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Introduction to Manual

Manual Contents
The contents of the CUBRID Database Management System (CUBRID DBMS) product manual are as follows:

Introduction to CUBRID : This chapter provides a description of the structure and characteristics of the CUBRID
DBMS.

Getting Started with CUBRID : The "Getting Started with CUBRID" provides users with a brief explanation on
what to do when first starting CUBRID. The chapter contains information on new features added to CUBRID, on
how to install and execute the system, and provides a simple guide on how to use the CSQL Interpreter and
CUBRID Manager. The chapter also includes examples of how to write application programs using JDBC, PHP,
ODBC, CC(lI, etc.

CSOQL Interpreter : CSQL is an application that allows you to use SQL statements through a command-driven
interface. This chapter explains how to use the CSQL Interpreter and associated commands.

CUBRID SQL Guide : This chapter describes SQL syntaxes such as data types, functions and operators, data
retrieval or table manipulation. The chapter also provides SQL syntaxes used for indexes, triggers, partitioning,
serial and user information changes, etc.

Administrator's Guide : This chapter provides instructions on how to create, drop, back up, restore and migrate a
database, and executing CUBRID HA. Also it includes instructions on how to use CUBRID utilities, which starts
and stops the Server, Broker and CUBRID Manager servers, etc.

Performance Tuning : The "Performance Tuning" chapter provides instructions on setting system parameters that
may influence the performance. This chapter provides information on how to use the configuration file for the
Server and Broker, and describes the meaning of each parameter.

API Reference : This chapter provides information on JDBC API, ODBC API, OLE DB API, PHP API, and CCI
API.

Manual Conventions

The following table provides conventions on definitions used in the CUBRID Database Management System product

manual to identify "statements," "commands" and "reference within texts."

Convention Description Example
Italics Italics type is used to show the variable names. persistent:
stringVariableName
Boldface Boldface type is used for names such as the member fetch () member function
function name, class name, constants, CUBRID class odb_User

keyword or names such as other required characters.

Constant Width Constant Width type is used to show segments of csql database name

code example or describes a command's execution
and results.

UPPER-CASE UPPER-CASE is used to show the CUBRID SELECT

keyword (see Boldface).

Single Quotes ('')  Single quotes (' ') are used with braces and brackets, {'{'const list'}'}

and shows the necessary sections of a syntax. Single
quotes are also used to enclose strings.

Brackets ([ ]) Brackets ([ ]) indicate optional parameters or [ONLY]

keywords.
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Underline( ) Underline () indicates a default keyword if no [DISTINCT|UNIQUEJALL]
keyword is specified.

Vertical bar( | ) Vertical bar (]) indicates that one or another option =~ [COLUMNI|ATTRIBUTE]
can be specified.

Braces around Braces around parameters indicate that one of those {2, 4, 6}

parameters({ })

parameters must be specified in a statement syntax.

Braces with
ellipsis({ }...)

Braces before an ellipsis indicate that a parameter
can be repeated.

{, class_name}...

Angle brackets(< >)

Angle brackets indicate a single key or a series of
key strokes.

<Ctrl+n>




Introduction to CUBRID

This chapter explains the architecture and features of CUBRID. CUBRID is an object-relational database management

system (DBMS) consisting of the Database Server, the Broker, and the CUBRID Manager. It is optimized for Internet
data services, and provides various user-friendly features.

This chapter covers the following topics:

e System Architecture
e Features of CUBRID
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System Architecture

System Architecture

CUBRID is an object-relational database management system (DBMS) consisting of the Database Server, the Broker,
and the CUBRID Manager.

e As the core component of the CUBRID Database Management System, the Database Server stores and manages
data in multi-threaded client/server architecture. The Database Server processes the queries requested by users and
manages objects in the database. The CUBRID Database Server provides seamless transactions using locking and

logging methods even when multiple users use the database at once. It also supports database backup and restore
for the operation.

The Broker is a CUBRID-specific middleware that relays the communication between the Database Server and
external applications. It provides functions including connection pooling, monitoring, and log tracing and analysis.
¢ The CUBRID Manager is a GUI tool that allows users to remotely manage the database and the Broker. It also

provides the Query Editor, a convenient tool that allows users to execute SQL queries on the Database Server. See
CUBRID Manager manual or online manual for more information on the CUBRID Manager.

