tree only. Does not Createsindex tree only. Does not
perform the sort or copy data. Doesnot  perform the sort or copy data.
runin parald. Doesnot runin parallel.

with sorted_data andignore_dup_r

ow Parallel sort; copies data, distributing Copiesdataand createsthe index

or fillfactor or on other_segment or evenly on partitions; creates index tree.  tree. Does not perform the sort.

max_rows_per_page

Doesnot runin parallel.

Specifying the number of histogram steps

Usethe with statistics clause to 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.

To re-create an index without updating the valuesin sysstatistics for a
column, use O for the number of steps. This avoids overwriting statistics
that have been changed with optdiag.

If you specify the histogram tuning factor parameter with a value, then
create index uses anywhere between 20 and M* 20 steps, depending on the
number of frequency cells that have been isolated. The default is 20, but
you can specify a different number with the using step values option.

Space management properties
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fillfactor, max_rows_per_page, and reservepagegap help manage space on
index pages in different ways:

« fillfactor appliesto indexes for al 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.

* max_rows_per_page appliesonly to index pages of allpages-locked
tables.
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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.

When areservepagegap value is specified in a create clustered index
command, it applies to:

» Thedataand index pages of allpages-locked tables
e Only theindex pages of data-only-locked tables

The num_pages value specifies aratio of filled pages to empty pages on
the leaf level of theindex so that indexes can allocate 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
allocations, such asreorg rebuild, use the sp_chgattribute value.

Thefillfactor value set by sp_chgattribute is stored in the fill_factor column
in sysindexes. Thefillfactor is applied when an index is re-created as a
result of an alter table...lock command or areorg rebuild command.

Index options and locking modes

Table 1-9 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 1-9: 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
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Index type Allpages-locked table ~Data-only-locked table

During index creation During inserts
Nonclustered None None None
Unique nonclustered  ignore_dup_key ignore_dup_key ignore_dup_key

Table 1-10 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.

Table 1-10: 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.

Using the sorted_data option on data-only-locked tables

e You can usethe sorted_data option to create index only immediately
following a bulk copy operation into an empty table. Once data
maodifications to that table cause additional page allocations, you cannot
use the sorted_data option.

«  Specifying different valuesfor 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 installed sort order, see the order by
clause.

e For information about atable's indexes, execute sp_helpindex. For
information about index partitions, you can also execute sp_helpartitions.

* Eachindex partition and data partition is represented by one row in
syspartitions.

Creating indexes on computed columns

e You can use materialized computed columns asindex keys, asthough they
were regular columns.
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To convert avirtual column to amaterialized column and index it, use alter
table modify with the materialized option before executing create index.

A computed column need not be deterministic to be used as an index key;
however, you must be careful about the possible impact of a
nondeterministic column on the queries that referenceit.

Creating partitioned indexes

A local index inherits the partition strategies, partition columns, and
partition bounds (for range and list partitions) of the base table.

Adaptive Server maintains local indexes, rebuilding the local index if the
base table is repartitioned with a different partition key.

Adaptive Server supports:
Index type Table type
Local clustered and nonclustered partitioned Partitioned tables
indexes
Global, clustered, unpartitioned indexes Round-robin partitioned
tables
Global, nonclustered, unpartitioned indexes All partitioned tables

For range-, hash-, and list-partitioned tables, clustered indexes are always
local. Adaptive Server createsalocal clustered index whether or not “local
index” isincluded in the syntax.

Creating function-based indexes

You can create indexes directly on expressions.
The expression must be deterministic.

Because Adaptive Server does not verify the deterministic property of the
expression index key, the user is responsible for maintaining the property.
A changein this property can cause unexpected results.

As afunction-based index key must be deterministic, itsresult is
preevaluated, and reused without reeval uation. Adaptive Server assumes
all function-based index keys to be deterministic and uses their
preevaluated values when they are referenced in a query; they are
reevaluated only when the values of their base columns are changed.

Anindex can have multiplefunction-based index keys or acombination of
function-based index keys and regular columns.
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Expressions used as index keys must be deterministic. An expression key
is different from a computed column index key, which needs to be
evaluated only once, and does not require the deterministic property. An
expression, however, must be reeval uated upon each occurrence of the
expression in a specified query, and must always return the same result.

If auser-defined function that is referenced by afunction-based index is
dropped or becomes invalid, any operations that call that function fail.

Adaptive Server does not support clustered function-based indexes.
You cannot create a function-based index with the sorted_data option.

Once you create an index key on an expression, subsequent queries
recognize the expression as an index key only if the expression is exactly
the same as the expression used to create the index key.

All insert, delete, and update operations on base columns cause Adaptive
Server to update the value of function-based index keys automatically.

Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions create index permission defaults to the table owner and is not transferable.
Auditing Values in event and extrainfo columns of sysaudits are:
Command or access
Event Audit option audited Information in extrainfo
104 create create index ¢ Roles— Current active roles

« Keywords or options—NULL

¢ Previousvalue— NULL

e Current value—NULL

¢ Other information — Name of the index

¢ Proxyinformation—CQOriginal login name, if aset
proxy isin effect

See also Commands alter table, create table, drop index, insert, order by clause, set,
update

System procedures sp_addsegment, sp_chgattribute,
sp_helpcomputedcolumn, sp_helpindex, sp_helpsegment, sp_spaceused

Utili
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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.

*  Queriesand abstract plans specified with create plan are not checked for
valid SQL syntax and plans are not checked for valid abstract plan syntax.
Also, the planis not checked for compatibility with the SQL text. You
shouldimmediately check all planscreated with create plan for correctness
by running the query specified in the create plan statement.
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e |f another query plan in the group has the same SQL text, replace 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 permissionis required to useit.
See also Documentation Performance and Tuning Guide: Optimizer and Abstract

Plans for information on abstract plans.
Commands set plan

System procedures sp_add_gpgroup, sp_find_gplan, sp_help_gplan,
sp_set_gplan
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Creates a stored 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 86.

create procedure [owner.]procedure_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 thisway. 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 procedures have been grouped, individual procedureswithin the group
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, and larger for identifiers. 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 a character
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 41
in Chapter 1, “ System and User-Defined Datatypes’ of Reference Manual:
Building Blocks for more information about datatypes. Stored procedure
parameters cannot have adatatype of text, unitext, or image or auser-defined
datatype whose underlying type is text, unitext, 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 a binary precision in parentheses. If you omit the
precision, Adaptive Server uses the default precision for your platform.

Thenumeric and decimal datatypes expect a precision and scale, enclosed in
parentheses and separated by acomma. If you omit the precision and scale,
Adaptive Server uses a default precision of 18 and ascale 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 uses the 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).

Reference Manual: Commands 109



create procedure

Examples

110

output

indicates that the parameter is areturn parameter. Its value can be returned
to the execute command that called this procedure. Use return parametersto
return information to the calling procedure.

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 thisprocedure; anew plan
iscreated each timeit isexecuted. Usethis optional clause when you expect
that the execution of aprocedureis atypical—that is, when you need anew
plan. The with recompile clause has no impact on the execution of an
extended stored procedure.

SQL_statements

specify the actionsthe procedureisto take. You caninclude nny number and
kind of SQL statements, 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. 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 functions that 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 dil_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 = "titles"

Or, if thisisthefirst statement in afile or batch:
showind titles

Example 2 Thisprocedure 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
performs the multiplication and assigns the values, 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

»  Thevalue of the return parameter is always reported, whether or not its
value has changed.

»  @result does not need to be declared in the calling batch because it isthe
name of a parameter to be passed t0 mathtutor.

»  Although the changed value of @result isreturned 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 You can usereturn parametersin additional SQL statementsin the
batch or calling procedure. This example shows how to use the value of
@guess in 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 Creates an extended stored procedure named xp_echo, which takes
an input parameter, @in, and echoes it to an output parameter, @out. The code
for the procedureisin afunction named xp_echo, whichiscompiled and linked
into aDLL named sqlsrvdll.dil:

create procedure xp echo @in varchar(255),
@out varchar (255) output
as external name "sglsrvdll.dll™"

Usage « After aprocedureis 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 astored procedure batch executes successfully, Adaptive Server
sets the @ @error global variableto 0.

Restrictions

e The maximum number of parameters that a stored procedure can have is
255.

e The maximum number of local and global variablesin aprocedureis
limited only by available memory.

e The maximum amount of text in a stored procedure is 16MB.
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You cannot combine acreate procedure statement with other statementsin
asingle batch.

You can create astored procedure only in the current database, although
the procedure can reference objects from other databases. Most objects
referenced in a procedure must exist at the time you create the procedure.
However, you can include statements like drop table, create index, or
truncate table. These are allowed in a create procedure statement even if
the underlying object does not exist when you create the procedure.

You can create an object within aprocedure, then referenceit, provided the
object is created before it is referenced.

You cannot use alter table in a procedure to add a column and then refer to
that column within the procedure.

If you useselect * in your 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. Otherwise, the wrong results can be caused by the
insert...select statement of insert into tablel select * from table2 in the
procedure when new columns have been added to both tables.

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 procedurewhen the
procedure is executed, not when it is compiled.

Warning! Certain changes to databases, such as dropping and re-creating
indexes, can cause object IDsto change. When object | Ds change, stored
procedures recompile automatically, and can increase dightly in size.

L eave some space for thisincrease.

Extended stored procedures

If you use the as external name syntax, create procedure registers an
extended stored procedure (ESP). Extended stored procedures execute
procedural language functions rather than Transact-SQL commands.

On Windows NT — an ESP function should not call aC runtime signal
routine. This can cause X P Server to fail, because Open Server™ does not
support signal handling on Windows NT.

To support multithreading, ESP functions should use the Open Server
srv_yield function, which suspends and reschedul es the X P Server thread
to allow another thread of the same or higher priority to execute.
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e TheDLL search mechanismis platform-dependent. On Windows NT, the
sequence of aDLL file name search is asfollows:

a Thedirectory from which the application isloaded
b  The current directory

¢ Thesystem directory (SYSTEM32)

d Directorieslisted in the PATH environment variable

If the DLL isnot in the first three directories, set the PATH to include the
directory in which it is located.

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

e 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 name. 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.
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If you execute a procedure that calls another procedure, the called
procedure can access objects created by the calling procedure.

The nesting level increments when the called procedure begins execution
and decrements when the called procedure completes execution.
Exceeding the maximum of 16 levels of nesting causes the transaction to
fail.

You can call another procedure by name or by a variable namein
place of the actual procedure name.

The current 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
-11 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.

Adaptive Server Enterprise



CHAPTER 1 Commands

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 @titleid tid

as
if (select contract from titles where
title id = @titleid) =1
return 1
else
return 2
checkcontract @etitleid = "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 val ues take precedence
over system-defined values.

Obiject identifiers
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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
arenot valididentifiers, you must set quoted_identifier on beforethe 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 thename of her tableinside astored
procedure (when it is used with these commands) if she wants other users
to beableto executeit. Thisisbecausethe object names areresolved when
the procedure is run. When another user tries to execute the procedure,
Adaptive Server looksfor atable called marytab owned by the user “ mary”
and not atable called marytab owned by the user executing the stored
procedure.
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Thus, if marytab is not qualified, and user “john” triesto execute the
procedure, Adaptive Server looks for atable called marytab owned by the
owner of the procedure (“mary,” in this case) or by the Database Owner if
the user table does not exist. For example, if the table mary.marytab is
dropped, the procedure references dbo.marytab.

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.

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 moreinformation, see
the Transact-SQL User’s Guide.

System procedures such as sp_help work on temporary tables, but only if
you use them from tempdb.

Setting options in procedures

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.

To display the text of a create 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 thetext of asystem procedure, execute sp_helptext
from the sybsystemprocs database.

To seealist 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.
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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.

» 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
rulesapply. 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 accesswith 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.

Auditing Values in event and extrainfo columns of sysaudits are:
Command or access
Event Audit option audited Information in extrainfo
11 create create procedure ¢ Roles— Current active roles
« Keywords or options—NULL
¢ Previousvalue— NULL
e Current value—NULL
¢ Other information — NULL
¢ Proxy information — Original login name, if set
proxy in effect
See also 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 108.

create procedure [owner.]sql_procedure_name

([[in | out | inout ] sql_parameter_name
sql_datatype [( length) |
(precision[, scale]) ]

[[ in | out | inout ] sql_parameter_name
sql_datatype [( length) |
(precision[, scale ]) 1]

[dynamic result sets integer]
[deterministic | not deterministic]

external name 'java_method_name
[ ( [[ava_datatype[, java_datatype

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 adifferent user in the current
database. The default value for owner is the current user.

specifies the mode of the listed parameter. in indicates an input parameter;
out indicates an output parameter; andinout indicatesaparameter that isboth
an input and an output parameter. The default modeisin.

Syntax
[=default]
[=default]
)
[modifies sql data ]
language java
parameter style java
Parameters sql_procedure_name
in | out | inout
120
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sql_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.

sqgl_datatype [(length) | ( precision [, scale])]
isthe Transact-SQL datatype of the parameter.

sql_datatype isthe SQL procedure signature.

default
defines adefault value for the procedure’s parameter. If adefault is defined,
you can execute the procedure without a parameter value. The default must
be a constant. It can include the wildcard characters (%, _, [ ], and ?) if the
procedure uses the parameter name with the keyword like.

The default can be NULL. The procedure definition can specify that some
action be taken if the parameter value is NULL.

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.

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 routineiswritten in 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.
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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 Example 1 Creates the SQLJ procedure java_multiply, which multiplies two
integers and returns an integer.

create procedure java multiply (paraml integer,
param2 integer, out result integer)
language java parameter style java
external name 'MathProc.multiply’

Example 2 Returns values that are always larger than 10:

create procedure my max(a int = 10, b int = 10)
language java parameter style java
external name 'java.lang.Math.max'

exec my max
(return status = 10)

exec my max 8
(return status = 10)
See also the examples for Transact-SQL create procedure.

Usage *  You can include amaximum of 31 in, inout, and out parametersin acreate
procedure statement.

»  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.
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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 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.

See also Commands create function (SQLJ), drop procedure

System procedures sp_depends, sp_help, sp_helpjava, sp_helprotect
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create proxy_table

Description

Syntax

Parameters
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Component Integration Services only Creates a 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:
“[tmp/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 I ntegration 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 assumes the same case as table_name, if the server
identified by pathname is case-insensitive (such as DB2 and Oracle).

