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About This Content
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This guide provides background information to help you understand how TimesTen works, as
well as step-by-step instructions that show how to perform the most commonly-needed tasks..

Audience

To work with this guide, you should understand how database systems work and have some
knowledge of Structured Query Language (SQL).

Documentation Accessibility

For information about Oracle's commitment to accessibility, visit the Oracle Accessibility
Program website at http://www.oracle.com/pls/topic/lookup?ctx=acc&id=docacc.

Access to Oracle Support

Oracle customers that have purchased support have access to electronic support through My
Oracle Support. For information, visit http://www.oracle.com/pls/topic/lookup?ctx=acc&id=info
or visit http://www.oracle.com/pls/topic/lookup?ctx=acc&id=trs if you are hearing impaired.

Conventions

The following text conventions are used in this document.

Convention Meaning

boldface Boldface type indicates graphical user interface elements associated with an
action, or terms defined in text or the glossary.

italic Italic type indicates book titles, emphasis, or placeholder variables for which
you supply particular values.

monospace Monospace type indicates commands within a paragraph, URLSs, code in
examples, text that appears on the screen, or text that you enter.
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What's New

This section summarizes the new features and functionality of Oracle TimesTen In-Memory
Database Release 22.1 that are documented in this guide, providing links into the guide for
more information.

New features in Release 22.1.1.17.0

Previously, you could only provide credentials when opening a connection to the TimesTen
database by providing the user name and password individually in a client DSN or using
connection attributes. Now, you can provide user credentials within an Oracle Wallet where
the wallet location is provided when opening a connection. The preferred method is storing
credentials in an Oracle Wallet.

See Providing User Credentials When Connecting.

New features in Release 22.1.1.3.0

If an application process wants to use both direct and client/server TimesTen drivers, then
it should link with an ODBC driver manager. In this release, a TimesTen-specific driver
manager is provided. The TimesTen driver manager is a transparent, low overhead option
designed specifically for this use case and supports all TimesTen functionality. See
Connecting Using an ODBC Driver Manager.

New features in Release 22.1.1.1.0

ORACLE

Executing a SELECT statement returns a result set (if there is one). The client driver stores
a maximum number of rows from the result set that fits into a result set buffer. You can
improve performance by adjusting the maximum size of the result set buffer or the
maximum number of rows that can be stored into a result set buffer. See "Sizing the Client
Result Set Buffer" for details.

There are now two LRU aging policies for TimesTen Classic:
— LRU aging based on set thresholds for the amount of permanent memory in use.
— LRU aging based on row thresholds for a specified root tables of your cache groups.

See "Usage-Based Aging" and "Defining LRU Aging Based on Row Thresholds for Tables"
for details.

The ttPageLevelTableInfo built-in procedure shows the page allocation for each table to
determine when TimesTen is reusing empty slots and freeing empty pages or if new pages
are allocated to store new rows. See "Determining the Effectiveness of Aging" for details.

There is a new RAM policy of enduring. In addition to being able to manually load and
unload data from the database (the same as the manual RAM policy), you can also attach,
detach, and free the shared memory segment. When you detach, theshared memory
segment still exists and can be reused when you attach to it. See "Specifying a RAM
Policy" and "Detaching, Attaching, and Freeing the Shared Memory Segment" for details.
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What's New

* For TimesTen Classic, the root user can set up systemd to use for automatic management
(including starting and stopping) of the TimesTen daemon. See "Automatically Starting the
TimesTen Daemon" and "Using systemd to Automatically Manage the TimesTen Daemon"

for details.
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Connecting to a TimesTen Database

A TimesTen database is a collection of objects such as tables, views, and sequences. You can
access and manipulate the TimesTen database through SQL statements after connecting to
the database.

In TimesTen Classic, if your database does not exist, then TimesTen Classic creates the
database with the specified connection attributes when the instance administrator connects to
the database.

In TimesTen Scaleout, you create and open the database before applications can connect to
the database. See Managing a Database in the Oracle TimesTen In-Memory Database
Scaleout User's Guide.