Interface

Broker
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Database Volume Structure

The following diagram illustrates the CUBRID database volume structure. As you can see, the database is divided into
three volumes: permanent, temporary and backup. This chapter will examine each volume and its characteristics.
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Volume Vaolume Log >".f [um
Tamp Index Archive
Volume Volume Log <

| \ Temporary
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Temp Volume
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Permanent Volume

Permanent volume is a database volume that exists permanently once it is created. Its types include generic, data, temp,
index, control, active log and archive log.

Generic Volume

For efficient management, the volume type to be added to the database can be specified as one of the followings: data,
temp or index. If data usage is not specified, it is specified as a generic volume.

Data Volume

Data volume is a volume for storing data such as instances, tables and multimedia data.

Temp Volume

Temporary volume is a volume used temporarily for query processing and sorting. However, the temporary volume is
not a volume where the storage is created and destroyed temporarily, but one of the permanent volumes with permanent
spaces where the data is stored and destroyed temporarily. Therefore, the data in the temporary volume space gets
initialized when CUBRID restarts without leaving any log info.

Index Volume

Index volume is a volume that holds the index information for fast query processing or integrity constraint checks.

Control File
The control file contains the volume, backup and log information in the database.

¢ Volume Information : The information that includes names, locations and internal volume identifiers of all the
volumes in the database. When the database restarts, the CUBRID reads the volume information control file. It
records a new entry to that file when a new database volume is added.

*  Backup Information : Locations of all the backups for data, index, and generic volumes are recorded to a backup
information control file. This control file is maintained where the log files are managed.
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*  Log Information : This information contains names of all active and archive logs. With the log information control
file, you can verify the archive log information. The log information control file is created and managed at the same
location as the log files.

Control files include the information about locations of database volumes, backups and logs. Since these files will be

read when the database restarts, users must not modify them arbitrarily.

Active Log

Active log is a log that contains recent changes to the database. If a problem occurs, you can use active and archive logs
to restore the database completely up to the point of the last commit before the occurrence of the fault.

Archive Log

Archive log is a volume to store logs continuously created after exhausting available active log space that contains
recent changes. The archive log volume will be generated only after exhausting available active log volume space, just
as the temporary temp volume will be generated after exhausting available permanent temp volume space. Temporary
temp volume is automatically destroyed when server processes terminate but archive log is not automatically destroyed.
Therefore, it is required to configure archive log to be deleted by system.

Note To get information on the conditions in which archive log can be deleted, see Managing Archive Log.

Background Archive Log

Background archive log is a volume used in the background with log archiving temporarily before creating archive
logs. It is created as the same volume size as active log and stored.

Temporary Volume

Temporary volume has the opposite meaning to the permanent volume. That is, the temporary volume is a storage
created only when the accumulated data exceeds the space specified by the user as the permanent volume. The
temporary volume is destroyed when the server process terminates. One of such volumes created or destroyed
temporarily is the temporary temp volume.

Temporary Temp Volume

Temporary temp volume is a temporary volume created temporarily by the system after exhausting the space specified
as the permanent temp volume, whereas the temporary volume belongs to the permanent volume with the permanent
space specified. Therefore, adding permanent temp volume with an appropriate size can enhance performance based on
operation environment; it is recommended for DBA to consider this case.

DBA should consider space where temporary temp volume can be created when creating a database. Once temporary
temp volume is created, it is maintained until a database restarts and its size cannot be reduced. It is recommended to
make temporary temp volume automatically delete by restarting a database if its size is too big.

The temporary temp volume is created to free up disk space needed for joining/sorting or index creation. Examples of
such queries of creating temporary volume are: 1) SQL statements with a GROUP BY or ORDER BY, 2) SQL
statements that contain coordinated subqueries, 3) join queries that perform sort-merge joins, and 4) a CREATE
INDEX statement.

* File name of the temporary temp volume : The file name of the temporary temp volume of CUBRID has the
format of db_name_tnum, where db_name is the database name and num is the volume identifier. The volume
identifier is decremented by 1 from 32766.

*  Configuring the temporary temp volume size : The number of temporary temp volumes to be created is
determined by the system depending on the space size needed for processing transactions. However, users can limit
the temporary temp volume size by configuring the temp_file_max_size_in_pages parameter value in the system
parameter configuration file (cubrid.conf). If the temp_file_max_size_in_pages parameter value is configured to
0, the temporary temp volume will not be created even after exhausting the permanent temp volume.