The columnsreturned by acaseinsensitive server (typically in uppercase),
isstored in Adaptive Server aslower case, if table nameislowercase. If
table_nameis uppercase, then the column names is stored as uppercase
values. If table_ nameisin mixed case, all column namesis stored as
received from the remote site.

create proxy_table is not supported with temp tables.

You cannot combine create proxy_table statement with other statementsin
asingle batch.

A proxy table stores only metadata. As such, the only space used is the
result of making entries in system catalogs. It is estimated that a hundred
proxy tables consume about 1IMB of space, assuming an average of two
indexes per table.

ANSI SQL — Compliance level: Transact-SQL extension.

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

Values in event and extrainfo columns of sysaudits are:
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Event Audit option

Command oraccess
audited

Information in extrainfo

11 create

create procedure

Roles— Current active roles
Keywords or options—NULL
Previous value— NULL
Current value— NULL

Other information — NULL

Proxy information — Original login name, if set

proxy in effect

See also Commands create existing table, create table

Reference Manual: Commands
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Creates a user-defined role; specifies the password expiration interval, the
minimum password length, and the maxi mum number of failed logins allowed
for aspecified role at creation. You can also associate a password with therole
at the time that the roleis created.

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
therulesfor 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 Setsthe password expiration for intern_role:

create role intern role with passwd "temp244",
passwd expiration 7
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Example 4 Setsthe maximum number of failed logins allowed for intern_role:

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

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 thisrole
must specify the password to activate the role.

For information on adding a password to arole after creation, seethe alter
role command.

Note Passwords created in versions before 12.x that are 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 sessionis
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 a role 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.

create role permission is not included in the grant all command.

Values in event and extrainfo columns of sysaudits are:
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Command or access

Event Audit option audited Information in extrainfo
85 roles create role, drop role, ¢ Roles— Current active roles
alter role, grant role, or « Keywords or options— NULL
revoke role ¢ Previousvalue— NULL
¢ Current value— NULL
¢ Other information — NULL
¢ Proxy information — Original login name, if set
proxy in effect
See also Commands alter role, drop role, grant, revoke, set
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System procedures sp_activeroles, sp_displaylogin, sp_displayroles,

sp_helprotect, sp_modifylogin
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create rule

Description

Syntax

Parameters

Examples

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.]rule_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 name to 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 the rule. 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 referenceacolumn
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 hame or symbol to represent the value when you
write therule, 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 limits the value of advance toless
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
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as @value like ' -%[0-9]"
Usage » Tohidethetext of arule, use sp_hidetext.
 Torenamearule, usesp_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 an Adaptive-Server-supplied datatype or to a
column of type text, unitext, image, Or timestamp.

You must drop arule before you create a new one of the same name, and
you must unbind a rule before you drop it. Use:

sp_unbindrule objname [, futureonly]

Binding rules

132

Use sp_hindrule 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 the following as arule for an exact or
approximate numeric column:

@value like A%

If theruleisnot compatiblewith the columnto whichitisbound, Adaptive
Server generates an error message when it triesto insert avalue, 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 rulewas most recently bound.
Table 1-11 indicates the precedence when binding rules to columns and
user-defined datatypes where rules already exist.
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Table 1-11: 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 rulereplacesold New rule replacesold

Rules and NULLs

Rules do 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 thisrule to a table column that allows null values, you
can still insert NULL into that column. The column definition overrides
therule.

Defaults and rules

If acolumn has both adefault and arule associated withit, the default must
fall within the domain defined by the rule. A default that conflicts with a
rule is never 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

To get areport on arule, use sp_help.

To display the text of arule, which is stored in the syscomments system
table, execute sp_helptext with the rule name as the parameter.

After aruleisbound to a particular 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.

Values in event and extrainfo columns of sysaudits are:
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Command or access

Event Audit option audited Information in extrainfo

13 create create rule o

Roles— Current active roles
Keywords or options—NULL
Previous value— NULL
Current value— NULL

Other information — NULL

Proxy information — Original login name, if set
proxy in effect

See also Commands alter table, create default, create table, drop rule, drop table

System procedures sp_bindrule, 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
iS acreate 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 »  Schemas can be created only in the current database.
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Theauthorization_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
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).
* 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 isrolled 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. You cannot change
permissions granted or revoked in a schemawith the standard grant and
revoke commands outside the schema creation statement.

ANSI SQL — Compliance level: Transact-SQL extension.

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
create view permission.

Commands create table, create view, grant, revoke

Utilities isql

Adaptive Server Enterprise



CHAPTER 1 Commands

create table
Description e Creates new tables and optional integrity constraints.
«  Defines computed columns when atable is created.

« Definesthetable’s partition property when thetableis created. Syntax for
creating table partitions is listed separately. See “ create table syntax for
partitions’ on page 137.

Syntax create table [database .[owner ].]Jtable_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.]owner.]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_hytes,
reservepagegap = num_pages,
identity_gap = value } ]

[on segment_name ]

[ partition_clause ]

[ [ external table ] at pathname ]

create table syntax for partitions
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partition_clause::=

partition by range ( column_name][, column_name ]...)
([ partition_name ] values <= ( { constant | MAX }
[, { constant | MAX }]...) [ on segment_name ]
[, [ partition_name ] values <= ( { constant | MAX }
[, { constant | MAX }]...) [ on segment_name]]...)

| partition by hash (column_name[, column_name ]...)
{ (' partition_name [ on segment_name ]
[, partition_name [ on segment_name]]...)
| number_of_partitions
[ on (segment_name[, segment_name]...)]}

| partition by list (column_name)
([ partition_name ] values ( constant[, constant] ...)
[ on segment_name ]
[, [ partition_name ] values ( constant[, constant] ...)
[ on segment_name]] ...)

| partition by roundrobin
{ (' partition_name [ on segment_name ]
[, partition_name [ on segment_name ]]...)
| number_of_partitions
[ on ( segment_name [, segment_name]...)]}

create table syntax for computed columns

create table [database.[owner].] table_name
(column_name {compute | as}
computed_column_expression [materialized | not materialized] }
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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. The default value for 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 285 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 288 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 Chapter 1, “ System and User-Defined Datatypes’ in Reference
Manual: Building Blocks 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. See Java in 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 insertsthe default value. The default can be a constant expression or
abuilt-in, to insert the name of the user who is performing the insert, or null,
to insert the null value. Adaptive Server generates a name for the default in
theform of tabname_colname_objid, wheretabname isthefirst 10 characters
of the table name, colname isthefirst 5 characters of the column name, and
objid is the object ID number for the default. Defaults declared for columns
with the IDENTITY property have no effect on column values.

You can reference global variables in the default section of create table
statements that do not reference database objects. You cannot, however, use
global variablesin the check section of create table.

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.
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identity
indicates that the column hasthe IDENTITY property. Each tablein a
database can have one IDENTITY column with a datatype of:

¢ exact numeric and ascale of O; or

* Any of theinteger datatypes, including signed or unsigned bigint, int,
smallint, Or tinyint.

IDENTITY columns are not updatable and do not allow nulls.

IDENTITY columnsare 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.

null | not null
specifies Adaptive Server behavior during datainsertion 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.

Reference Manual: Commands 141



create table

142

constraint_name

isthe name of the constraint. It must conform to the rulesfor identifiers and
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 —isthefirst 10 characters of the table name
* colname —isthefirst 5 characters of the column name
*  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 anamein the format tabname_colname_tabindid,
where tabindid is a string concatenation of the table ID and index ID.

unique

constrainsthe valuesin theindicated column or columns so 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.

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 datais ever
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

when used with the constraint option, specifiesthat theindex isto be created
on the named segment. Before the on segment_name option can be used, the
device must beinitialized 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
specifies that the listed columns are foreign keys in 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 congraints.

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
specifies asearch_condition constraint that Adaptive Server enforces for all
the rows in the table. You can specify check constraints as table or column
constraints; create table allows multiple check constraints in a column
definition.

Although you can reference global variables in the default section of create
table statements, you cannot use them in the check section.

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.
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value
is the identity gap amount. For more information about setting the identity
gap, see“IDENTITY columns’ on page 167.

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
availablein your database.

When used for partitions, specifies the segment on which to place the
partition.

external table
specifiesthat the object isaremotetable or view. external table isthe defaullt,
so specifying thisis optional .

partition by range
specifies records are to be partitioned according to specified ranges of
values in the partitioning column or columns.

column_name
when used in the partition_clause, specifies a partition key column.

partition_name
specifies the name of anew partition on which table records are stored.
Partition names must be unique within the set of partitions on atable or
index. Partition names can be delimited identifiersif set quoted_identifier is
on. Otherwise, they must be valid identifiers.

If partition_name is omitted, Adaptive Server creates aname in the form
table_name_patition_id. Adaptive Server truncates partition names that
exceed the allowed maximum length.

on segment_name
when used in the partition_clause, specifies the segment on which the
partition is to be placed. 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 using the sp_addsegment system procedure. See your
System Administrator or usesp_helpsegment for alist of the segment names
availablein your database.
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values <= constant | MAX
specifies the inclusive upper bound of values for a named partition.
Specifying a constant value for the highest partition bound imposes an
implicit integrity constraint on the table. The keyword MAX specifies the
maximum value in a given datatype.

partition by hash
specifies records are to be partitioned by a system-supplied hash function.
The function computes the hash value of the partition keys that specify the
partition to which records are assigned.

partition by list
specifiesrecordsareto be partitioned according to literal values specifiedin
the named column. Only one column can partition a list-partitioned table.
You can specify up to 250 distinct list values for each partition.

partition by round-robin
specifiesrecords are to be partitioned in a sequential manner. A round-robin
partitioned table has no partitioning key. Neither the user nor the optimizer
knows the partition of a particular record.

at pathname
specifies the location of the remote object. Using the at pathname clause
results in the creation of a proxy table.

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.

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

»  owner (optional) — is the name of the remote server user that owns the
remote object.

e object (required) —isthe 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 database in which
to place the table, and aux2 isthe DB2 tablespace in which to place the
table.

{compute | as}
reserved keywords that you can use interchangeably to indicate that a
column is a computed column.
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computed_column_expression
isany valid T-SQL expression that does not contain columns from other
tables, local variables, aggregate functions, or subqueries. It can beoneor a
combination of column name, constant, function, global variable, or case
expression, connected by one or more operators. You cannot cross-reference
between computed columns except when virtual computed columns
reference materialize computed columns.

materialized | not materialized
specifieswhether or not the computed column is materialized and physically
stored in the table. If neither keyword is specified, a computed column by
default is not materialized, and thus not physically stored in the table.

Examples Example 1 Creates the foo table using the @ @spid global variable with the
default parameter:

create table foo ( a int , b int default e@@spid)
Example 2 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,
pubdate datetime not null,
contract bit not null)

Example 3 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 4 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,
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unique clustered (stor_id, ord num))

Example 5 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 6 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 pubs?2 database:

create rule pub idrule

as @pub id in ("1389", "0736", "0877", "le22",
"1756")

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", "1622",
"1756")
or pub_id like "99[0-9] [0-9]1"),
pub name varchar (40) null,
city varchar (20) null,
state char (2) null)

Example 7 Specifiesthe ord_num column asthe IDENTITY column for the
sales_daily table. Thefirst timeyouinsert arow into the table, Adaptive Server
assignsavaueof 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)
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Example 8 Specifiesthe datapages|ocking scheme for the new _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 9 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

Example 10 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 11 Creates atable named t1 at the remote server SERVER A and
creates a proxy table named t1 that is mapped to the remote table:

create table tl

(a int,

b char (10))

at "SERVER_A.dbl.joe.tl"
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Example 12 Creates atable named employees. name is of type varchar,
home_addr is a Java-SQL column of type Address, and mailing_addr isa
Java-SQL column of type Address2Line. Both Address and Address2Line are
Java classes installed in the database:

create table employees
(name varchar (30),
home_addr Address,
mailing addr Address2Line)

Example 13 Creates a table 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 ID number assigned
to arow isten numbers:

create table mytable
(IdNum numeric(12,0) identity)
with identity gap = 10

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.

Example 14 Creates atable my_publishers, which is partitioned by list
according to valuesin the state column. Seethe Transact-SQL User’s Guidefor
more information about creating table partitions.

create table my publishers

(pub_id char(4) not null,

pub name varchar (40) null,

city varchar (20) null,

state char(2) null)

partition by list (state)

(west values ('CA', 'OR', 'WA') on segl,
east values ('NY', 'MA') on seg2)

Example 15 Creates the table fictionsales, which is partitioned by range
according to valuesin the date column. Seethe Transact-SQL User’'s Guidefor
more information about creating table partitions.

create table fictionsales

(store_id int not null,

order num int not null,

date datetime not null)

partition by range (date)

(gl values <= ("3/31/2005") on segl,
g2 values <= ("6/30/2005") on seg2,
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Usage
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g3 values <= ("9/30/2005") on seg3,
g4 values <= ("12/31/2005") on seg4)

Example 16 Createsthetable currentpublishers, whichis partitioned by round-
robin. Seethe Transact-SQL User’s Guide for moreinformation about creating
table partitions.

create table currentpublishers
(pub_id char(4) not null,

pub name varchar (40) null,

city varchar(20) null,

state char(2) null)

partition by roundrobin 3 on (segl)

Example 17 Creates the table mysalesdetail, which is partitioned by hash
according to values in the ord_num column. See the Transact-SQL User’s
Guide for more information.

create table mysalesdetail
(store_id char(4) not null,
ord num varchar (20) not null,
title id tid not null,
gty smallint not null,
discount float not null)
partition by hash (ord num)
(pl on segl, p2 on seg2, p3 on seg3l)

Example 18 Creates atable called mytitles with one materialized computed
column:

create table mytitles
(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,
pubdate datetime not null,
sum_sales compute price * total sales materialized)

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.
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Spaceis allocated to tables and indexes in 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 si ze 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 Integration Servicescreates
the column as varchar(n) on the remote server.

Restrictions

The maximum number of columnsin atable depends on the width of the
columns and the server’slogica page size:

»  Thesum of thecolumns' sizes cannot exceed the server’slogical page
size.

»  The maximum number of columns per table cannot exceed 1024.

»  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
tableisfar fewer than 1024. (1024 * 4 bytesexceedsa 2K logical page
size))

You can mix variable- and fixed-length columnsin a single table as
long as the maximum number of columns does not exceed 1024. For
example, if your server usesa8K logical page size, 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.

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.

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

» If 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

e 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 1-12.

