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New Features in Ingres 9.3 
This section contains the following topics: 

DBMS Server Enhancements (see page 5) 
Connectivity Enhancements (see page 9) 
Supportability Enhancements (see page 12) 

 

DBMS Server Enhancements 

Large Object Pattern Matching 

The LIKE predicate, which performs pattern matching for character and 
Unicode data, is extended to support LONG VARCHAR and LONG NVARCHAR 
data.  

In addition, the following pattern-matching predicates, which belong to the 
LIKE family of predicates, are included:  

 BEGINNING 

 CONTAINING 

 ENDING 

 SIMILAR TO (ANSI SQL), which supports regular expression pattern 

All predicates in the LIKE family support the same string types, including LOBs, 
and support case-insensitive search (the keywords WITH CASE and WITHOUT 
CASE can be used in the ESCAPE clause of the predicate). They differ only in 
the patterns that they support.  

For details, see the SQL Reference Guide.  
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DBMS Server Enhancements 
 

Table Procedures 

Table procedures and associated enhancements help improve the usability of 
database procedures.  

A table procedure is a row-producing database procedure that can be invoked 
in the FROM clause of a SELECT statement. The procedure invocation can 
return rows, just as tables and views in the FROM clause can return rows.  

A second enhancement allows columns of the result row of a row-producing 
procedure to be named, which makes the result rows of the table procedure 
accessible from within the query. This enhancement adds new syntax to the 
RESULT ROW clause of the CREATE PROCEDURE statement. 

A third enhancement, the support of positional parameter notation, makes 
database procedure invocation more flexible. You can now code parameter 
values in a procedure invocation without their accompanying parameter 
names, if each value corresponds to its matching ordinal location in the list of 
declared parameters. This enhancement changes the syntax of the EXECUTE 
PROCEDURE statement. 

Existing queries must be rewritten or new queries written to take advantage of 
these enhancements. 

When migrating, to take advantage of the new features, existing row-
producing procedures must be dropped and recreated with explicitly named 
result row columns, or the result row columns must be referenced using the 
Ingres default naming conventions.  

Table procedures require the same authorizations that are required for 
executing database procedures. 

New syntax is added to the following SQL statements:  

 CREATE PROCEDURE 

 EXECUTE PROCEDURE 

 SELECT 

For details, see these statement descriptions in the SQL Reference Guide.  
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DBMS Server Enhancements 
 

Identity Columns 

An identity column is an integer column whose values are automatically 
generated from a system-defined sequence.  

An identity column provides a way to automatically generate a unique numeric 
value for each row in a table. A table can have only one column that is defined 
with the identity attribute.  

Identity columns are ideal for generating unique primary key values. 
Applications can use identity columns to avoid concurrency and performance 
problems that can result when an application generates its own counter 
outside of the database.  

For example, if an application maintains a one-row table containing a counter, 
only one transaction at a time can increment the counter. In contrast, a 
counter maintained through an identity column achieves higher levels of 
concurrency because the counter is not locked by transactions. An 
uncommitted transaction that has incremented the counter does not prevent 
subsequent transactions from incrementing the counter.  

Identity columns are defined with the keywords GENERATED ALWAYS AS 
IDENTITY or GENERATED BY DEFAULT AS IDENTITY in the column 
specifications of CREATE TABLE statements.  

The identity column feature affects the syntax of the following SQL 
statements: 

 CREATE TABLE  

 ALTER TABLE…ALTER COLUMN 

 INSERT  

For details, see these statement descriptions in the SQL Reference Guide.  
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DBMS Server Enhancements 
 

Unordered Sequences 

An unordered sequence is an integer (32-bit or 64-bit) sequence that returns 
non-consecutive values. 

Unordered sequences are useful for applications that use the sequence to 
generate values for a B-tree indexed column. Because column values are 
generated in an unordered sequence, the B-tree can expand gracefully, 
without the overhead associated with continually adding entries at the end of 
the value range. 

To request an unordered sequence, use the UNORDERED keyword on the 
CREATE SEQUENCE statement. Unordered sequences will produce all positive 
integer values before repeating. 

For more information, see the SQL Reference Guide. 
 

64-bit Integer Sequences 

A sequence can be a 64-bit integer.  