*  Configuring storing location of the temporary temp volume : By default, the temporary temp volume is created
where the first database volume was created. However, you can specify a different directory to store the temporary
temp volume by configuring the temp_volume_path parameter value.
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*  Deleting the temporary temp volume : The temporary temp volume exists temporarily only while the database is
running. Therefore, you must not delete the temporary temp volume when running servers. The temporary temp
volume is deleted if database servers are normally terminated while it is deleted when the servers restart if database
servers are abnormally terminated.

Backup Volume

Backup volume is a database snapshot; based on such backup and log volumes, you can restore transactions to a certain
point of time.

You can use the cubrid backupdb utility to copy all the data needed for database restore, or configure the
backup_volume_max_size bytes parameter value in the database configuration file (cubrid.conf) to adjust the backup
volume partitioning size.

Database Server

Database Server Process

Each database has a single server process. The server process is the core component of the CUBRID Database Server,
and handles a user's requests by directly accessing database and log files. The client process connects to the server
process via TCP/IP communication. Each server process creates threads to handle requests by multiple client processes.
System parameters can be configured for each database, that is, for each server process. The server process can connect
to as many client processes as specified by the max_clients parameter value.

Master Process

The master process is a broker process that allows the client process to connect to and communicate with the server
process. One master process runs for each host. (To be exact, one master process exists for each connection port number
specified in the cubrid.conf system parameter file.) While the master process listens on the TCP/IP port specified, the
client process connects to the master process through that port. The master process changes a socket to server port so
that the server process can handle connection.

Execution Mode

All CUBRID utilities except the server process have two modes: client/server mode and standalone mode.

« Inclient/server mode, an application accesses to the server process by operating itself as a client process.

» In standalone mode, an application accesses to the existing file of a server process.

* In the standalone mode, a process is shared between a client and a server, wherein a master process is not required
and a database can be directly accessed.

For example, a database creation or a restore utility runs in the standalone mode so it can use the database exclusively

by denying the access by multiple users. Another example is that the CSQL Interpreter can either connect to the server

process in client/server mode or execute SQL statements by accessing the database in the standalone mode. Note that

one database cannot be accessed simultaneously by a server process and a standalone program.

Broker

The Broker is a middleware that allows various application clients to connect to the Database Server. As shown below,
the CUBRID system, which includes the Broker, has multi-layered architecture consisting of application clients,
cub_broker, cub_cas and the Database Server.
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Application Clients
(JDBC, ODBC, PHP, )
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CSQL Server Utilities API
L Interpreter

Application Client

The interfaces that can be used in application clients include C-API (CCI, CUBRID Call Interface), ODBC, JDBC, PHP,
Tcl/Tk, Python, and Ruby, OLEDB, and ADO.NET.

Senvice Pool

-,

cub_cas

cub_cas (CUBRID Common Application Server) acts as a common application server used by all the application clients
that request connections. cub_cas also acts as the Database Server's client and provides the connection to the Database
Server upon the client's request. The number of cub_cas(s) running in the service pool can be specified in the
configuration file, and this number is dynamically adjusted by cub_broker.

cub_cas is a program linked to the CUBRID Database Server's client library and functions as a client module in the
server process. In the client module, tasks such as query parsing, optimization, execution plan creation are performed.

cub_broker

cub_broker relays the connection between the application client and the cub_cas. That is, when an application client
requests access, the cub_broker checks the status of the cub_cas through the shared memory, and then delivers the
request to an accessible cub_cas. It then returns the processing results of the request from the cub_cas to the application
client.

The cub_broker also manages the server load by adjusting the number of cub_cas(s) in the service pool and monitors
and manages the status of the cub_cas. If the cub_broker delivers the request to cub_cas but the connection to cub_cas
1 fails because of an abnormal termination, it sends an error message about the connection failure to the application
client and restarts cub_cas 1. Restarted cub_cas 1 is now in a normal stand-by mode, and will be reconnected by a new
request from a new application client.

Shared Memory

The status information of the cub_cas is stored in the shared memory, and the cub_broker refers to this information to
relay the connection to the application client. With the status information stored in the shared memory, the system
manager can identify which task the cub_cas is currently performing or which application client's request is currently
being processed.
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Interface Module

CUBRID provides various Application Programming Interfaces (APIs). The following APIs are supported by CUBRID.
CUBRID also provides interfaces modules for each interface.