Once you have created a database, you can perform the following:

* Run an application that uses the database.

e Use the ttIsgl utility to connect to the database and run a SQL file or start an interactive
SQL session. See Using ttlsgl in Batch Mode or Interactive Mode.

This chapter describes how to configure to connect to the TimesTen database. The connection
attributes include management configuration details for your TimesTen database.

e Connecting to TimesTen with ODBC and JDBC Drivers

*  Specifying Data Source Names to Identify TimesTen Databases
e Creating a DSN on Linux and UNIX for TimesTen Classic

* Defining Client and Server DSNs

* Resolution Path for a DSN

* DSN Examples for TimesTen Classic

e odbc.ini File Entry Descriptions

» Connecting to a Database Using a Connection String

Connecting to TimesTen with ODBC and JDBC Drivers

ORACLE

An application can use different interfaces and drivers to access the TimesTen database.
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Figure 1-1 Application Access to TimesTen Database Diagram

Python
Application Node.js

Pro*C/C++| ODPNET | ODPI-C

JDBC TTClasses (C++) OClI

ODBC driver

SQL engine PL/SQL engine

TimesTen database engine

e Open source languages interact with TimesTen through the Oracle Database Programming
Interface for C (ODPI-C). The languages currently supported are Python and Node.js. See
Getting Started in the Oracle TimesTen In-Memory Database Open Source Languages
Support Guide.

e C applications interact with TimesTen by linking with a TimesTen direct or client/server
driver, by linking with the TimesTen driver manager, by linking with a generic driver
manager, or by using the OCI or Pro*C/C++ APIs that indirectly access the TimesTen
ODBC driver.

e Java applications interact with TimesTen by using the TimesTen JDBC driver.

e C++ applications can interact with TimesTen directly through ODBC, through a TimesTen-
provided set of classes called TTClasses or by using the OCI or Pro*C/C++ interfaces that
indirectly access the TimesTen ODBC drivers.

e C# applications interact with TimesTen through Oracle Data Provider for .NET support for
the TimesTen database.

All of these interfaces ultimately use the TimesTen ODBC driver to access a TimesTen
database. These interfaces can use the TimesTen ODBC direct driver, the TimesTen ODBC
client driver, the TimesTen driver manager, or a generic ODBC driver manager. See TimesTen
Connection Options in the Oracle TimesTen In-Memory Database Introduction.

The following sections describe how to define TimesTen databases:

e Connecting Using TimesTen ODBC Drivers
e Connecting Using an ODBC Driver Manager

e Connecting Using the TimesTen JDBC Driver and Driver Manager

ORACLE 1o
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Connecting Using TimesTen ODBC Drivers

ORACLE

Your application can connect to the TimesTen database using TimesTen ODBC drivers.
TimesTen includes the following TimesTen ODBC drivers:

e TimesTen Data Manager driver: A TimesTen ODBC driver for use with direct connect
applications.

« TimesTen client driver: A TimesTen client ODBC driver for use with client/server
applications.

An application that links directly with a TimesTen ODBC driver (whether it is linked with the
direct driver or client driver) is limited to using only the driver with which it is linked. An
application linked directly to a TimesTen ODBC driver can connect to multiple databases at the
same time. The TimesTen direct and client drivers support multiple connections to multiple
TimesTen databases.

< Note:

This option offers less flexibility but better performance than linking with a driver
manager. However, an application should use a driver manager when connecting
with both direct and client-server connections. If you are going to use a driver
manager, use the TimesTen driver manager over a generic ODBC driver manager to
maximize performance and functionality.

TimesTen includes the following two versions of the TimesTen Data Manager driver (direct
driver):

*  Production: Use the production version of the TimesTen Data Manager driver for most
application development and for all deployment.

* Debug: Use the debug version of the TimesTen Data Manager driver only if you encounter
problems with TimesTen itself. This version performs additional internal error checking and
is slower than the production version. On Linux and UNIX, the TimesTen debug libraries
are compiled with the -g option to display additional debug information.

For TimesTen Classic support on Windows, you can install the "TimesTen Client 22.1" driver
after choosing either the Typical or Custom setup.

On Linux and UNIX, depending on the options selected at install time, TimesTen may install the
TimesTen client driver and both the production version and the debug version of the TimesTen
Data Manager driver.