Table 1-12: Maximum row and column length - APL and DOL

Locking scheme Page size Maximum row length  Maximum column length
APL tables 2K (2048 bytes) 1962 bytes 1960 bytes

4K (4096 bytes) 4010 bytes 4008 bytes

8K (8192 bytes) 8106 bytes 8104 bytes

16K (16384 bytes) 16298 bytes 16296 bytes
DOL tables 2K (2048 bytes) 1964 bytes 1958 bytes

4K (4096 bytes) 4012 bytes 4006 bytes

8K (8192 bytes) 8108 bytes 8102 bytes

16K (16384 bytes) 16300 bytes 16294 bytes

if table does not include any
variable length columns
16K (16384 bytes) 16300 8191-6-2 = 8183 bytes
(subject to amax start if table includes at least on
offset of varlen=8191)  variable length column.*

* Thissizeincludes six bytesfor the row overhead and two bytesfor therow length field

e Themaximum number of bytesof variablelength dataper row dependson
the locking scheme for the table. Table 1-13 describes the maximum size
columnsfor an APL table:

Table 1-13: 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 1-14 describes the maximum size of columns for a DOL table;
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Table 1-14: 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 a DOL 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 thetableis created. If you try to
insert more than the maximum number bytesinto 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 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 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

*  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.

e 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.”
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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.

e YoucanuseaNOT NULL typeto create aNULL column or an
IDENTITY column.

* Youcanusean IDENTITY typeto createaNOT NULL column, but
the column inheritsthe IDENTITY property. You cannot use an
IDENTITY typeto create aNULL column.

«  Only columnswith variable-length datatypes can store null values. When
you createaNULL 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.

Table 1-15 lists the fixed-length datatypes and the variable-length
datatypes to which they are converted. Certain variable-length datatypes,
such as moneyn, are reserved typesthat cannot be used to create columns,
variables, or parameters:

Table 1-15: Variable-length datatypes used to store nulls

Original fixed-length datatype Converted to
char varchar
nchar nvarchar
binary varbinary
datetime datetimn
float floatn
bigint, int, smallint, tinyint intn
unsigned bigint, unsigned int, unsigned smallint uintn
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.
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Temporary tables

Temporary tables are stored in the temporary database, tempdb.

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 are explicitly dropped
by their owner or until Adaptive Server isrestarted. Create temporary
tableswiththe“tempdb..” prefix frominside astored 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 tables in stored procedures.

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, thereis no
way to know which user session in the temporary tableis for a specific
user. It is possible that the System Administrator can add the user to the
temporary table using 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 a temporary table, you can use a user-defined datatype
only if the typeisintempdb..systypes. To add a user-defined datatype to
tempdb for the current session only, execute sp_addtype while using
tempdb. To add the datatype 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.
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*  Youcanmakeinserts, 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, see Chapter 12,
“Using clustered or nonclustered indexes,” in Transact-SQL User’s Guide.

Renaming a table or its columns
e Usesp_rename to rename atable or column.

«  Afterrenaming atableor 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.

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.

Defining integrity constraints

e Thecreate 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.

e 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 differenceisrarely noticed by
users, column-level constraints are checked only 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.
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Place column-level constraints after the column name and datatype, before
the delimiting comma (see Example 5). Enter table-level constraints as
separate comma-delimited clauses (see Example 4). Adaptive Server
treatstable-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 values in the column.

» 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.

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 sp_primarykey, sp_foreignkey, and sp_commonkey to save
information in system tables, which can help clarify the relationships
between tables in adatabase. These system procedures do not enforce the
key relationships or duplicate the functions of the primary key and foreign
key keywords in a create 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 mechanismsfor integrity enforcement. In
addition to the constraints you can declare as part of create table, you can
create rules, defaults, indexes, and triggers. Table 1-16 summarizes the
integrity constraints and describes the other methods of integrity
enforcement:

Table 1-16: 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
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In create table Other methods
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.

e create table can include many constraints, with these limitations:

e Thenumber of unique constraintsis limited by the number of indexes
that atable can have.

« A table can have only one primary key constraint.

*  Youcanincludeonly onedefault clause per columnin atable, but you
can define different constraints on the same column.

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.

*  You can create error messages and bind them to referential integrity and
check constraints. Create messageswith sp_addmessage and bind them to
the constraints with sp_bindmsg. For more information, see
sp_addmessage and sp_bindmsg.

«  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 cancelsthe
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.
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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

162

You can declare unique constraints at the column level or the table level.
unique constraints require that all valuesin the specified columns be
unique. No two rows in the table can have the same value in the specified
column.

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 isthe 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.
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e 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.

e Theunigue and primary key constraints of create table offer asimpler
aternativetothecreate index statement. However, they havethefollowing
limitations:

e You cannot create nonunique indexes.
e You cannot use all the options provided by create index.
e You must drop these indexes using alter table drop constraint.

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:

* Thedatain the constrained columns of the referencing table contains
anull value.

* Thedatain the constrained columns 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),
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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 is removed (unlessit includesonly a
referential integrity constraint on itself).

e Adaptive Server does not enforce referential integrity constraints for
temporary tables.

e Tocreate 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.

e Table-levd, referentia 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 a primary 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.

e 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)

» Thereferenced 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.

»  Thecreate 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
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e Perform “what-if” analysis

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 1-17: 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 removesthe 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 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 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 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
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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 an IDENTITY column is
10 PreCSON _ 1 for a numeric. For integer identities, it is the maximum
permissible value of its type (such as 255 for tinyint, 32767 for smallint).

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

Inserting avalueintothe IDENTITY column allowsyou to specify aseed
valuefor the column or to restore arow that was deleted in 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.
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Server failures can create gapsin IDENTITY column values. Gaps can
also occur dueto transaction rollbacks, the deletion of rows, or the manual
insertion of datainto the IDENTITY column. The maximum size of the
gap depends on the setting of the identity 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 the identity gap, see“Managing Identity Gapsin Tables’ in Chapter
7, “ Creating Databases and Tables’ in the Transact-SQL User’s Guide.

Specifying a locking scheme

To specify the locking scheme for atable, use the keyword lock and one of
the following locking schemes:

»  Allpageslocking, which locks data pages and the indexes affected by
queries

»  Datapageslocking, which locks only data pages
»  Datarows locking, which locks only data rows

If you do not specify alocking scheme, the default locking scheme for the
server isused. The server-wide default is set with the configuration
parameter lock scheme.

You can change the locking scheme for atable 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:

» fillfactor leaves 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
tabl es, 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.
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« 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, awarning message is printed. The tableis
created, and the value is stored in sysindexes, but itisonly applied if
the locking scheme is changed later to datapages or datarows.

« reservepagegap specifiesthe ratio of empty pagesto full pagesto
apply for commands that perform extent allocation. It appliesto both
data and index pages, in al locking schemes.

e Table1-18 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 1-18: 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 Table1-19 showsthedefault values and the effects of using default values
for the space management properties.

Table 1-19: 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
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Using exp_row_size

» 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
allocating an extent rather than allocating single pages. The
reservepagegap keyword causes these commands to 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 1-20 shows
when reservepagegap is applied.

Table 1-20: When reservepagegap is applied

Command Applies to data pages Applies to index pages

Fast bcp Yes Fast bep is not used if indexes exist

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)

»  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 hot applied to worktables or sorts on worktables.
Using at

e Thelocation 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 Javaisenabled in the database, you can creates tables with Java-SQL
columns. Refer to Java in Adaptive Server Enterprise for detailed
information.
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e Thedeclared class (datatype) of the Java-SQL column must implement
either the Serializable or Externalizable interface.

*  When you create atable, a Java-SQL column cannot be specified:
e Asaforeign key
* Inareferences clause
e Ashaving the UNIQUE property
e Astheprimary key

« Ifinrow isspecified, the value stored cannot exceed 16K bytes, depending
on the page size of the database server and other variables.

e If off row is specified:
*  The column cannot be referenced in a check constraint.
e The column cannot be referenced in aselect that specifies distinct.

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 views, triggers, and
procedures in the database that depend on atable.

*  sp_helpindex reports information about the indexes created on atable.
e sp_helpartition reports information about the table’s partition properties.

Creating tables with partitions

- Before you create atable with partitions, you must prepare the disk
devices and segments that you will use for the partitions.

« Range partitioning is dependent on sort order. If the sort order is changed,
you must repartition the table for the new sort order.

« Range partition bounds must be in ascending order according to the order
in which the partitions are created.

e A column of text, unitext, image, or bit, Java datatype, or computed column
cannot be part of a partition key, but a partitioned table can include
columnswith these datatypes. A composite partition key can contain up to
31 columns.
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»  For range and hash partitions, the partition key can be a composite key
with as many as 31 columns. In general, however, a table with more than
four partition columns becomes hard to manage and is not useful.

» Bound valuesfor range and list partitions must be compatible with the
corresponding partition key datatype. If abound valueis specifiedin a
compatible but different datatype, Adaptive Server converts the bound
value to the partition key's datatype. Adaptive Server does not support:

»  Explicit conversions.
e Implicit conversions that result in data loss.
* NULL asaboundary in arange-partitioned table.

e Conversions from nonbinary datatypes to binary or varbinary
datatypes.

 Youcanuse NULL inavaluelist for list-partitioned tables.

e You can partition a table that contains text and image columns, but
partitioning has no effect on the way Adaptive Server stores the text and
image columns because they reside on their own partition.

e You cannot partition remote tables.

e Adaptive Server considers NULL to belower than any other partition key
value for a given parition key column.

Creating tables with computed columns

*  computed_column_expression can reference only columnsin the same
table.

*  The deterministic property of computed_column_expression significantly
affects data operations. See“ Deterministic property” in the Transact-SQL
User’s Guide.

»  Computed columns cannot have default values, and cannot be identity or
timestamp columns.

* You can specify nullability only for materialized computed columns. If
you do not specify nullability, all computed columns are nullable by
default. Virtual computed columns are always nullable.

»  Triggersand constraints, such ascheck, rule, unique, primary key, or foreign
key) support only materialized computed columns. You cannot use them
with virtual computed columns.
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e If auser-defined function in a computed column definition is dropped or
becomesinvalid, any computed column operations that call that function

fall.
Standards ANSI SQL — Compliance level: Entry-level compliant.
The following are Transact-SQL extensions:
e Use of 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
e  Theon segment_name clause
See Chapter 1, “ System and User-Defined Datatypes’ of Reference
Manual: Building Blocks for datatype compliance information.
Permissions create table permission defaults to the Database Owner, who can transfer it to
other users. Any user can create temporary tables.
Auditing Values in event and extrainfo columns of sysaudits are:
Command or access
Event Audit option audited Information in extrainfo
10 create create table ¢ Roles— Current active roles
« Keywords or options—NULL
¢ Previousvalue— NULL
e Current value—NULL
¢ Other information — NULL
¢ Proxy information — Original login name, if set
proxy in effect
See also 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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Examples

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” on page 179 for alist of statementsthat are
not allowed in atrigger definition. See “ The deleted and inserted |ogical
tables’ on page 177 for information about the deleted and inserted logical
tables that 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 table statement 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 usetriggersthat select from atext,uni text, 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 adatamaodification, use @ @rowcount to test for multirow
data modifications (an insert, delete, or update based on a select
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. The nesting level is
also incremented by one when a cached statement is created. If the
maximum of 16 is exceeded, the transaction aborts.
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If atrigger callsastored procedure that performs actions that would cause
thetrigger tofireagain, 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.

For example, if an update trigger 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
firesonly 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 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.
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Permissions

Auditing

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.

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.

Values in event and extrainfo columns of sysaudits are:

Reference Manual: Commands 183



create trigger

Command or access
Event Audit option audited Information in extrainfo

12 create create trigger ¢ Roles— Current activeroles
« Keywords or options—NULL
¢ Previousvalue— NULL
e Current value— NULL
¢ Other information — NULL

¢ Proxy information — Original login name, if set
proxy in effect

See also 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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create view

Description

Syntax

Parameters

Createsaview, whichisan aternativeway of |ooking 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 more information about valid view names, see“ |dentifiers’
in Chapter 4, “Expressions, |dentifiers, 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’ in Chapter 4,
“Expressions, ldentifiers, and Wildcard Characters,” of Reference Manual:
Building Blocks.

You can always supply column names, but they are required only:

e A column isderived from an arithmetic expression, function, string
concatenation, or constant

*  Two or more columns have the same name (usually because of ajoin)

e Youwant to give acolumn in aview adifferent name than the column
from which it is derived (see Example 3)

Column names can al so be assigned in the select statement (see Example 4).
If no column names are specified, the view columns acquire the same names
as the columnsin the select statement.

select

begins the select statement that defines the view.

distinct

specifies that the view cannot contain duplicate rows.
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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 datamodification statements are validated against the view
selection criteria. All rowsinserted or updated through the view must remain
visible through the view.

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 names that 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 thetitles, 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 containsthe 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 Createsaview with the same definition asin the previousexample,
but with column headings included in the select statement:

create view cities2

as select authorname = au_lname,

acity = authors.city, publishername = pub name, pcity =
publishers.city
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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 Creates aview, 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 also 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_cal
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
where payterms = "Net 30"

with check option

Example 11 Usesa SQL-derived tablein creating aview:
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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 a view using sp_rename.

When you query through aview, Adaptive Server checksto make surethat
all the database objects referenced anywhere in the statement exit, that
they are valid in the context of the statement, and that data update
commands do not violate data integrity rules. If any of these checks fail,
you see an error message. If the checks are successful, create view
“translates’ the view into an action on the underlying tables.

For more information about views, see the Transact-SQL User’s Guide.

Restrictions on views

188

You can create aview only in the current database.

The number of columns referenced by aview cannot exceed 1024.
You cannot create a view on atemporary table.

You cannot create atrigger or build an index on aview.

You cannot use readtext Or writetext On text OF unitext, image columnsin
Views.

You cannot include order by, compute clauses or the keyword into in the
select statements that define views.

You cannot update, insert, or deletefrom aview with select statementsthat
include the union operator.

If you create aview using alocal or aglobal variable, Adaptive Server
issues error message 7351 “Local or global variables not allowed in view
definition.”
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*  You can combine create view Statements with other SQL statementsin a
single batch.