« JDBC: A standard API used to create database applications in Java. CUBRID provides the JDBC driver as an
interface module.

*«  ODBC : A standard API used to create database applications on Windows. CUBRID provides the ODBC driver as
an interface module.

*  OLE DB : An API used to create COM-based database applications on Windows. CUBRID provides the OLE DB
provider as an interface module.

* PHP : CUBIRD provides a PHP interface module to create database applications in the PHP environment. The PHP
module is based on the CCI library.

* CCI:CC(Clis a C language interface provided by CUBRID. The interface module is provided as a C library.

All interface modules access the Database Server through the Broker. The Broker is a middleware that allows various
application clients to connect to the Database Server. When it receives a request from an interface module, it calls a
native C API provided by the Database Server's client library.

You can find the latest information on interface modules, visit the Web site at http://www.cubrid.org/wiki_apis.
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CUBRID Characteristics

10

Transaction Support

CUBRID supports the following features to completely ensure the atomicity, consistency, isolation and durability in
transactions.

*  Supporting commit, rollback, savepoint per transaction

»  Ensuring transaction consistency in the event of system or database failure
»  Ensuring transaction consistency between replications

*  Supporting multiple granularity locking of databases, tables and records

* Resolving deadlocks automatically

*  Supporting distributed transactions (two-phase commit)

Database Backup and Restore

A database backup is the process of copying CUBRID database volumes, control files and log files; a database restore is
the process of restoring the database to a certain point in time using backup files, active logs and archive logs copied by
the backup process. For a restore, there must be the same operating system and the same version of CUBRID installed
as in the backup environment.

The backup methods which CUBRID supports include online, offline and incremental backups; the restore methods
include restore using incremental backups as well as partial and full restore.

Table Partitioning
Partitioning is a method by which a table is divided into multiple independent logical units. Each logical unit is called a

partition, and each partition is divided into a different physical space. This will lead performance improvement by only
allowing access to the partition when retrieving records. CUBRID provides three partitioning methods:

*  Range partitioning: Divides a table based on the range of a column value
*  Hash partitioning: Divides a table based on the hash value of a column
e List partitioning: Divides a table based on the column value list

Supports a Variety of Index Functions

CUBRID supports the following index functions to utilize indices while executing a variety of conditional queries.

*  Descending Index Scan: Descending Index Scan is available only with Ascending Index Scan, without creating
separate reverse indexes.

¢ Covering Index: When the column of a SELECT list is included in the index, the requested data can be obtained
with an index scan.

*  ORDER BY Clause Optimization: If the required record sorting order is identical to the order of indices, no
additional sorting is required (Skip ORDER BY).

*  GROUP BY Clause Optimization: If all columns in the GROUP BY clause are included in the indices, they are
available to use while executing queries. Therefore, no additional sorting is required (Skip GROUP BY).

HA

CUBRID provides High Availability (HA) to minimize system down time while continuing normal operation of server

in the event of hardware, software, or network failure. The structure of CUBRID HA is shared-nothing. CUBRID

monitors its system and status on a real time basis with the CUBRID Heartbeat and performs failover when failure

occurs. It follows the two steps below to synchronize data from the master database server to slave database server.

* A transaction log multiplication step where the transaction log created in the database server is replicated in real
time to another node

e A transaction log reflection step where data is applied to the slave database server through the analysis of the
transaction log being replicated in real time
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Java Stored Procedure

A stored procedure is a method to decrease the complexity of applications and to improve the reusability, security and
performance through the separation of database logic and middleware logic. A stored procedure is written in Java
(generic language), and provides Java stored procedures running on the Java Virtual Machine (JVM). To execute Java
stored procedures in CUBRID, the following steps should be performed:

* Install and configure the Java Virtual Machine

*  Create Java source files

*  Compile the files and load Java resources

*  Publish the loaded Java classes so they can be called from the database
e Call the Java stored procedures

Click Counter

In the Web, it is a common scenario to count and keep the number of clicks to the database in order to record retrieval
history.

The above scenario is generally implemented by using the SELECT and UPDATE statements; SELECT retrieves the
data and UPDATE increases the number of clicks for the retrieved queries.