Support for 64-bit integer sequences affects the CREATE SEQUENCE statement 
syntax. A sequence can be created as a BIGINT, as well as an INTEGER or 
DECIMAL data type. For example:  

CREATE SEQUENCE bigseq1 AS BIGINT 

You must upgrade to take advantage of the 64-bit integer sequence. 
Upgrading changes the layout of the iisequences system catalog. 

For more information, see the SQL Reference Guide. 
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Connectivity Enhancements 

Support for Multiple Data Access Servers 

Changes to Ingres configuration tools and to port syntax provide greater 
flexibility in configuring environments.   

This enhancement makes it possible to configure multiple Data Access Servers 
(DAS) in Configuration-By-Forms (CBF) and Configuration Manager (VCBF). It 
also lets you specify multiple ports in the JDBC connection URL or the Ingres 
.NET Data Provider connection string.  

In CBF or VCBF, for the Data Access Server component, you can specify a 
startup count from 1 to 15.  On the port parameter, the listen address for the 
network port can be a numeric port identifier or an Ingres symbolic port 
identifier such as II7.  

If you specify a startup count greater than 1, CBF adds a + designator to the 
specified port identifier. If a listen is attempted on a port identifier with a + 
designator, the address is incremented (rolled up) and a listen attempt is 
made on the next address. 

If the specified startup count is greater than 1 and any TCP numeric ports are 
found, CBF prompts the user as to whether numeric ports should roll up. If the 
user selects NO, CBF resets the startup count to 1 and removes all rollup 
designators for TCP existing ports, whether specified as numeric or not.  

Although numeric ports can be rolled up (for example, 28750+ will roll up to 
28751, 28752, and so on), rollup may not be wanted because numeric ports 
are often specified for security reasons.  

Assuming most installations will want to run the Net and DAS servers in the 
existing port configuration, the Net Server default configuration remains as a 
two-character port code, representing the installation code, and the DAS 
server default configuration remains as XX7, where XX is the installation code.  

Example Configuration and Connection Data—The following configuration, 
specified in CBF or VCBF, will start four Data Access Servers listening on 
symbolic ports II7, II8, II9, and II10: 

DAS startup count: 4 
tcp_ip status: ON 
tcp_ip port: II7+ 

A JDBC client can then use the following URL to connect:  

jdbc:ingres://host:II7,II8,II9,II10/dbname;UID=user;PWD=password 
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Connectivity Enhancements 
 

For more information, see the Connectivity Guide chapters "Configuring the 
Data Access Server,"  "Understanding JDBC Connectivity," and "Understanding 
.NET Data Provider Connectivity."  

 

Deprecation of wintcp Network Protocol Driver (Windows) 

The tcp_ip network protocol driver has become the default driver on Windows, 
replacing the wintcp driver, which is deprecated. The newer driver has better 
performance, stability, and more features, including IPv6 support. 

During an upgrade, the Ingres installer runs a conversion utility to 
automatically convert vnode definitions and config.dat settings from wintcp to 
tcp_ip. This utility, iicvtwintcp, can also be run standalone.  

While it is possible to manually reconfigure Ingres installations to use tcp_ip 
only, the process can involve thousands of updates to vnode definitions and 
configuration files on various machines. The iicvtwintcp utility provides a 
simple one-step procedure to convert all necessary configuration information. 

The wintcp protocol is still available in this release. You can use the iicvtwintcp 
utility to restore definitions back to the wintcp setting.  

Both wintcp and tcp_ip implement the same TCP/IP network protocol and are 
completely inter-operable with each other and with any Ingres TCP/IP protocol 
driver on other platforms. The tcp_ip driver supports both IPv6 and IPv4; the 
wintcp driver supports IPv4 only. 

For details on the iicvtwintcp utility, see the Connectivity Guide appendix "IPv6 
Configuration." 

 

10  Release Summary 
 



Connectivity Enhancements 
 

Scrollable Cursor Support in ODBC 

Support for static (read-only) and keyset-driven (updatable) cursor types are 
added to the Ingres ODBC driver. These cursor types allow the cursor to be 
positioned in any direction within a result set.   

Static and keyset-driven cursors support the following position directives: 

 SQL_FETCH_NEXT - fetch the next record in the result set 

 SQL_FETCH_FIRST - fetch the first record in the result set 

 SQL_FETCH_LAST - fetch the last record in the result set 

 SQL_FETCH_PRIOR - fetch the previous record in the result set 

 SQL_FETCH_ABSOLUTE - fetch a record based on the position in the result 
set 

 SQL_FETCH_RELATIVE – fetch relative to n rows from the current position 
in the result set  

In contrast, forward-only cursors support only SQL_FETCH_NEXT.  