Warning! When acreate view command occurs within an if...else block or
awhile loop, Adaptive Server creates the schemafor the view before
determining whether the condition is true. This may lead to errorsif the
view already exists. To avoid this, verify that 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="mytable")
begin
execute '"create table mytable(x int)"
end

View resolution

« If you ater the structure of aview’s underlying tables 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,
unlesstheredefinition makesitimpossiblefor Adaptive Server totrandlate
any dependent views.

Modifying data through views
* delete statements are not alowed on multitable views.

e 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.

e You cannot insert directly to a computed column through aview. The
value of computed columns can only be generated internally by Adaptive
Server.

e insert Statements are not allowed on join views created with distinct or with
check option.
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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 updatearow 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 columnin 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

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
returnsdetailed datarowsfor the column. For example, this Transact- SQL
extended column 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 ANSI-compliant query returns one row for each type (6 rows):

select type, sum(total sales)
from titles

group by type

For more information about group by, see “group by and having clauses
on page 342.”

distinct clauses and views

The distinct 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.
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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 sameval ues, theresults appear to contain duplicaterows. 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

*  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

e If aview is created 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

« Tocreate areport of the tables or views on which a view depends, and of
objects that depend on a view, execute sp_depends.

« Todisplay the text of aview, which is stored in syscomments, execute
sp_helptext with the view name as the parameter.

Creating views from SQL derived tables

e 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).

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.
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e Temporary tablesand local variables are not permitted in aderived table
expression that is part of a create view statement.

e SQL-derived tables cannot have unnamed columns.

e For more information about derived table expressions, see the
Transact-SQL Guide.

Standards 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.

Permissions create view permission defaults to the Database Owner, who can transfer it to
other users.

Permissions on objects at view creation \When you create aview,
Adaptive Server makes no permission checks on objects, such as tables and
views, that are referenced by the view. Therefore, you can create a view
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 onits objects depend on whether the view and all referenced
objects are owned by the same user.

» 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.

» If theview and its objects are owned by the same user, special rules apply.
The invoker automatically hasimplicit 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, aview 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 permissionsis discussed in the System Administration
Guide.

Auditing Valuesin event and extrainfo columns of sysaudits are;
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Event Audit option

Command oraccess
audited

Information in extrainfo

16 create

create view

Roles— Current active roles
Keywords or options—NULL
Previous value— NULL
Current value— NULL

Other information — NULL

Proxy information — Original login name, if set

proxy in effect

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
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Database consistency checker (dbcc) checks the logical and physical
consistency of a database and provides statistics, planning, and repair
functionality.

dbcc addtempdb( dbid |database_name )

dbcc checkalloc [(database_name [, fix | nofix])]

dbcc checkcatalog [(database_name], fix])

dbcc checkdb [(database_name [, skip_ncindex])]

dbcc checkindex({table_name | table_id}, index_id
[, bottom_up [, partition_name | partition_id]])

dbcc checkstorage [(database_name)]

dbcc checktable(table_name | table_id
[, skip_ncindex | fix_spacebits | "check spacebits” |
bottom_up | NULL [, partition_name | partition_id)

dbcc checkverify(dbname[,tblname [,ignore_exclusions]])
dbcc complete_xact (xid, {["commit", “1pc”] | "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
[,optimized | fast | NULL [, fix | nofix | NULL
[, partition_name | partition_id]]])

dbcc monitor (increment, <group name>)
dbcc monitor (decrement, <group name>)
dbcc monitor (reset, <group name>)

dbcc pravailabletempdbs

dbcc rebuild_text(table_name | table_id | "all" [, column [, text_page [,
data_partition_name | data_partition_id]]])

dbcc reindex ({table_name | table_id})
dbcc serverlimits
dbcc stackused

dbcc tablealloc(table_name | table_id [, full | optimized | fast | NULL
[, fix | nofix | NULL [, data_partition_name | data_partition_id ]]])

dbcc { traceon | traceoff } (flag [, flag ... ])

dbcc tune ( { ascinserts, {0 | 1}, table_name |
cleanup, {0 | 1}]
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cpuaffinity, start_cpu {, on| off } |
des_greedyalloc, dbid, object_name,
"{on|off }"|
deviochar vdevno, "batch_size" |
doneinproc {0 | 11}})
dbcc upgrade_object( [dbid | dbname
[, object_name | object_type [, force | check])))
Parameters addtempdb

adds atemporary database to the global list of available temporary
databases. If the database does not exist or is hot atemporary database, an
error is generated. If the database is already a member of thelist, an
informational message prints.

dbid
is the database |D.

database_name
isthe name of the database to check. If no database nameisgiven, dbcc uses
the current database.

checkalloc
checksthe specified database to 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 allocation errorsfound. 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 hasamatching entry
in systypes, that every table and view in sysobjects has at least one column
insyscolumns, and that thelast checkpoint in syslogs isvalid. For acomplete
list of the checking that checkcatalog performs, see “ Checking performed
by dbcc checkcatalog” on page 210

checkcatalog also reports on any segments that have been defined. If no
database name is given, checkcatalog checks the current database.
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fix
determines whether dbcc fixes the sysindexes errorsit finds. The default
modefor checkcatalog isto not fix the errors. You must put the databaseinto
singleuser mode to use thefix option. The new sysindexes checks may result
in new errors, not raised by dbcc checkcatalog in a Adaptive Servers earlier
than version 12.5.2.

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.

checkindex
runs the same checks as checktable, but only on the specified index.

bottom_up
DOL tables only — checksindexesin abottom-up order when specifying this
option with checkindex. The bottom_up check involves verifying whether
each datarow has a corresponding index row.

checkstorage
checks the specified database for alocation, object allocation map (OAM)
page entries, page consistency, text valued columns, allocation of text
valued columns, and text column chains. The results of each dbcc
checkstorage operation are stored in the dbcedb 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 al pointers are
consistent, that the datainformation on each page is reasonable, and that
page offsets are reasonable. If the log segment ison its own device, running
dbcc checktable on the syslogs table reportsthelogs 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
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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.

fix_spacebits
is for tables of type datapages or datarows lockscheme, and checks for the
validity of space bits and fixes any invalid space bits. Space bits are stored
per page and indicate the room available in a page for new inserts.

check spacebits
checks space bits for tables of type datapages or datarows lockscheme. If
you specify check spacebits, dbcc does not check nonclustered indexes.

bottom_up
DOL tables only — checkes indexes in a bottom-up order when specifying
this option with checktable.

partition_name | partition_id
isthe name or ID of the data partition to check. If you specify a partition,
dbcc skips global indices.

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.

ignore_exclusions
enables or disables the exclusion list. Valueis either O, the default (enables
the exclusion list) or 1 (disables the exclusion list)
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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.

xid
is atransaction name from the systransactions.xactname column. You can
also determine valid xid values using sp_transactions.

1pc
heuristically completes atransaction that was subject to aone-phase commit
protocol optimization—instead of the regular two-phase commit protocol—
by the external transaction manager that was coordinating its completion.
This option allows the heuristic commit of atransaction that was not in the
prepared state.

forget_xact
removes the compl etion 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 is not available to clear commit status in systransactions.

Warning! Do not use dbcc forget_xact in anormal DTP environment, sincethe
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.

dbrepair (database_name, dropdb)
drops a damaged database. drop database does not work on a damaged
database.

No one can use the database being dropped when this dbcc statement is
issued (including the user issuing the statement).
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engine
takes Adaptive Server engines offline or brings them online. If enginenum
is not specified, dbcc engine (offline) takes the highest-numbered engine
offline. For more information, see Chapter 8, “Managing M ultiprocessor
Servers,” in the System Administration Guide.

fix_text
upgradestext values after an Adaptive Server character set hasbeen 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
is the table's name or the table’s object 1D.
indid
isthe ID of theindex that is checked during dbcc indexalloc.
fix_spacebits
is for tables of type datapages or datarows lockscheme, and checks for the

validity of space bitsand fixes any invalid space bits. Space hits are stored
per page and indicate the room available in a page for new inserts.

check spacebits
checks space hits for tables of type datapages or datarows lockscheme. If
you specify check spacebits, dbcc does not check nonclustered indexes.
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full
reports all types of allocation errors.

optimized
produces areport based on the all ocation pages listed in the object all ocation
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).

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).

partition_name | partition_id
if you specify apartition D, all ocation checks are performed on the partition
identified by (indid, partition id).

pravailabletempdbs
prints the global list of available temporary databases.

rebuild_text
rebuilds or creates an internal Adaptive Server 12.x data structure for text,
or unitext, image data. This data structure enables Adaptive Server to
perform random access and asynchronous prefetch during data queries.You
can run rebuild_text on all tables in a database, asingle table, or a data
partition.

table_name | table_id | "all"
isthe table’s name or the table's object ID, or al the objects in the database

column
isthelD or name of the column of thetext column. dbcc rebuild_text rebuilds
the internal data structure of each text value of this column.

text_page
isthe logical page number of the first text page. dbcc rebuild_text rebuilds
the internal data structure of this text page.
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data_partition_name | data_partition_id
isname or I1D of the data partition. If you specify text_page,
data_partition_name (Or data_partition_id) isignored.

monitor increment, group name
Theincrement and decrement commands increase and decrease the usage
counts for the monitor countersin the specified group by 1. The reset
command sets the usage count for the monitor counters in the specified
group to zero. Thiswill turn off collection of monitoring datafor thisgroup.

group name can be one of the following:

e ‘all’ —determine usage count for the all group, which comprises most of
the monitor counters, by selecting the @ @monitors_active global
variable.

«  spinlock_s — usage counts for spinlock_s reported by the dbcc resource
command

e appl —usage counts for appl reported by the dbcc resource command

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 the
Adaptive Server sort order has been changed and indexes have been marked
“suspect” by Adaptive Server.

When dbcce 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.

dbcc reindex abortsif 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 is restarted following a sort order change.

stackused
reports the maximum amount of stack memory used since the server first
started.
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serverlimits

display the limits Adaptive Server enforces on various entities. These
include the lengths of identifiers and the maximum number of different
objects such as number of columnsin atable, number of indexes on atable,
page sizes, row-overheads, and so on. Use the inforamtion to determine the
various sizing characteristics of the Adaptive Server process.

tablealloc

checksthe specified table or data partition to see that all pages are correctly
allocated and that no page that is allocated is not used. Thisisasmaller
version of checkalloc, providing the sameintegrity 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.

full
is equivalent to checkalloc at atable level; it reports all types of allocation
errors.

optimized
produces areport based on the all ocation pages listed in the object all ocation
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).

data_partition_name | data_partition_id

isname or ID of the data partition to check. If you specify a partition, dbcc
tablealloc skips global indexes.
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Examples

traceon | traceoff
toggles the printing of diagnostics during query optimization. Values 3604
and 3605 toggle, sending trace output to the user session and to the error log,
respectively.

tune
enablesor disablestuning flagsfor special performance situations. You must
reissue dbcc tune each time you restart Adaptive Server. For more
information on the individual options, see Performance and Tuning Guide:
Basics.

upgrade_object

upgrades a compiled object from the text stored in the syscomments table.

check
checks syntax for the specified compiled object in syscomments in the
specified database. Does not raise errors on occurrences of select.

force
forces an upgrade of the object from syscomments even if an upgrade is not
required.

object_name
is the name of the compiled object.

object_type
is one of the following object types that Adaptive Server compiles:
procedure, function, view, trigger, default, rule, condition.

Example 1 Checks pubs2 for page alocation errors:
dbcc checkalloc (pubs2)

Example 2 Checks database consistency for pubs2 and placesthe information
in the dbccdb database:

dbcc checkstorage (pubs2)
Example 3 Checksthe salesdetail table:
dbcc checktable (salesdetail)

Checking salesdetail

The total number of pages in partition 1 is 3.
The total number of pages in partition 2 is 1.
The total number of pages in partition 3 is 1.
The total number of pages in partition 4 is 1.

The total number of data pages in this table is 10.
Table has 116 data rows.
DBCC execution completed. If DBCC printed error
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messages, contact a user with System Administrator (SA)
role.

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 “ distributedxact1” 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 Rebuilds or creates an internal Adaptive Server data structure for
all text and image columns in the blurbs table:

dbcc rebuild text (blurbs)

Example 10 Checks part of thetitles table that resides on the smallsales
partition (which contains all booksales |ess than 5000)

dbcc checktable(titles, NULL, "smallsales")

Example 11 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.

Example 12 Checksthelogical and physical consistency of a database and
provides statistics, planning, and repair functionality:
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dbcc stackused

Example 13 Shows the output to the client session for the vairous forms of
limitsin your Adaptive Server (in abbreviated form for this example):

dbcc traceon(3604)

Limits independent of page size:

Server-wide, Database-specific limits

and sizes

Max engines per server 128
Max number of logins per server 2147516416
Max number of users per database 2146484223
Max number of groups per database 1032193
Max number of user-defined roles per server 1024
Max number of user-defined roles per (user) session 127
Min database page size 2048
Max database page size 16384
Database page-specific limits

APL page header size 32
DOL page header size 44
Max reserved page gap 255
Max fill factor 100
Table, Index related limits

Max number of columns in a table/view 1024
Max number of indexes on a table 250
Max number of user-keys in a single index on an unpartitioned table ¢ 31

Max number of user-keys in a single local index on a partitioned table : 31

General SQL related

Max size of character literals, sproc
Max size of local @variables in T-SQL

parameters

Max number of arguments to stored procedures
Max number of arguments to dynamic SQL

Max number of aggregates in a COMPUTE

clause

Maximum lengths of different Identifiers

Max length of server name
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Max length of host name : 30
Max length of login name : 30
Max length of user name : 30

Limits as a function of the page size:

Item dependent on page size : 2048 4096 8192 16384

Server-wide, Database-specific limits and sizes

Min number of virtual pages in master device : 11780 22532 45060 90116
Default number of virtual pages in master device : 23556 45060 90116 180228
Min number of logical pages in master device : 11776 11264 11264 11264
Min number of logical pages in tempdb : 2048 1536 1536 1536

Table-specific row-size limits
Max possible size of a log-record row on APL log page : 2014 4062 8158 16350

Physical Max size of an APL data row, incl row-overheads : 1962 4010 8106
16298
Physical Max size of a DOL data row, incl row-overheads : 1964 4012 8108
16300

Max user-visible size of an APL data row : 1960 4008 8104 16296

Max user-visible size of a DOL data row : 1958 4006 8102 16294

Max user-visible size of a fixed-length column in an APL table : 1960 4008
8104 16296

Max user-visible size of a fixed-length column in a DOL table : 1958 4006
8102 16294

Example 14 Adaptive Server returns an optimized report of alocation for this
table, but does not fix any allocation errors:

dbcc tablealloc (publishers, null, nofix)

Example 15 Performs allocation checks on the smallsales partition. All the
local indexes on smallsales areincluded in the check, while the global indexes
are excluded:

dbcc tablealloc(titles, null, null, smallsales)
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Example 16 Usessp_transactions to determine the name of a one-phase
commit transaction that did not heuristically commit becauseit wasnotin a
“prepared” state. The example then explains how to use the 1pc parameter to
successfully commit the transaction:

sp_transactions

xactkey type coordinator starttime
state connection dbid spid loid

failover srvnname namelen

xactname

0xbc0500000b00000030c316480100 External XA Feb 2 2004
1:07PM

Done-Detached Detached 1 0 2099

Resident Tx NULL 88

28 u7dAc31Wc380000000000000000000000000000000001HFp£SxkDMO0OOFU_00003M00
00Y_ :SYBBEVOA LRM
(1 row affected)

(return status = 0)
If you try to commit this transaction, Adaptive Server issues an error message:

dbcc
complete_xact("28_u7dAc31Wc38000OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOlHprSXkDMOO
OFU_00003M0000Y_:SYBBEVOA LRM", "commit"))

The error message Adaptive Server issues:

Msg 3947, Level 16, State 1:

Server 'PISSARRO 1251 P', Line 1:

A heuristic completion related operation failed. Please
see errorlog for more details.