This approach can cause significant performance degradation due to increased lock contention for UPDATE when a
number of SELECT statements are executed against the same data.

To address this issue, CUBRID introduces the new concept of the click counter that will support optimized features in
the Web in terms of usability and performance, and provides the INCR function and the WITH INCREMENT FOR
statement.

Extending the Relational Data Model

Collection

For the relational data model, it is not allowed that a single column has multiple values. In CUBRID, however, you can
create a column with several values. For this purpose, collection data types are provided in CUBRID. The collection
data type is mainly divided into SET, MULTISET and LIST; the types are distinguished by duplicated availability and
order.

e SET : A collection type that does not allow the duplication of elements. Elements are stored without duplication
after being sorted regardless of their order of entry.

*  MULTISET : A collection type that allows the duplication of elements. The order of entry is not considered.

e LIST : A collection type that allows the duplication of elements. Unlike with SET and MULTISET, the order of
entry is maintained.

Inheritance

Inheritance is a concept to reuse columns and methods of a parent table in those of child tables. CUBRID supports
reusability through inheritance. By using inheritance provided by CUBRID, you can create a parent table with some
common columns and then create child tables inherited from the parent table with some unique columns added. In this
way, you can create a database model which can minimize the number of columns.

Composition

In a relational database, the reference relationship between tables is defined as a foreign key. If the foreign key consists
of multiple columns or the size of the key is significantly large, the performance of join operations between tables will
be degraded. However, CUBRID allows the direct use of the physical address (OID) where the records of the referred
table are located, so you can define the reference relationship between tables without using join operations.

That is, in an object-oriented database, you can create a composition relation where one record has a reference value to
another by using the column displayed in the referred table as a domain (type), instead of referring to the primary key
column from the referred table.
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Getting Started with CUBRID

This chapter contains useful information on starting CUBRID such as how to install and run CUBRID; also it provides
instructions on how to use the CSQL Interpreter. This chapter also includes examples on how to write application
programs using JDBC, PHP, ODBC and CCI, etc.

This chapter covers the following topics:

* Installing and Running CUBRID

¢ Configuring Environment Variable and Starting CUBRID
¢ Using the CSQL Interpreter

*  Writing Programs using JDBC

e Writing Programs using PHP

¢ Writing Programs using ODBC and ASP

e Writing Programs using CCI

CUBRID provides various tools for you to use easily through GUI. You can download these tools at the website below:

¢ CUBRID Query Browser : http://www.cubrid.org/wiki_tools/entry/cubrid-query-browser

CUBRID Manager : http://www.cubrid.org/wiki_tools/entry/cubrid-manager
¢ CUBRID Migration Toolkit : http://www.cubrid.org/wiki_tools/entry/cubrid-migration-toolkit

You can download drives such as JDBC, PHP, ODBC, and OLE DB at the website below:

« CUBRID APIs Wiki : http://www.cubrid.org/wiki_apis
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Details to Check when Installing
Check the following before installing CUBRID for Linux.

Category Description

Operating system Only supports glibc 2.3.4 or later.
The glibe version can be checked as follows:
rpm -q glibc

64-bit Since version 2008 R2.0, CUBRID supports both 32-bit and 64-bit Linux.
You can check the version as follows:
% uname -a
Linux host_name 2.6.18-53.1.14.cl5xen #1 SMP Wed Mar 5 12:08:17 EST
2008 x86_64 x86_64 x86_64 GNU/Linux
Make sure to install the CUBRID 32-bit version on 32-bit Linux and the
CUBRID 64-bit version on 64-bit Linux. The followings are the libraries that
should be added.
Curses Library (rpm -q ncurses)
gerypt Library (rpm -q libgerypt
stdc++ Library (rpm -q libstdct+)

Available free memory 1 GB or more recommended.
space

Available free disk space 2 GB or more recommended (500 MB is required for initial installation and
1.5 GB is required for creating the default option database).

Required software The CUBRID Manager and Java stored procedures require the Java Runtime
Environment (JRE) version 1.6 or later.

Installing CUBRID

The installation program consists shell scripts that contain binary; thus it can be installed automatically. The following
example shows how to install CUBRID with the "CUBRID-8.3.0.0312-1linux.x86_64.sh" file on the Linux.