Table 1-1 lists the TimesTen ODBC drivers for Linux and UNIX platforms.

Table 1-1 ODBC Drivers Provided for Linux and UNIX Platforms
]

Platform Version Location and name
Linux Production timesten home/install/lib/libtten.so
Solaris x86 TimesTen Data Manager 22.1 driver.

Solaris Sparc
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Table 1-1 (Cont.) ODBC Drivers Provided for Linux and UNIX Platforms
]

Platform Version Location and name

Linux Debug timesten home/install/lib/libttenD.so
Solaris x86 TimesTen Data Manager 22.1 Debug driver.

Soliaris Sparc

Linux Client timesten home/install/lib/libttclient.so
Solaris x86 TimesTen Client 22.1 driver.

Soliaris Sparc

AIX Production timesten home/install/lib/libtten.a
TimesTen Data Manager 22.1 driver.

AIX Debug timesten home/install/lib/libttenD.a
TimesTen Data Manager 22.1 Debug driver.

AIX Client timesten home/install/lib/libttclient.a
TimesTen Client 22.1 driver.

macOS Client timesten home/install/lib/libttclient.dylib
TimesTen Client 22.1 driver.

Using an ODBC Driver Manager

If an application process wants to use both direct and client/server TimesTen drivers, then it
should link with an ODBC driver manager.

e The TimesTen driver manager is a transparent, low overhead option designed specifically
for this use case. The TimesTen driver manager supports all TimesTen functionality. See
Introduction to the TimesTen Driver Manager in the Oracle TimesTen In-Memory Database
C Developer's Guide.

e Alternatively, your application can be linked with a generic ODBC driver manager. A
generic ODBC driver manager typically has a significant performance impact and inhibits
the use of some TimesTen functionality (such as XLA, the Routing API, the Utility APl and
TimesTen ODBC extensions).

Both the TimesTen driver manager and generic ODBC driver manager dynamically load an
ODBC driver at runtime.

Connecting Using the TimesTen JDBC Driver and Driver Manager

ORACLE

The TimesTen JDBC driver enables Java applications to issue SQL statements to TimesTen
and process the results. It is the primary interface for data access in the Java programming
language.

As shown in Figure 1-1, the TimesTen JDBC driver uses the ODBC driver to access TimesTen
databases. For each JDBC method, the driver runs a set of ODBC functions to perform the
appropriate operation. Since the JDBC driver depends on ODBC for all database operations,
the first step in using JDBC is to define a TimesTen database and the ODBC driver that
accesses it on behalf of JDBC.

The TimesTen JDBC API is implemented using native methods to bridge to the TimesTen
native API. Java provides a driver manager that can support multiple drivers connecting to
separate databases. The Java DriverManager class keeps track of all JIDBC drivers that have
been loaded and are available to the Java application. The application may load several
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drivers and access each driver independently. For example, an application can load both a
TimesTen client JDBC driver and an Oracle database JDBC driver. Then, Java applications
can access either the TimesTen or Oracle databases.

For a list of the Java functions supported by TimesTen, see Support for Interfaces in the
java.sql Package in Oracle TimesTen In-Memory Database Java Developer's Guide.

Specifying Data Source Names to |dentify TimesTen Databases

ORACLE

When you connect from an application, you use a Data Source Name (DSN) to uniquely
identify the particular TimesTen database to which you want to connect.

Specifically, a DSN is a character-string name that identifies a TimesTen database and a
collection of connection attributes that are to be used when connecting to the database. On
Windows, the DSN also specifies the ODBC driver to be used to access the database.

In TimesTen Classic, you can also define a default DSN that can be used when a user or an
application either does not specify a DSN or specifies a DSN that is not defined in the
odbc. ini file at connect time. See Setting Up a Default DSN in TimesTen Classic.

# Note:

If a user tries to use a DSN that has connection attributes for which they do not have
privileges, such as first connection attributes, they receive an error. For more
information on first connection attribute privileges, see Connection Attributes in the
Oracle TimesTen In-Memory Database Reference.