DBCC execution completed. If DBCC printed error
messages, contact a user with System Administrator (SA)
role.

Because the transaction isin a“done” state, you can use a one-phase commit
protocol optimization to heuristically compl ete the transaction after verifying
the transaction was committed. You can commit thistransaction using thedbcc
complete_xact(“1pc”) parameter:

dbcc
complete xact ("28 u7dAc31Wc380000000000000000000000000000000001HFpfSxkDM00
OFU_00003M0000Y_:SYBBEVOA LRM", "commit", "lpc")
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DBCC execution completed. If DBCC printed error messages, contact a user
with System Administrator (SA) role.

You can remove the transaction from systransactions with the dbcc forget_xact
command:

dbcc

forget xact ("28 u7dAc31Wc380000000000000000000000000000000001HFpEfSxkDMO
00FU_00003M0000Y_ :SYBBEVOA LRM")

DBCC execution completed. If DBCC printed error messages, contact a user
with System Administrator (SA) role.

If you run sp_transactions again, the previous transaction does not appear:

sp_transactions
xactkey type coordinator starttime state connection dbid spid
loid failover srvnname namelen xactname

(0 row affected)

Usage * You can run dbcc while the database is active, except for the
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dbrepair(database_name, dropdb) option and dbcc checkalloc with the fix
option.

e 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.

e Toqualify atable or anindex 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")
* You cannot run dbcc reindex within a user-defined transaction.

e 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 performed
in aseries of small transactions: in case of alog spacefailure, only asmall
amount of work islost. If you run out of log space, clear your log and
restart docc fix_text using the sametabl e that was being upgraded when the
original dbcc fix_text failed.

e If you are using areplicated database, use dbcc dbrepair to load a dump
from apreviousrelease of Adaptive Server to amore current version. For
example:
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e Loading adump from a production system of an earlier release of
Adaptive Server into atest system of the current release Adaptive
Server, or

e Inawarm standby application, initializing a standby database of the
current release of Adaptive Server with a database dump from an
active database of an earlier release of Adaptive Server.

e 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.

e dbcc output is sent as messages or errors, rather than as result rows. Client
programs and scripts should check the appropriate error handlers.

e |f atableis partitioned, dbcc checktable returns information about each
partition.

e textandimage datathat hasbeen 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.

e Theamount of stack memory used in the past is only an indication of
possible needs in the future. Adaptive Server may require more stack
memory than it used in the past. Run dbcc stackused periodically to find
your current stack memory usage.

e dbcc upgrade_object check is used to detect syscomments text corruption
caused by Adaptive Server defectsthat occurred before the upgrade. This
syscomments text corruption is serious because it causes upgrade to fail.

e If any error is reported by dbcc upgrade_object check, you must drop and
re-create the compiled_object.

Additions to dbcc complete_xact

dbcc complete_xact enables a System Administrator to commit or roll back a
distributed transaction in circumstances where the external transaction
coordinator cannot. In versions of Adaptive Server earlier than 15.0, a
transaction could not heuristically committed unlessit was in the “ prepare”
state, and the transaction coordinator used a two-phase commit protocol to
commit the transaction. However, in some cases, atransaction coordinator may
want to use a one-phase commit protocol as an optimization to commit the
transaction.
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1pc heuristically completes a transaction that was subject to a one-phase
commit protocol optimization—instead of the regular two-phase commit
protocol—by the external transaction manager that was coordinating its
completion. Heuristically committing such atransaction requires that the
transaction bein a“done” state (as reported by sp_transactions).

Note Before heuristically completing the transaction, the System
Administrator should make every effort to determine whether the coordinating
transaction manager committed or rolled back the distributed transaction.

Checking performed by dbcc checkcatalog

dbcc checkcatalog checks that:

For each row in sysindexes that mapsto arange, hash, or list partitioned
table, there exists one row in sysobjects where sysindexes.conditionid
equals sysobijects.id. dbcc checkcatalog aso performs this check for each
row in sysindexes that maps to a round-robin partitioned table that has a
partition condition.

For each row in sysindexes that maps to arange, hash, or list partitioned
table, there exists one or more rows in sysprocedures where
sysindexes.conditionid equals sysprocedures.id. dbcc checkcatalog also
performsthis check for each row in sysindexes that mapsto around-robin
partitioned table that has a partition condition

For each row in sysindexes that mapsto arange, hash, or list partitioned
table, there exists one row in syspartitionkeys where the following
conditions are true: sysindexes.id equals syspartitionkeys.id and
sysindexes.indid equal s syspartitionkeys.indid. dbcc checkcatalog also
performsthis check for each row in sysindexes that mapsto around-robin
partitioned table that has a partition condition

For each row in sysindexes, there exists one or more rowsin syspartitions
where both of the following conditions are true: sysindexes.id equals
syspartitions.id and sysindexes.indid egquals syspartitions.indid

For each row in sysobjects where typeis N, there exists onerow in
sysindexes where sysindexes.conditionid equal s sysobjects.id

For each row in syspartitions, there exists arow in sysindexes where the
following conditions are true: syspartitions.id equals sysindexes.id and
syspartitions.indid equals sysindexes.indid
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For each row in syspartitionkeys, there existsarow in sysindexes wherethe
following conditions are true: syspartitionkeys.id equal's sysindexes.id and
syspartitionkeys.indid equals sysindexes.indid

For each row in syspartitions, there exists one row in syssegments where
the following condition istrue: syspartitions.segments equals
syssegments.segment

For each row in systabstats, there exists arow in syspartitions where the
following conditions are true: syspartitions.id equals systabstats.id,
syspartitions.indid equals systabstats.indid and syspartitions.partitionid
equals systabstats.partitionid.

Text indices (indid=255) do not have entries in systabstats

For each row in sysstatistics, there exists arow in sysobjects where the
following condition is true: sysstatistics.id equals sysobjects.id

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

Permissions Tabl
rebu

e owner Only thetable owner can execute dbcc with checktable, fix_text,
ild_text, or reindex.

Database Owner Only the Database Owner can use checkstorage, checkdb,
checkcatalog, checkalloc, indexalloc, and tablealloc.

System Administrator Only a System Administrator can use dbrepair,

complete_xact, engine, and forget_xact, stackused, traceoff, and traceon.
Auditing Values in event and extrainfo columns of sysaudits are:
Command or access
Event Audit option audited Information in extrainfo
81 dbcc dbcc ¢ Roles— Current active roles
« Keywordsor options—Any of thedbcc keywords
such as checkstorage and the options for that
keyword
¢ Previousvalue— NULL
e Current value—NULL
¢ Other information — NULL
¢ Proxy information — Original login name, if set
proxy in effect
See also Commands drop database

Sys
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tem procedures sp_configure, sp_helpdb
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deallocate cursor

Description

Syntax

Parameters

Examples

Usage

Standards

Permissions
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Makes a cursor inaccessible and rel eases all memory resources committed to
that cursor.

deallocate [cursor] cursor_name

cursor_name
isthe name of the cursor to deall ocate.

Example 1 Deallocates the cursor named “authors _crsr”:
deallocate cursor authors crsr

Example 2 Aswith the previous example, also deallocates the cursor named
“authors_crsr”, but omitting cursor from the syntax:

deallocate 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 astored procedure or trigger.

* You can deallocate a cursor whether it is open or closed.
ANSI SQL — Compliance level: Transact-SQL extension.

deallocate cursor permission defaults to all users. No permissionis required to
useit.

Commands close, declare cursor
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declare

Description

Syntax

Parameters

Examples

Usage

Declares the name and type of local variables for a batch or procedure.

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]]

@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.

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 @etwo = "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!"

Assign valuesto local variables with aselect statement.
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The maximum number of parametersin aprocedure is 2048. The number
of local or global variablesis limited only by available memory. The @
sign denotes a variable name.

Local variables are 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 avalueto the local variable usually
returnsasinglevalue. If thereismorethan onevalueto return, the variable
is assigned the last one. The select statement that assigns values to
variables cannot be used to retrieve datain the same statement.

The print and raiserror commands can take local variables as arguments.

Users cannot create global variables and cannot update the value of global
variables directly in aselect statement.

ANSI SQL — Compliance level: Transact-SQL extension.
declare permission defaults to all users. No permission is required to use it.

Commands print, raiserror, select, while
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declare cursor

Description

Syntax

Parameters

Examples

Defines a cursor, by associating a select statement with a cursor name.

declare cursor_name
[semi_sensitive | insensitive] [scroll | no scroll]
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.

semi_sensitive
specifies the data changes made independently of the cursor, and may be
visible to the cursor result set. The visibility of the dependent data changes
depends on the query plan chosen by the optimizer. If there is no worktable
created in the plan, the data changes are visible to the result set. The default
iS semi_sensitive.

insensitive
specifies the data changes made independently of the cursor are not visible
to the cursor result set. If you do not specify this argument, the default is
semi_sensitive. You cannot update an insensitive cursor.

scroll | no scroll
specifies whether the declared cursor is scrollable. Scrollable cursors
allowing you fetch the cursor result set non-sequencially, allowing you to
scan the cursor back and forth. You cannot update an scrollable cursor.

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
isthelist of columns from the cursor result set (specified by the
select_statement) defined as updatable. Adaptive Server also allowsyou 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:
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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 "BU%"

for read only

Example 3 Defines an updatable result set for the pubs_crsr cursor that
contains al of therowsfrom the publishers table. It defines the address of each
publisher (city and state columns) for update:

declare pubs_crsr cursor

for select pub name, city, state
from publishers

for update of city, state

Example 4 Definesan insensitive scrollable result set for the stores_scrollcrsr
that contains the book storesin California:

declare stores_scrollcrsr insensitive scroll cursor
for select stor id, stor name
from stores where state = 'CA'

Example 5 Defines an insensitive non-scrollable result set for the
stores_scrollcrsr that contains the book storesin California:

declare stores_scrollcrsr insensitive no scroll cursor
for select stor_id, stor name
from stores where state = 'CA'

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 caninclude up to 1024 columns in an update clause of aclient’'s
declare cursor statement.

* cursor_name must be avalid Adaptive Server identifier containing no
more than 30 characters.

*  You cannot update a scrollable cursor.
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*  You cannot update an insensitive cursor.
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

e Theselect_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.

*  Theselect_statement can contain references to the inserted and deleted
temporary tables that are used in triggers.

Cursor scope

e 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.

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 a deleted 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.
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Figure 1-1: How cursors operate within scopes
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User Session
4 —User Session
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go

exit trigger 1 back to User
Session (Scope 1)
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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

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
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Result set

Cursor result set rows may not reflect the values in the actual base table
rows. For example, a cursor declared with an order by clause usually
reguires 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.

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 al cursors on the tables.

Updatable cursors
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After defining a cursor using declare cursor, Adaptive Server determines
whether the cursor is updatable or read-only. If:

e A cursor is updatable — you can update or delete rows through the
cursor; that is, using cursor_name to do a position update or delete.

e A cursor isread-only — you cannot use cursor_name to do a position
update or delete.

Use the for update or for read only clause to explicitly define acursor as
updatable or read-only. You cannot define an updatable cursor if its
select_statement contains one of the following constructs:

e distinct option

*  group by clause

e Aggregate function
e Subquery

*  union operator

* atisolation read uncommitted clause
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If you do not specify either the for update or theread only clause, Adaptive
Server checks to see whether the cursor is updatable.

Adaptive Server aso 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.

Updatable cursors and allpages locking

If you do not specify acolumn_name_list with the for 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 columnsto be updated in the column_name_list
of the for update clause. If the table has only one unique index, do not
include its column in the for update column_name_list because Adaptive
Server must useit to perform the cursor scan. If the table has more than
one unique index, exclude at |east one of them in the for update
column_name_list.

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 createtableswith the
unique auto_identity index database option. For more information, see the
System Administration Guide.

The Halloween problem occurs when aclient 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 acursor result set.
The cursor result set is actually the base tables that derive the cursor.

If you specify theread only option, you cannot update the cursor result set using
the cursor nameto perform update or delete.
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Usin

g scrollable cursors

If you do specify insensitive or semi_sensitive when you declare cursor, the
default sensitivity isimplicit, so that the cursor’s sensitivity depends on
the query plan chosen by the optimizer. If the query plan hasany worktable
created, the cursor becomes insensitive.

If you specify the cursor’s sensitivity to be semi-sensitive, sensitivity also
depends on the query plan.

If you specify insensitive, the cursor isread_only. You cannot use a for
update clause in a cursor declaration.

If you do not specify the cursor’s scrollability, no scroll isimplied.

All scrollable cursors are read-only. You cannot use afor update clausein
acursor declaration.

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

Permissions declare cursor permission defaultsto all users. No permission isrequired to use
it.