[cub_user@cubrid ~]$ sh CUBRID-8.3.1.0168-1linux.x86_ 64.sh

Do you agree to the above license terms? (yes or no) : yes
Do you want to install this software (CUBRID) to the default (/homel/cub user/CUBRID)
directory? (yes or no) [Default: yes] : yes

Install CUBRID to '/homel/cub user/CUBRID'

In case a different version of the CUBRID product is being used in other machines, please
note that the CUBRID 2008 R3.1 servers are only compatible with the CUBRID 2008 R3.1
clients and vice versa.

Do you want to continue? (yes or no) [Default: yes] : yes

Copying old .cubrid.sh to .cubrid.sh.bak ...

CUBRID has been successfully installed.
demodb has been successfully created.

If you want to use CUBRID, run the following commands
. /homel/cub user/.cubrid.sh
cubrid service start

As shown in the example above, after installing the downloaded file (CUBRID-8.3.1.0168-linux.x86_64.sh), the
CUBRID related environment variables must be set in order to use the CUBRID database. Such setting has been made

o°

oo

automatically when logging in the concerned terminal. Therefore there is no need to re-set after the first installation.

[cub user@cubrid ~]$ . /homel/cub user/.cubrid.sh

After the CUBRID Manager is installed, you can start the CUBRID Manager server and Broker as follows:



Getting Started with CUBRID

[cub user@cubrid ~]$ cubrid service start

After starting the CUBRID service, if you wish to check whether the service was properly started, then check whether
the cub_* processes have been started with grep (as shown below).

[cub user@cubrid ~]$ ps -ef | grep cub

cub user 15200 1 0 18:57 2 00:00:00 cub master

cub_user 15205 1 0 18:57 pts/17 00:00:00 cub broker

cub_user 15210 1 0 18:57 pts/17 00:00:00 query editor cub cas_ 1
cub user 15211 1 0 18:57 pts/17 00:00:00 query editor cub cas 2
cub user 15212 1 0 18:57 pts/17 00:00:00 query editor cub cas 3
cub_user 15213 1 0 18:57 pts/17 00:00:00 query editor cub cas 4
cub user 15214 1 0 18:57 pts/17 00:00:00 query editor cub cas 5
cub_user 15217 1 0 18:57 pts/17 00:00:00 cub_broker

cub user 15222 1 0 18:57 pts/17 00:00:00 brokerl cub cas 1
cub_user 15223 1 0 18:57 pts/17 00:00:00 brokerl cub cas_2

cub user 15224 1 0 18:57 pts/17 00:00:00 brokerl cub cas_ 3
cub_user 15225 1 0 18:57 pts/17 00:00:00 brokerl cub_cas 4

cub user 15226 1 0 18:57 pts/17 00:00:00 brokerl cub cas 5

cub user 15229 1 0 18:57 2 00:00:00 cub auto start

cub user 15232 1 0 18:57 2 00:00:00 cub_js start

Installing CUBRID (rpm File)

You can install CUBRID by using rpm file that is created on CentOS5. The way of installing and uninstalling CUBRID
is the same as that of using general rpm utility. While CUBRID is being installed, a new system group (cubrid) and a
user account (cubrid) are created. After installation is complete, you should log in with a cubrid user account to start a
CUBRID service.

$ rpm -Uvh CUBRID-8.3.1.0168-el15.x86 64.rpm

When rmp is executed, CUBRID is installed in the cubrid home directory (/opt/cubrid) and related configuration file
(cubrid.[c]sh) is installed in the /etc/profile.d directory. Note that demodb is not automatically installed. Therefore, you
must executed /opt/cubrid/demo/make cubrid_demo.sh. When installation is complete, enter the code below to start
CUBRID.

[cubrid@cubrid ~]$ cubrid service start

Note You must check RPM dependency when installing with RPM. If you ignore (--nodeps) dependency, it may not be
executed.

Even if you remove RPM, user accounts and databases that are created after installing, you must remove it manually, if
needed.

Installing CUBRID on Fedora/CentoOS

To install CUBRID using the yum command, you should know where the CUBRID package is located. Choose
appropriate location based on your operating system.

e http://www.cubrid.org/yum_repository

For example, if you are using Fedora 16, execute the command below. In the example, fc16 refers to Fedora 16.

$ rpm -i http://yumrepository.cubrid.org/cubrid repo settings/8.4.0/cubridrepo-8.4.0-
1.fcl6.noarch.rpm

If you are using CentOS 6.2, execute the command below. In this example, el6.2 refers to CentOS.