Even though the DSN uniquely identifies a TimesTen database, a database can be referenced
by multiple DSNs. The difference between each of these unique DSNs is in the specification of
the connection attributes to the database. This provides convenient names to different
connection configurations for a single database.

# Note:

According to the ODBC standard, when an attribute occurs multiple times in a
connection string, the first value specified is used, not the last value.

A DSN has the following characteristics:

e Its maximum length is 32 characters.
e ltis case insensitive.
e Itis composed of ASCII characters except for the following: () []{},;?*=1@ \/

e TimesTen does not recommend the use of spaces as part of the DSN. If a DSN contains a
space, some TimesTen utilities truncate the DSN at the point where they encounter the
space. In addition, a DSN cannot start or end with a space, or consist solely of spaces.

The following sections describe how to configure and manage your DSNs:

e Overview of User and System DSNs

» Defining DSNs for Direct or Client/Server Connections
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Connection Attributes for Data Manager DSNs or Server DSNs

Overview of User and System DSNs

DSNs are resolved using a two-tiered nhaming system, where TimesTen first tries to resolve the
DSN within the defined user DSNs and secondly within the defined system DSNs.

A user DSN can be used only by the user who created the DSN.

— On Windows, user DSNs are defined from the User DSN tab of the ODBC Data
Source Administrator.

—  For TimesTen Classic on Linux and UNIX, define user DSNs in the user odbc. ini file.
TimesTen locates this file by first finding if a file is specified by the 0DBCINI
environment variable. If not, TimesTen locates the SHOME/ .odbc.ini file.

TimesTen Classic supports data sources for both TimesTen Data Manager driver and
the TimesTen Client driver in the .odbc. ini file.

— For TimesTen Scaleout, define user DSNs within the appropriate database definitions
and connectables. See Managing a Database in the Oracle TimesTen In-Memory
Database Scaleout User's Guide.

Although a user DSN is private to the user who created it, it is only the DSN, consisting of
the character-string name and its attributes, that is private. The underlying database can
be referenced by other users' user DSNs or by system DSNs.

A system DSN can be used by any user on the system on which the system DSN is
defined to connect to the TimesTen database.

— On Windows, system DSNs are defined from the System DSN tab of the ODBC Data
Source Administrator.

— For TimesTen Classic on Linux and UNIX, system DSNs are defined in the
sys.odbc.ini file, which is referred to as the system odbc. ini file.

TimesTen locates the system DSN file in the following order:
*  The file is located if it is specified by the SYSODBCINI environment variable.
* In an installation, the file is located in timesten home/conf/sys.odbc.1ini.

* If not found in any of these locations, TimesTen looks on the system for the /etc/
odbc.ini file.

— For TimesTen Scaleout, create system DSNs within the appropriate database
definitions and connectables. See Managing a Database in the Oracle TimesTen In-
Memory Database Scaleout User's Guide.

Defining DSNs for Direct or Client/Server Connections

DSNs are created to uniquely identify a database, whether local or remote.

ORACLE

The following explains the type of DSN to use for either a direct or client/server connection:

Data Manager DSN: A DSN that specifies a local database on a Linux or UNIX host. You
can use either the production version or debug version of the TimesTen Data Manager
driver.

A Data Manager DSN refers to a database using a path name and a file name prefix. The
database path name specifies the directory location of the database and the prefix for the
database, such as /diskl/databases/AdminDS.
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# Note:

This path name and prefix does not define a file name, but the name of the
directory where the database is located and the prefix for all database files. The
actual files used by the database append file suffixes, such as /disk1/
databases/AdminDS.ds0.

A Data Manager DSN that refers to a given TimesTen database must be defined on the
same system on which the database resides. If multiple Data Manager DSNs refer to the
same database, they must all use exactly the same database path name, even if some
other path name identifies the same location. For example, you cannot use a symbolic link
to refer to the database in one DSN and the actual path name in another DSN.

e Client DSN: A client DSN specifies a remote database and uses the TimesTen client. A
client DSN refers to a TimesTen database indirectly by specifying a hostname, DSN pair,
where the hostname represents the server system on which TimesTen server is running
and the DSN refers to a server DSN that specifies the TimesTen database on the server
host.

e Server DSN: A server DSN i