See also Commands open
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delete
Description Removes rows from atable.
Syntax delete
[top unsigned_integer]
[from] [[database.]owner.]{view_name|table_name}
[where search_conditions]
[plan "abstract plan”]
delete [[database.]owner.]{table_name | view_name}
[from [[database.Jowner.{view_name [readpast]|
table_name [readpast]
[(index {index_name | table_name }
[ prefetch size J[Iru|mrul)]}
[, [database.]lowner.]{view_name [readpast]|
table_name [readpast]
[(index {index_name | table_name }
[ prefetch size J[lrulmru])]} ...]
[where search_conditions] ]
[plan "abstract plan”]
delete [from] [[database.]owner.]{table_name|view_name}
where current of cursor_name
Parameters 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.

top unsigned_integer
is used to limit the number of rows to the number of rows specified by the
integer.
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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, readpast skips al rows on pages on which
incompatible locks are held; for datarows-locked tables, it skipsall rowson
which incompatible locks are held.

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 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 delete from a view.

Reference Manual: Commands 223



delete

Examples

224

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 16,
“Creating and Using Abstract Plans,” in the Performance and Tuning
Guide: Optimizer and Abstract Plans for more information.

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
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Usage
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where stores.city = authors.city
delete removes rows from the specified table.
You can refer to as many as 15 tablesin a delete statement.

In pre-12.5.2 versions of Adaptive Server, queries that used update and
delete on views with a union all clause were sometimes resolved without
using worktables, which occasionally lead to incorrect results. In Adaptive
Server 12.5.2 and later, queries that use update and delete on viewswith a
union all clause are always resolved using worktables in tempdb.

Restrictions

You cannot use delete with a multitable 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.

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 atable 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 aprimary 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

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.
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truncate table and delete without arow specification are functionally
equivalent, but truncate table isfaster. 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.

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.

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.
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Usin

g 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 the row
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 also 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 deleterowsinacursor result set if the cursor’sselect statement
containsajoin clause, even though the cursor is considered updatable. The
table_name or view_name specified with a delete...where current of must
bethetable or view specified inthefirst from clause of the select statement
that defines the cursor.

After the deletion 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:

« If aclient 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 delete arow representing the current cursor position of another
client’s cursor.

« 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
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The readpast option allows delete commands on data-only-locked tables
to proceed without being blocked by incompatible locks held by other
tasks.

e Ondatarows-locked tables, readpast skips all rows on which shared,
update, or exclusive locks are held by another task.

e Ondatapages-locked tables, readpast skipsall pageson which shared,
update, or exclusive locks are held by another task.
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e Commands specifying readpast block if there is an exclusive table |ock.

e If thereadpast optionisspecified for an allpages-locked table, thereadpast
optionisignored. The command blocks as soon asit findsan incompatible
lock.

» If thesession-wide isolation 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 asessionis0, adelete command using
readpast does not issue warning messages. For datapages-locked tables,
delete with readpast modifiesall rowson all pagesthat are not locked with
incompatiblelocks. For datarows-locked tables, it affects al rowsthat are
not locked with incompatible locks.

»  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 Chapter 4, “Using the set
statistics command,” in Performance and Tuning Guide: Monitoring and
Analyzing.

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.

Values in event and extrainfo columns of sysaudits are:
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Command or access
Event Audit option audited Information in extrainfo

18 delete delete from atable ¢ Roles— Current active roles

« Keywords or options —delete
¢ Previousvalue— NULL

e Current value— NULL

¢ Other information — NULL

¢ Proxy information — Original login name, if set
proxy in effect

19 delete delete from aview * Roles— Current active roles

« Keywords or options —delete
e Previousvalue— NULL

e Current value—NULL

¢ Other information — NULL

¢ Proxy information — Original login name, if set
proxy in effect

See also Commands create trigger, drop table, drop trigger, truncate table, where
clause
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Description

Syntax

Parameters

Examples

Usage

230

Removes statistics from the sysstatistics system table.

delete [ shared ] statistics table_name
[ partition data_partition_name ]
[( column_name[, column_name ] ...)]

shared
removes simulated statistics information from sysstatistics in the master
database.

table_name
removes statistics for all columnsin the table.

data_partition_name
deletes al statistics for the data partition. Global statistics are not del eted.

column_name
removes statistics for the specified column.

Example 1 Deletes the densities, selectivities, and histograms for all columns
in 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 Deletes densities, selectivities, and histograms for the smallsales
partition of the titles table:

delete statistics titles partition smallsales

Example 4 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)

Example 5 Deletes densities, selectivities, and histograms for the column
pub_id and for the data partition smallsales:

delete statistics titles partition smallsales(pub id)

e delete statistics removes statistics for the specified columns or table from
the sysstatistics table. It does not affect statistics in the systabstats table.

e delete statistics on a data partition does not delete global statistics.

Adaptive Server Enterprise



CHAPTER 1 Commands

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.

L oading simul ated statisticswith the optdiag utility command adds asmall
number of rowsto master..sysstatistics table. If the simulated statisticsare
no longer in use, the information in master..sysstatistics can be dropped
with the delete shared statistics command.

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

Permissions Permission to use delete statistics can be granted or transferred to anyone by
table owner or System Administrator.

See also Commands create index, grant, revoke, update

Utilities optdiag
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Description

Syntax

Parameters
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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 ]
[, dsync ={ true | false }]
[, directio = {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
nameis used in the create database and alter database commands.

physname
isthe full specification of the database device. This name must be enclosed
insingle or double quotes. When the physical device path isrelative, disk init
returns awarning.

vdevno
isthe virtual device number, which must be unique among the database
devices associated with Adaptive Server. The device number O is reserved
for the master device. Otherwise, valid device numbers must be between 1
and 2,147,483,647.

To determine the virtual device number, look at the device_number column
of the sp_helpdevice report, and use the next unused integer.

sSize
is the amount of space to allocate to the new device. The following are
example unit specifiers, using uppercase, lowecase, single and double
quotesinterchangeably: ‘k’ or “K” (kilobytes), “m” or ‘M’ (megabytes), “ g’
or “G” (gigabytes), and ‘t’ or ‘T’ (terabytes). 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.
If you do not provide a unit specifier, the value provided is presumed to be
in megabytes.
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Examples

vstart

isthe starting virtual address, or the offset, for Adaptive Server to begin
using the database device. The following are example unit specifiers, using
uppercase, lowecase, single and double quotes interchangeably: ‘k’ or “K”
(kilobytes), “m” or ‘M’ (megabytes), “g” or “G” (gigabytes), and ‘t" or ‘T’
(terabytes). Sybase recommends that you always include a unit specifier.
Quotesareoptiona if youdo not includeaunit specifier. However, you must
use quotes if you include a unit specifier. If you do not provide a unit
specifier, the value provided is presumed to be in megabytes.

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 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 value is 0. Reset cntritype only if
instructed to do so by Sybase Technical Support.

dsync

specifies whether writes to the database device take place directly to the
storage media, or are buffered when using operating system files. This
optionismeaningful only when you areinitializing an operating systemfile;
it has no effect when initializing devices on araw partition. By default, all
operating system files are initialized with dsync set to true.

directio

allows you to configure Adaptive Server to transfer data directly to disk,
bypassing the operating system buffer cache. directio is a static parameter
that requires arestart of Adaptive Server to take effect.

Example 1 Initializes 10MB of adisk on a UNIX system:

disk init
name = "user disk",
physname = "/dev/rxyla",
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vdevno = 2, size = 5120

Example 2 Initializes 10MB of adisk on aUNIX operating system file.
Adaptive Server opensthe 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

Example 3 Createsadevice named “user_disk” that uses directio to write data
directly to disk:

disk init

name = "user disk",

physname = "/usr/u/sybase/data/userfilel.dat",

size = 5120,

directio= true

» Themaster deviceisinitialized by the installation program; you need not
initialize this device with disk init.

»  Tosuccessfully complete disk initialization, the “ sybase” user must have
the appropriate operating system permissions on the device that is being
initialized.

*  You can specify the size as afloat, but the size is rounded down to the
nearest multiple of 2K.

» If youdo not useaunit specifier for size, disk init usesthe virtual page size
of 2K.

*  The minimum size of adisk piece that you can initialize using disk init is
the larger of:
*  Onemegabyte
* Oneallocation unit of the server’slogical page size

» directio and dsync are mutually exclusive. If a device has dsync set to

“true,” you cannot set directio to “true” for this device. To enable directio
for adevice, you must first reset dsync to “false.”

» Usedisk init for each new database device. Each time disk init isissued, 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.
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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.

Assign user databases to database devices with the on clause of the create
database Or alter database command.

The preferred method for placing a database’s transaction log (the system
table syslogs) on a different device than the one on which the rest of the
databaseis 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 system|og onthe origina 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.

Using dsync

Note Do not set dsync to false for any devicethat storescritical data. The only
exception istempdb, which can safely be stored on devices for which dsync is
Set to false.
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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, thereis no guarantee that data updates have
ever taken place on the physical media, and Adaptive Server may be
unable to recover the database.

dsync isaways on for the master devicefile.

235



disk init

e 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.

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 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.
Auditing Valuesin event and extrainfo columns of sysaudits are:
Command or access
Event Audit option audited Information in extrainfo
20 disk disk init * Roles— Current active roles
« Keywords or options — disk init
e Previousvalue— NULL
e Current value—NULL
¢ Other information — Name of the disk
¢ Proxy information — Original login name, if set
proxy in effect
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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disk mirror

Description

Syntax

Parameters

Examples

Usage

Createsasoftware mirror that immediately takes over when the primary device
fails.

disk mirror
name = "device_name" ,
mirror = "physicalname"
[, writes = { serial | noserial }]
name
is the name of the database device 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 writes to 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 devicesare on different physical devices, serial writes can ensure
that at least one of the disks is 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 device fails, 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.

e 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.
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When aread 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 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
storesthe 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 asynchronous1/O to other devices capable of asynchronous /0. In most
cases, this means mirroring raw devices to raw devices and operating
system files to operating system files.

If the operating system cannot perform asynchronous 1/0 on files,
mirroring araw deviceto 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 a database'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.

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
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For more information, see dataserver and startserver in the Utility Guide.

e If youmirror adatabase device that has unallocated space (room for
additional create database and alter database statementsto all ocate part of
the device), disk mirror begins mirroring these all ocations when they are
made, not when the disk mirror command is issued.

e For areport on all Adaptive Server devices on your system (user database
devices and their mirrors, as well as dump devices), execute
sp_helpdevice.

Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions disk mirror permission defaults to the System Administrator and is not
transferable. You must be using the master database to use disk mirror.
Auditing Values in event and extrainfo columns of sysaudits are:
Command or access
Event Audit option audited Information in extrainfo
23 disk disk mirror ¢ Roles— Current active roles

« Keywords or options — disk mirror

e Previousvalue— NULL

e Current value—NULL

¢ Other information — Name of the disk

¢ Proxy information — Original login name, if set
proxy in effect

See also 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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disk refit
Description Rebuildsthe master database’ ssysusages and sysdatabases system tablesfrom
information contained in sysdevices.
Syntax disk refit
Examples disk refit
Usage » 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.
Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions disk refit permission defaults to System Administrators and is not transferable.
You must be in the master database to use disk refit.
Auditing Valuesin event and extrainfo columns of sysaudits are:
Command or access
Event Audit option audited Information in extrainfo
21 disk disk refit ¢ Roles— Current active roles
« Keywords or options — disk refit
e Previousvalue— NULL
e Current value— NULL
» Other information — Name of the disk
¢ Proxy information — Original login name, if set
proxy in effect
See also 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

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 }]
[, directio = {true | false}]
name
is the name of the database device. It must conform to the rulesfor
identifiers, and it must be enclosed in single or double quotes. This nameis
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, which must be unique among the database
devices associated with Adaptive Server. The device number O isreserved
for the master device. Otherwise, valid device numbers must be between 1
and 2,147,483,647.

To determine the virtual device number, look at the device_number column
of the sp_helpdevice report, and use the next unused integer.

Size
isthe current size of the device being reinitialized. The following are
exampl e unit specifiers, using uppercase, lowecase, single and double
quotesinterchangeably: ‘k’ or “K” (kilobytes), “m” or ‘M’ (megabytes), “g"
or “G” (gigabytes), and ‘t" or ‘T’ (terabytes). Sybase recommends that you
awaysinclude a unit specifier. Quotes are optional if you do not include a
unit specifier. However, you must use quotesif you include a unit specifier.
If you do not provide a unit specifier, the value provided is presumed to be
in megabytes.
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vstart

isthe starting virtual address, or the offset, for Adaptive Server to begin
using the database device. The following are example unit specifiers, using
uppercase, lowecase, single and double quotes interchangeably: ‘k’ or “K”
(kilobytes), “m” or ‘M’ (megabytes), “g” or “G” (gigabytes), and ‘t’ or ‘T’
(terabytes). Sybase recommends that you always include a unit specifier.
Quotesareoptional if you do not include aunit specifier. However, you must
use quotes if you include a unit specifier. If you do not provide a unit
specifier, thevalue provided is presumed to bein megabytes. 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.

» 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 reinit command fails.

Note 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

specifiesthe disk controller. Its default valueis 0. Reset it only if instructed
to do so by Sybase Technical Support.

dsync

specifies whether writes to the database device take place directly to the
storage media, or are buffered when using operating system files. This
optionismeaningful only when you areinitializing an operating systemfile;
it has no effect when initializing devices on araw partition. By default, all
operating system files are initialized with dsync set to true.

directio

allows you to configure Adaptive Server to transfer data directly to disk,
bypassing the operating system buffer cache. directio is a static parameter
that requires arestart of Adaptive Server to take effect.
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Examples

Usage
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Example 1 Addsanew row to the sysdevices table. This new row contains the
characteristics of the existing device currently being reinitialized:

disk reinit

name = "user file",
physname = "/usr/u/sybase/data/userfilel.dat",
vdevno = 2, size = 5120, dsync = true

Example 2 Addsanew row to the sysdevices table. Thisnew row containsthe
characteristics of the existing device currently being reinitialized:

disk reinit

name = "user_disk",
physname = "/usr/u/sybase/data/userfilel.dat",
size = 5120, directio= true

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 similar 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.

If you do not use a unit specifier for size, disk reinit uses the virtual page
size of 2K.

By default, the directio option is set to “false” (off) for all platforms.

For completeinformation on restoring the master database, seethe System
Administration Guide.

Using dsync

Note Do not set dsync tofalse for any devicethat storescritical data. The only
exception istempdb, which can safely be stored on devices for which dsync is
Set to false.

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.

directio and dsync are mutually exclusive. If a device has dsync set to
“true,” you cannot set directio to “true” for this device. To enable directio
for adevice, you must first reset dsync to “false.”
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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 isaways on for the master devicefile.