Static and keyset-driven cursors can be used only if the target database is 
Ingres 9.2 and later. For Ingres databases prior to 9.2, the Cursor Library can 
be used to simulate these types of cursors. 

The Ingres ODBC driver now supports the SQLSetPos() function, which works 
for keyset-driven cursors only. SQLSetPos() allows the ODBC application to 
scroll the cursor to an absolute position within the result set and perform 
updates or deletes on the selected record. 

For details, see the Connectivity Guide.  
 

EnlistTransaction and TransactionScope Support in Ingres .NET Data Provider 

The IngresConnection.EnlistTransaction() method allows a generic .NET 
application to enlist in a distributed transaction as defined in the .NET 
Framework 2.0 System.Transactions namespace.  

The IngresConnection.EnlistTransaction( ) method supports Ingres 
transactions in the generic programming model of .NET 
System.Transactions.Transaction and TransactionScope classes. The 
enlistment works with .NET and the MSDTC to commit or roll back database 
changes made by Ingres and other resource managers as an atomic unit of 
work. 

For more information, see the Connectivity Guide.  
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Supportability Enhancements 

Pluggable Authentication Module (PAM) Support (Linux and UNIX) 

Ingres provides support for pluggable authentication modules (PAM) through 
the ingvalidpam program.  

Ingvalidpam is a password validation program that can be used instead of the 
ingvalidpw program. Like ingvalidpw, ingvalidpam is used only in Linux and 
UNIX environments. If the DBMS Server runs on Linux or UNIX, the Ingres 
client can run on any platform and PAM can be used to authenticate.  

When using ingvalidpam, Ingres interfaces with PAM, rather than the 
underlying authentication mechanism. If the latter is changed (from standard 
UNIX to LDAP, for example), only the PAM configuration, not Ingres, needs to 
change. As long as the Ingres DBMS Server recognizes the user name as a 
valid Ingres user, applications will work as they did previously.  

PAM support provides these benefits:  

 Enables Ingres to support more authentication mechanisms than it did 
previously 

 Easier to support one program that supports multiple security services 
(controlled by PAM configuration) than the various operating-specific user 
authentication schemes  

 Lower security exposure because the authorization program can run either 
with no special privileges or with shadow group privileges, whereas 
ingvalidpw must run as root 

The invalidpam executable and source are included in the Ingres distribution. 
In most cases, the executable works fine as delivered, but you can build it 
from the source, if necessary.  

For more information, see the Security Guide. 
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Supportability Enhancements 
 

Ingres JDBC Driver Properties Generator 

To simplify the setup of JDBC driver properties, the Ingres JDBC Driver 
Properties Generator (iijdbcprop command) reads the Ingres configuration and 
generates the corresponding JDBC driver properties file (iijdbc.properties). This 
utility runs automatically during installation but can be run at any time. 

By automatically generating all supported JDBC properties, the utility helps 
keep the JDBC driver behavior synchronized with a remote Ingres installation, 
and reduces the potential for typographical errors in driver property entries.  

Properties not in the Ingres configuration files are commented out. These 
driver properties can be easily uncommented, and then appropriate values set. 

For more information, see the JDBC Driver Properties Generator section in the 
Connectivity Guide and the iijdbcprop command description in the Command 
Reference Guide.  

 

Line Numbers for All Error Messages 

Information added to messages written to the error log (errlog.log) makes it 
easier to identify the source of errors. The error message header in errlog.log 
embeds the file name and line number of the source file in which the error is 
detected.  

Information added to the message header is shown in bold in the following 
example:  

INGDEV-SERVER1_ING::[51626             , 28254     ,  96f920e0, dm2t.c:2504]: 08-
Sep-2008 17:26:45.94 E_DM9C8A_DM2T_FIX_TCB   An error occurred while trying to 
locate and/or build the Table Control Block for a table. 

where dm2t.c is the file name, and 2504 is the line number.  

Because source information is now included in errlog.log, it is no longer 
necessary to define II_DBMS_LOG to see source information, although the 
messages continue to be echoed to II_DBMS_LOG. 
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