$ rpm -i http://yumrepository.cubrid.org/cubrid repo settings/8.4.0/cubridrepo-8.4.0-
l.el6.2.noarch.rpm

You can install the CUBRID package you have desired based on the command you execute. To install the latest version,
execute the command below.

$ yum install cubrid
To install the earlier version, you should include version information in the command.
$ yum install cubrid-8.3.1

After installation is complete, configure environment variables including installation path of CUBRID and then apply
them to system.
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Installing CUBRID on Ubuntu
To install CUBRID using the apt-get command on Ubuntu, add the CUBRID storage first and then update the apt index.

S sudo add-apt-repository ppa:cubrid/cubrid
$ sudo apt-get update

To install the latest version, execute the command below.

S sudo apt-get install cubrid

To install the earlier version, you should include version information in the command.
$ sudo apt-get install cubrid-8.3.1

After installation is complete, configure environment variables including installation path of CUBRID and then apply
them to system.

Upgrading CUBRID

When you specify an installation directory where the previous version of CUBRID is already installed, a message which
asks to overwrite files in the directory will appear. Entering no will stop the installation.

Directory '/homel/cub user/CUBRID' exist!

If a CUBRID service is running on this directory, it may be terminated abnormally.

And if you don't have right access permission on this directory(subdirectories or files),
install operation will be failed.

Overwrite anyway? (yes or no) [Default: no] : yes

Choose whether to overwrite the existing configuration files during the CUBRID installation. Entering yes will
overwrite and back up them as extension .bak files.

The configuration file (.conf or .pass) already exists. Do you want to overwrite it? (yes
or no) : yes

Configuring Environment

You can modify the environment such as service ports etc. edit the parameters of a configuration file located in the
$SCUBRID/conf directory. See Environment Configuration for more information.

Installing CUBRID Interfaces

You can see the latest information on interface modules such as JDBC, PHP, ODBC, and OLE DB and install them by
downloading files from http://www.cubrid.org/wiki_apis.

Installing CUBRID Tools

You can see the latest information on tools such as CUBRID Manager and CUBRID Query Browser and install them by
downloading files from http://www.cubrid.org/wiki_tools.

Installing and Running on Windows

16

Details to Check when Install

CUBRID 2008 R2.0 supports both 32-bit and 64-bit Windows. You can check the version by selecting [My Computer]
> [System Properties]. Make sure to install the CUBRID 32-bit version on 32-bit Windows and the CUBRID 64-bit
version on 64-bit Windows.

Category Description

64-bit Since version 2008 R2.0, CUBRID supports both 32-bit and 64-bit
Windows. You can check the version by selecting [My Computer] > [System
Properties]. Make sure to install the CUBRID 32-bit version on 32-bit
Windows and the CUBRID 64-bit version on 64-bit Windows.

Available free memory 1 GB or more recommended.
space
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Available free disk space 2 GB or more recommended (500 MB is required for initial installation and
1.5 GB is required for creating the default option database).

Required software The CUBRID Manager and Java stored procedures require the Java Runtime
Environment (JRE) version 1.6 or later.

If CUBRID Service Tray does not automatically run upon system startup, you should check followings:
¢ Go to [Control Panel] > [Administrative Tools] > [Service] and verify whether Task Scheduler has started. If not,
start Task Scheduler.

¢ Go to [Administrative Tools] > [Task Scheduler] and verify whether CUBRID Service Tray has been registered. If
not, register CUBRID Service Tray.

Setup Type
* Server and Driver Installation : CUBRID Server, CSQL (a command line tool), interface drivers (OLEDB
Provider, ODBC, JDBC, C API) are all installed.

¢ Driver Installation : The interface drivers (OLEDB Provider, ODBC, JDBC, C API) are only installed. You can
select this type of installation if development or operation is performed by remote connection to the computer in
which the CUBRID database server is installed.

Upgrading CUBRID

To install a new version of CUBRID in an environment in which a previous version has already been installed, select
[CUBRID Service Tray] > [Exit] from the menu to stop currently running services, and then remove the previous
version of CUBRID. Note that when you are prompted with "Do you want to delete all the existing version of databases
and the configuration files?" you must select "No" to protect the existing databases.