Turn off the dsync value 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.

The dsync 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 reinit permission defaultsto System Administratorsand isnot transferable.
You must be in the master database to use disk reinit.
Auditing Values in event and extrainfo columns of sysaudits are:
Command or access
Event Audit option audited Information in extrainfo
22 disk disk reinit * Roles— Current active roles
« Keywords or options — disk reinit
e Previousvalue— NULL
e Current value—NULL
¢ Other information — Name of the disk
¢ Proxy information — Original login name, if set
proxy in effect
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

Restarts disk mirroring after it is stopped by failure of amirrored 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 name is
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 device fails, its mirror immediately takes
over.

Use the disk remirror command to reestablish mirroring after it has been
temporarily stopped by failure of a mirrored 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.

e 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.

e 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.

e You can mirror, remirror, or unmirror database devices without shutting
down Adaptive Server. Disk mirroring does not interfere with ongoing
activitiesin the database.

e 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

Auditing

In addition to mirroring user database devices, aways 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' stransaction log (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.

Values in event and extrainfo columns of sysaudits are:

Event

Audit option

Command or access
audited Information in extrainfo

25

See also

246

disk

disk remirror ¢ Roles— Current active roles
« Keywords or options — disk remirror
¢ Previousvalue— NULL
e Current value—NULL
e Other information — Name of the disk

¢ Proxy information — Original login name, if set
proxy in effect

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

Syntax

Parameters

Examples

Usage

Dynamically increases the size of the device used by Adaptive Server.

disk resize
name = “device_name”,
size = additional_space
name
The name of the device whose size you are increasing.

additional_space
The additional space you are adding to the device.

To increase the size of testdev by 4MB, enter:

disk resize
name = "test_ dev",
size = "4M"

e Thedisk resize command allows you to dynamically increase the size of
your disks.

e After you resize adevice, dump the master device, which maintains the
size of the device in the sysdevices table. If you attempt arecovery from
an old dump of the master device, theinformation stored in sysdevices will
not be current.

« Any properties that are set on the device continue to be set after you
increaseits size.

e 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 a server 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 devices in one MB minimumes.

To utilize the last 0.5MB, make sure that there is at |east another 1.5MB
available for the device, then re-run disk resize, specifying 1.5MB asthe
incremental size.

¢ You cannot use disk resize to decrease the size of the device.

e 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 are example unit specifiers, using uppercase, lowecase,
single and double quotes interchangeably: ‘k’ or “K” (kilobytes), “m” or
‘M’ (megabytes), “g” or “G” (gigabytes), and‘t’ or ‘T’ (terabytes). Sybase
recommends that you always include a unit specifier. 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 a user with the sa_role can execute the disk resize command.
Auditing Valuesin event and extrainfo columns of sysaudits are:
Command or access
Event Audit option audited Information in extrainfo
100 disk disk resize ¢ Roles— Current active roles

« Keywords or options—NULL

e Previousvalue— NULL

e Current value—NULL

¢ Other information — Index name

« Proxyinformation—CQOrigina login name, if aset
proxy isin effect

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

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:

e |/Oisdirected only at the device not being unmirrored.

e Thestatus column of sysdevices indicatesthat mirroring isdeactivated.
remove eliminates al sysdevices referencesto 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 device isthe one being
deactivated.

e Themirrorname column isset 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

250

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 devicefails, 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. 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 whileitisin 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 completes.

You cannot unmirror adatabase’slog device while adump transaction isin
progress. Adaptive Server displays amessage asking whether to abort the
dump or defer the disk unmirror until after the dump compl etes.

Note dump transaction with truncate_only and dump transaction with no_log
are not affected when alog deviceis unmirrored.

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.
Auditing Values in event and extrainfo columns of sysaudits are:
Command or access
Event Audit option audited Information in extrainfo
24 disk disk unmirror ¢ Roles— Current active roles

« Keywords or options — disk unmirror

e Previousvalue— NULL

e Current value—NULL

¢ Other information — Name of the disk

* Proxy information — Original login name, if set
proxy in effect

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

Auditing

252

Removes one or more databases from Adaptive Server.

drop database database_name [, database_name] ...

database_name

isthe name of adatabaseto remove. Use sp_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 allocation, and erases its entries from the sysdatabases and
sysusages System tables in the master database.

drop database clears the suspect page entries pertaining to the dropped
database from master..sysattributes.

Restrictions

You must be using the master database to drop a database.

You cannot drop a database that is in use (open for reading or writing by
any use).

You cannot use drop database to remove adatabase that isreferenced by a
tablein another database. Execute the following query to determine which
tables and external databases haveforeign-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.

You cannot use drop 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.

Valuesin event and extrainfo columns of sysaudits are:
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Command or access

Event Audit option audited Information in extrainfo

26 drop drop database .

Roles— Current active roles
Keywords or options—NULL
Previous value— NULL
Current value— NULL

Other information — NULL

Proxy information — Original login name, if set

proxy in effect

See also Commands alter database, create database, dbcc, use

Procedures sp_changedbowner, sp_helpdb, sp_renamedb, sp_spaceused
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drop default

Description

Syntax

Parameters

Examples

Usage

Standards

Permissions

Auditing

Removes a user-defined default.

drop default [owner.]default_name
[, [owner.]default_name] ...
default_name
is the name of an existing default. Execute sp_help to display alist of
existing defaults. Specify the owner’s name to drop a default of the same
name owned by adifferent user in the current database. The default valuefor
owner isthe current user.

Removes the user-defined default datedefault from the database:
drop default datedefault

e You cannot drop a default that is currently bound to acolumn or to a
user-defined datatype. Use sp_unbindefault to unbind the default before
you drop it.

*  You can bind anew default to a column or user-defined datatype without
unbinding its current default. The new default overrides the old one.

e Whenyou drop adefault for aNULL column, NULL becomes the
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.

Valuesin event and extrainfo columns of sysaudits are:

Event

Command or access

Audit option audited Information in extrainfo

31

See also

254

drop

drop default ¢ Roles— Current activeroles
« Keywords or options—NULL
¢ Previousvalue— NULL
e Current value—NULL
¢ Other information — NULL

¢ Proxy information — Original login name, if set
proxy in effect

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 SQLJfunction.
Examples Removes the SQLJ function square_root:
drop function square root
Usage drop function removes only user-created functions from the current database. It
does not remove system functions.
Permissions Only the Database Owner or user with the sa_role can execute drop function.
Auditing Values in event and extrainfo columns of sysaudits are:
Command oraccess
Event Audit option audited Information in extrainfo
98 drop drop function ¢ Roles— Current active roles
« Keywords or options—NULL
e Previousvalue— NULL
e Current value— NULL
e Other information — NULL
* Proxyinformation—CQOriginal login name, if aset
proxy isin effect
See also Documents See Java in Adaptive Server Enterprise for more information

about SQLJ functions.

Commands create function (SQLJ)
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drop index

Description

Syntax

Parameters

Examples

Usage

Standards
Permissions

Auditing

256

Removes an index from atable in the current database.

drop index table_name.index_name
[, table_name.index_name] ...

table_name
isthetablein which theindexed columnislocated. 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 constraintsthrough alter table or drop thetable. 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 Toget information about what indexes exist on atable, use the following,
where objname is the name of the table:

sp_helpindex objname
ANSI SQL — Compliance level: Transact-SQL extension.
drop index permission defaultsto the index owner and is not transferable.

Values in event and extrainfo columns of sysaudits are:
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Command or access

Event Audit option audited Information in extrainfo

105 drop index .

See also Commands create index

Roles— Current active roles
Keywords or options—NULL
Previous value— NULL
Current value— NULL

Other information — NULL

Proxy information—Original login name, if aset

proxy isin effect

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.
Auditing Values in event and extrainfo columns of sysaudits are:
Command or access
Event Audit option audited Information in extrainfo
28 drop drop procedure ¢ Roles— Current active roles

« Keywords or options—NULL
e Previousvalue— NULL

e Current value—NULL

¢ Other information — NULL

¢ Proxy information — Original login name, if set
proxy in effect

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 Drops a user-defined role.

Syntax drop role role_name [with override]

Parameters 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.

Examples 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

Usage * 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.

Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions You must be a System Security Officer to use drop role.
drop role permission is not included in the grant all command.

Auditing Valuesin event and extrainfo columns of sysaudits are:
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Command or access

Event Audit option audited Information in extrainfo
85 roles create role, drop role, * Roles— Current active roles
alter role, grant role, or « Keywords or options— NULL
revoke role ¢ Previousvalue— NULL
¢ Current value— NULL
¢ Other information — NULL
¢ Proxy information — Original login name, if set
proxy in effect
See also 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 Removes a user-defined rule.
Syntax drop rule [owner.Jrule_name [, [owner.]Jrule_name] ...
Parameters 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 inthe current database. The default
value for owner isthe current user.
Examples Removes the rule pubid_rule from the current database:
drop rule pubid rule
Usage » Beforedropping arule, you must unbind it using sp_unbindrule. If therule
has not been unbound, an error message appears, and the drop rule
command fails.

* 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.

» After you drop arule, Adaptive Server enters new datainto the columns
that were previously governed by the rule without constraints. Existing
datais not affected in any way.

Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions drop rule permission defaults to the rule owner and is not transferable.
Auditing Valuesin event and extrainfo columns of sysaudits are:
Command or access
Event Audit option audited Information in extrainfo
30 drop drop rule ¢ Roles— Current activeroles
« Keywords or options—NULL
¢ Previousvalue— NULL
e Current value— NULL
¢ Other information — NULL
¢ Proxy information — Original login name, if set
proxy in effect
See also Commands create rule

262

System procedures sp_bindrule, sp_help, sp_helptext, sp_unbindrule
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drop table

Description

Syntax

Parameters

Examples

Usage

Removes a table definition and al of its data, indexes, partition properties,
triggers, and permissions from the database.

drop table [[database.Jowner.]table_name
[, [[database.]owner.]table_name ] ...

table_name
isthe name of the table to drop. Specify the database nameif 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 is the current
user, and the default value for database is the current database.

Removesthe table roysched 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.

*  Whenyoudrop atable, any partition condition associated with the tableis
also dropped.

e The system tables affected when atable is dropped are sysobjects,
syscolumns, sysindexes, sysprotects, syscomments, syspartitions,
syspartitionkeys, and sysprocedures.

e |f Component Integration Servicesis enabled, and if the table being
dropped was created with create existing table, the table is not dropped
fromtheremoteserver. Instead, Adaptive Server removesreferencestothe
table from the system tables.

Restrictions
*  You cannot use the drop table command on system tables.

e You can drop atablein any database, aslong as you 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

e If youdelete all therowsin atable or use the truncate table command, the
table still exists until you drop it.
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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:

Table 1-21: 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 fokeyl through fokey16

Table D

reftabid tableid

Database name

pmrydbname frgndbname

Standards
Permissions

Auditing

264

Because the referencing 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 drop
table.

You can drop areferencing table or its database. Adaptive Server
automatically removes the foreign-key information from the referenced
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. For more information about loading 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.

Values in event and extrainfo columns of sysaudits are:
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Event Audit option

Command oraccess
audited

Information in extrainfo

27 drop

drop table

Roles— Current active roles
Keywords or options—NULL
Previous value— NULL
Current value— NULL

Other information — NULL

Proxy information — Original login name, if set

proxy in effect

See also Commands alter table, create table, delete, truncate table

System procedures sp_depends, sp_help, sp_spaceused
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drop trigger

Description Removes a trigger.
Syntax drop trigger [owner.]trigger_name
[, [owner.]Jtrigger_name] ...
Parameters 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.
Examples Removes triggerl from the current database:
drop trigger triggerl
Usage » drop trigger drops atrigger in the current database.

*  You need not 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.

Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions drop trigger permission defaults to the trigger owner and is not transferable.
Auditing Values in event and extrainfo columns of sysaudits are:
Command or access
Event Audit option audited Information in extrainfo
29 drop drop trigger ¢ Roles— Current activeroles
« Keywords or options—NULL
¢ Previousvalue— NULL
e Current value—NULL
¢ Other information — NULL
¢ Proxy information — Original login name, if set
proxy in effect
See also Commands create trigger
System procedures sp_depends, sp_help, sp_helptext
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drop view
Description Removes one or more views from the current database.
Syntax drop view [owner.]Jview_name [, [owner.]Jview_name] ...
Parameters 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.
Examples Removes the view new_price from the current database:
drop view new price
Usage *  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.
Standards ANSI SQL — Compliance level: Transact-SQL extension.
Permissions drop view permission defaults to the view owner and is not transferable.
Auditing Values in event and extrainfo columns of sysaudits are:
Command or access
Event Audit option audited Information in extrainfo
33 drop drop view ¢ Roles— Current active roles
« Keywords or options—NULL
e Previousvalue— NULL
¢ Current value— NULL
¢ Other information — NULL
See also Commands create view

System procedures sp_depends, sp_help, sp_helptext
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dump database

Description

Syntax

268

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.

Thetarget platform of aload database operation need not be the same platform
as the source platform where the dump database operation occurred. dump
database and load database are performed from either abig endian platform to
alittle endian platform, or from alittle endian platform to abig endian
platform.

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]
with verify[ = header | full]

[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,
compression = compress_level
dumpvolume = volume_name,
file = file_name,

[dismount | nodismount],
[nounload | unload],
passwd = password,
retaindays = number_days,

[nainit | init],
notify = {client | operator_console}
1
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Parameters

database_name
isthe name of the database from which you are copying data. The database
name can be specified as aliteral, alocal variable, or a stored procedure
parameter.

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 28, “Backing Up and
Restoring User Databases’ in the System Administration Guide for more
information about the compress option.

Note Sybaserecommendsthe native "compression = compress_level" option as
preferred over the older "compress::compression_level" option. The native
option allows compression of both local and remote dumps, and the dumpsthat
it creates will describe their own compression level during aload. The older
option isretained for compatibility with older applications.

to stripe_device
is the device to which to copy the data. See “ Specifying dump devices’ on
page 277 in this section for information about what form to use when
specifying a dump 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 as record gaps and tape marks. The maximum capacity isthe
capacity of the device on the drive, not the drive itself. This rule worksin
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.

compression = compress_level

isanumber between 1 and 9, with 9 providing the highest level of
compression. Thereis no default compression level; if you do not specify
compression = compress_level, Adaptive Server does not compress the
dump.

Note Sybaserecommendsthe native"compression = compress_level" option as
preferred over the older "compress::compression_level" option. The native
option allows compression of both local and remote dumps, and the dumpsthat
it creates will describe their own compression level during aload. The older
option is retained for compatibility with older applications.

dumpvolume = volume_name

establishesthe namethat is assigned to the volume. The maximum length of
volume_name is 6 characters. Backup Server writesthe volume_name inthe
ANSI tapelabel when overwriting an existing dump, dumping to anew tape,
or dumping to atape whose contents are not recognizable. Theload database
command checks the label and generates an error message if the wrong
volume is loaded.

Warning! Label eachtapevolumeasyou createit so that the operator can load
the correct tape.
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with verify[ = header | full]
allows the backupserver to perform aminimal header or structural row
check on the data pages as they are being copied to the archives. There are
no structural checksdone at thistimeto gam, oam, allocation pages, indexes,
text, or log pages. The only other check is done on pages where the page
number matches to the page header.

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 portionto 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 277 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 completes. Use nodismount to keep tapes available for additional
dumps or loads.

nounload | unload
determines whether tapes rewind after the dump compl etes. By defaullt,
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.

passwd = password
is the password you provide to protect the dump file from unauthorized
users. The password must be between 6 and 30 characters long.
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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 amultivolume 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 278.

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 messages to the terminal on which Backup Server
isrunning.
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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 optioninitializesthetape 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/nrmto"
with unload

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/nrmt0O"
with notify = client

Example 6 Createsacompressed dump of the pubs2 databaseinto alocal file
called dmp090100.dmp using a compression level of 4:

dump database pubs2 to
"compress: :4::/opt/bin/Sybase/dumps/dmp090100.dmp"
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Alternatively, you can create a compressed dump of the pubs2 database into a
local file called dmp090100.dmp using a compression level of 4 using
compression = compression_level Syntax

dump database pubs2 to "/opt/bin/Sybase/dumps/dmp090100.dmp"
with compression = 4

Example 7 Dumps the pubs2 database to the remote machine called
“remotemachine” and uses a compression level of 4:

dump database pubs2 to "/Syb backup/mydb.db" at remotemachine
with compression = "4"

Usage » If you use sp_hidetext followed by a cross-platform dump and load, you
must manually drop and re-create all hidden objectsin order that they
remain hidden.

»  Table 1-22 describes the commands and system procedures used to back

up databases:
Table 1-22: 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 volume change messages. sp_volchanged

Restrictions

» |If adatabase has proxy tables, the proxy tables are a part of the database
save set. The content data of proxy tablesisnot 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.

e You cannot mix Sybase dumps and non-Sybase data (for example, UNIX
archives) on the same tape.
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e |f adatabase 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 externa
referential integrity constraints.

¢ You cannot use dump database in a user-defined transaction.

e If youissue dump database on a database where a dump transaction is
already in progress, dump database sleeps until the transaction dump
completes.

e When using 1/4-inch cartridge tape, you can dump only one database or
transaction log per tape.

¢ You cannot dump adatabase if it has offline pages. To force offline pages
online, use sp_forceonline_db or sp_forceonline_page.

«  Before you run dump database, for a cross platform dump and load, use
the following proceduresto move the database to atransactional quiescent
status:

a Verify the database runs cleanly by executing dbcc checkdb and dbcc
checkalloc.

b  To prevent concurrent updates from open transactions by other
processes during dump database, use sp_dboption to place the
database in a single- user mode.

¢ Flush statistics to systabstats using sp_flushstats.
d Waitfor 10 to 30 seconds, depending on the database size and activity.
e Run checkpoint against the database to flush updated pages.
f  Rundump database.
e dump transaction and load transaction are not allowed across platforms.

e dump database and load database to or from aremote backupserver are not
supported across platforms.

e You cannot load a password-protected dump file across platforms.
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If you perform dump database and load database for aparsed XML object,
you must parse the text again after the load database is compl eted.

You cannot perform dump database and load database across platformson
Adaptive Servers versions earlier than 11.9.

Adaptive Server cannot translate embedded data structures stored as
binary, varbinary, or image columns.,

load database is not allowed on the master database across platforms.

Stored procedures and other compiled objects are recompiled from the
SQL text in syscomments at the first execution after the load database.

If you do not have permission to recompile from text, then the person who
does has to recompile from text using dbcc upgrade_object to upgrade
objects.

Note If you migrate login recordsin syslogins system table in the master
database from Solaristo Linux, you can use bcp with character format. The
login password from the Solaris platform is compatible on Linux without
atrace flag from this release. For al other combinations and platforms,
login records need to be recreated because the passwords are not
compatible.

Scheduling dumps

276

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.
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« 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 these databases can cause database
corruption.

» Develop aregular schedule for backing up user databases and their
transaction logs.

«  Usethresholds to automate backup procedures. To take advantage of
Adaptive Server |last-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

e 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.

e Backupsof the master database are needed for recovery proceduresin case
of afailurethat affectsthe master database. Seethe System Administration
Guidefor step-by-step instructionsfor backing up and restoring the master
database.

e 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

*  You can specify the dump device as aliteral, alocal variable, or a
parameter to a stored procedure.

e You cannot dump to the null device (on UNIX, /dev/null).

«  Dumping to multiplestripesis supported for tape and disk devices. Placing
multiple dumps on adevice is supported only for tape devices.

e You can specify aloca dump device as:
e Alogical device name from the sysdevices system table
e An absolute path name
e A relative path name
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Backup Server resolves relative path names using the current working
directory in Adaptive Server.

»  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 letters, numbers, or the underscore (), you must encloseitin
quotes.

e Ownership and permissions problems on the dump device may interfere
with the use of dump commands. sp_addumpdevice addsthe device to the
system tables, but does not guarantee that you can dump to that device or
create afile as a dump device.

*  Youcanrunmorethan onedump (or load) at the sametime, aslong aseach
uses different dump devices.

» If thedevicefile aready 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 youissue 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; do not deleteit.

» 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 filesonthe
tape or disk.
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e 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.

e 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.

File names and archive names

e 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, thisfieldin

the label identifies the file name. The ANSI specification applies these
labels only 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.
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e The second filename is actually the archive name, the name stored in
the HDR1 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 thearchive nameisnot specified, adump createsone; aload usesthefirst
name it encounters.

The meaning of filename in the to *filename’ clause changes according to
whether thisisadisk or tape dump:

» If thedumpisto tape, ‘filename’ isthe name of the tape device,
e If thedumpistodisk, it isthe name of adisk file.

If thisisadisk dump and ‘filename’ is not a complete path, it is 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:
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Figure 1-2: File naming convention for database dumps to tape

cations 98 059 OE100
of database name  digitsof  year since midnight
year

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.

e During loads, Backup Server usesthetape label to verify that volumesare
mounted in the correct order. This allows you to load from a smaller
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

e 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 verifies that the first file has not yet expired. If the tape
contains non-Sybase data, Backup Server rejectsit to avoid destroying
potentially valuable information.
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» 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:

e inittoinitialize the tape for the first dump
* noinit (the default) to append subsequent dumps
* unload to rewind and unload the tape after the last dump

Figure 1-3: Dumping several databases to the same volume

dump database mydb dump database dump database
to /dev/nrmt4 yourdb pubs2
with init to /dev{nrmt4 to /dev/nrmt4

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.
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Standards

Permissions

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.

Performance Notes

Due to the design of indexes within a dataserver that provides an optimum
search path, index rows are ordered for fast access to the table's data row.
Index rows which contain row identifiers (RIDs), are treated as binary to
achieve afast accessto the user table.

Within the same architecture platform, the order of index rows remains valid
and search order for a selection criteriatakes its normal path. However, when
index rows are trand ated across different architectures, thisinvalidates the
order by which optimization was done. Thisresultsin an invalid index on user
tables when the cross platform dump and load feature is performed.

A database dump from a different architecture, such as big endian to little
endian, isloaded, certain indexes are marked as suspect:

* Non-clustered index on APL table.
¢ Clustered index on DOL table.
* Non-clustered index on DOL table.

To fix indexes on the target system, after load from a different architecture
dump, you could use one of two methods:

1 Drop and re-create all of theindexes.

2 Usesp_post_xpload, see Chapter 1, “ System Procedures,” in Reference
Manual: Procedures.

Sincethe data point and information varies from usage on indexes, the schema,
user data, number of indexes, index key length, and number of index rows, in
general, it requires planning to recreate indexes on large tables asit can be a
lengthy process. sp_post_xpload validates indexes, dropsinvalid indexes, and
recreates dropped indexes, in a single command on databases.

Since sp_post_xpload performs many operations it can take longer than drop
and recreate indexes. Sybase recommends that you use the drop and recreate
indexes on those databases larger that 10G..

ANSI SQL — Compliance level: Transact-SQL extension.

Only the System Administrator, the Database Owner, and users with the
Operator role can execute dump database.
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Auditing Valuesin event and extrainfo columns of sysaudits are:
Command oraccess
Event Audit option audited Information in extrainfo
34 dump dump database ¢ Roles— Current activeroles

« Keywords or options—NULL
¢ Previousvalue— NULL

e Current value— NULL

e Other information — NULL

¢ Proxy information — Original login name, if set
proxy in effect

See also Documents Chapter 28, “Backing Up and Restoring User Databases” in the
System Administration Guide.
Commands dump transaction, load database, load transaction

System procedures sp_addthreshold, sp_addumpdevice, sp_dropdevice,
sp_dropthreshold, sp_helpdb, sp_helpdevice, sp_helpthreshold, sp_hidetext,
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,
compression = compress_level,
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::]]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,
compression = compress_level
dumpvolume = volume_name,
file = file_name,
[dismount | nodismount],
[nounload | unload],
retaindays = number_days,
[noinit | init],
no_truncate,
notify = {client | operator_console}}]

Parameters database_name
isthe name of the database from which you are copying data. The name can
be given as aliteral, aloca variable, or aparameter to a stored procedure.
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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. For more information about the
compress option, see Chapter 27, “Backing Up and Restoring User
Databases’ in the System Administration Guide.

Note The compression = compress_level option allows you to compress a
dump file on both local and remote machines, and differs from the
compress::compression_level option, which you can use only to compress a
dump file on loca machine.

Beginning with Adaptive Server version 15.0, Sybase supports—and
recommends—the native compression = compression_level syntax.

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 277 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 as
many as 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 device is attached. For
platforms that use interfaces files, backup_server_name must appear in the
interfacesfile.
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density = density_value
overridesthe default density for atape device. Valid densities are 800, 1600,
6250, 6666, 10000, and 38000. Not all values are 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 sizefor
your system.

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
dlightly less than the recommended capacity for your device.

A general rulefor calculating capacity is to use 70 percent of the
manufacturer’s maximum capacity for the device, leaving 30 percent for
overhead such asrecord gaps and tape marks. Thisruleworksin most cases,
but may not work in all cases because of differences in 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.

compression = compress_level
isanumber between 1 and 9, with 9 providing the highest level of
compression. Thereis no default compression level; if you do not specify
compression = compress_level, Adaptive Server does not compress the
dump.

Note Sybaserecommendsthe native"compression = compress_level" option as
preferred over the older "compress::compression_level" option. The native
option allows compression of both local and remote dumps, and the dumpsthat
it creates will describe their own compression level during aload. The older
option is retained for compatibility with older applications.
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dumpvolume = volume_name
establishesthe name that 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 a tape whose contents are not recognizable.
The load transaction command checks the label and generates an error
message if the wrong volume is |oaded.

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 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 changes required. See* Specifying dump devices’ on
page 277 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 completes. Use nodismount to keep tapes available for additional
dumps or loads.

nounload | unload
determines whether tapes rewind after the dump compl etes. By defaullt,
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.
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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 amultivolume dump. Use init for the first database you dump to
atape, to overwriteits 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 278.

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. If you load a dump generated using
the no_truncate option, Adaptive Server prevents you 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.
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Examples

Usage

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 Dumpsthe transaction log to atape, appending it to thefiles on the
tape, since theinit 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. Theinit 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

Example 3 Dumps completed transactions from the inventory_db transaction
log file to device dev1:

dump tran inventory db to devl with standby access

e If you use sp_hidetext followed by a cross-platform dump and load, you
must manually drop and re-create all hidden objectsin order that they
remain hidden.

e Table 1-23 describes the commands and system procedures used to back
up databases and logs.

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 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 due to insufficient log space.  dump transaction with no_log

Then copy the entire database. dump database

Respond to the Backup Server volume change messages. sp_volchanged
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Restrictions

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 is enabled 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! Do not modify the log table syslogs with a delete, update, or
insert command.

If a database 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 adump database or another dump transaction isin
progress, the second command sleeps until the first compl etes.

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 mix Sybase dumps and non-Sybase data (for example, UNIX
archives) on the same tape.

You cannot dump a transaction with no_log or with truncate_only if the
database has offline pages.
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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.

e Thebackup created by dump transaction with no_truncate isthe most recent
dump for your log. When restoring the database, load this dump last.

Dumping databases without separate log segments

e When adatabase 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.

e Usewith truncate_only on the master, model, and sybsystemprocs
databases, which do not have log segments on a separate device from data
segments.

e You can also use with truncate_only on very small databases that store the
transaction log and data on the same device.

* 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
e Usethewith standby_access option to dump transaction logs for loading
into a server that acts as awarm standby server for the database.

e 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 |oad two or more transaction logsin sequence and you want the
database to be online between loads.
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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, Adaptive Server does not 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
usual 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 recoverahility.

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.

Every use of dump transaction...with no_log is considered an error and is
recorded in the Adaptive Server error log.

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 with no_log. 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.
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dump transaction uses less storage space and takes |ess 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 the
Adaptive Server last-chance threshold, create user databases with log
segments on a separate device from data segments.

When space on the log segment falls below 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 threshol ds, see the System
Administration Guide.

Specifying dump devices

Reference Manual: Commands

You can specify the dump device as aliteral, alocal variable, or a
parameter to a stored procedure.

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

The Backup Server resolvesrel ative path names using the current working
directory in Adaptive Server.

Dumping to multiplestripesissupported for tape and 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.

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.
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You can run more than one dump (or load) at the sametime, aslong asthey
use different dump devices.

Determining tape device characteristics

If you issue a dump 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

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 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

»  Two-digit year number

»  Three-digit day of the year (1— 366)

»  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:
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Figure 1-4: File naming convention for transaction log dumps

cations 93 059 OE100
last