For more information on migrating a database from a previous version to a new version, see Migrating Database.

Configuring Environment

You can change configuration such as service ports to meet the user environment by changing the parameter values of
following files which are located in the % CUBRID %\conf directory.

File Description
cm.conf CUBRID Manager’s configuration file; the port number 8001 is configured by
default.

Two port numbers are required to use CUBRID; a configured number and the
number added by 1 are used. For example, 8001 is configured for connection, the
port number 8001 and 8002 are reserved.

cubrid.conf Server configuration file is used to set the following: database memory, the
number of threads due to the number of concurrent users, connection port between
the Broker and Server, etc.
See cubrid_broker.conf Configuration File and Default Parameters for details.

cubrid_broker.conf Broker configuration file; the port is used by the broker that is operated.
The file is used to set the number of CAS, SQL LOGs, etc. The ports shown in
drivers such as JDBCs are the concerned Broker’s ports.
See Parameter by Broker for details.

Installing CUBRID Interfaces

You can see the latest information on interface modules such as JDBC, PHP, ODBC, and OLE DB and install them by
downloading files from http://www.cubrid.org/wiki_apis.

Installing CUBRID Tools

You can see the latest information on tools such as CUBRID Manager and CUBRID Query Browser and install them by
downloading files from http://www.cubrid.org/wiki_tools.
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Configuring Environment Variable and Starting
CUBRID

Configuring the Environment Variable
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The following environment variables need to be set in order to use the CUBRID. The necessary environment variables
are automatically set when the CUBRID system is installed or can be changed, as needed, by the user.

CUBRID Environment Variables

¢ CUBRID : The default environment variable that designates the location where the CUBRID is installed. This
variable must be set accurately since all programs included in the CUBRID system uses this environment variable
as reference.

* CUBRID DATABASES : The environment variable that designates the location of the database location
information file. The CUBRID system stores and manages the absolute path of database volumes that are used in
the SCUBRID_DATABASES/databases.txt file. See databases.txt file.

e CUBRID_LANG : The environment variable that designates the language that will be used in the CUBRID system.
Currently, CUBRID provides English (en_US) and Korean (ko KR.euckr and ko KR.utf8). it is not a mandatory
setting. Therefore, if the variable has not been set, then refer to the LANG environment variable or use en_US,
which is the default value. See Language Setting.

The above mentioned environment variables are set when the CUBRID is installed. However, the following commands

can be used to verify the setting.

For Linux :

oe°

printenv CUBRID
printenv CUBRID DATABASES
% printenv CUBRID LANG

o°

In Windows :

C:\> set CUBRID

OS Environment and Java Environment Variables

¢ PATH : In the Linux environment, the directory §CUBRID/bin, which includes a CUBRID system executable file,
must be included in the PATH environment variable.

« LD _LIBRARY_PATH : In the Linux environment, SCUBRID/lib, which is the CUBRID system’s dynamic library
file (libjvm.so), must be included in the LD_LIBRARY_PATH (or SHLIB_PATH or LIBPATH) environment
variable.

» Path : In the Windows environment, the % CUBRID%\bin, which is a directory that contains CUBRID system’s
execution file, must be included in the Path environment variable.

« JAVA HOME : To use the Java stored procedure in the CUBRID system, the Java Virtual Machine (JVM) version
1.6 or later must be installed, and the JAVA_HOME environment variable must designate the concerned directory.
See the Environment Configuration for Java Stored Functions/Procedures.

Configuring the Environment Variable

For Windows

If the CUBRID system has been installed on Windows, then the installation program automatically sets the necessary
environment variable. Select [Systems Properties] in [My Computer] and select the [Advanced] tab. Click the
[Environment Variable] button and check the setting in the [System Variable]. The settings can be changed by clicking
on the [Edit] button. See the Windows help for more information on how to change the environment variable on
Windows.
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For Linux

If the CUBRID system has been installed on Linux, the installation program automatically creates the .cubrid.sh

or .cubrid.csh file and makes configurations so that the files are automatically called from the installation account’s
shell log-in script. The following is the .cubrid.sh environment variable setting file that was created in an environment
that uses sh, bash, etc.

CUBRID=/homel/cub user/CUBRID

CUBRID DATABASES=/homel/cub user/CUBRID/databases

CUBRID LANG=en US
1d 1lib_path="printenv LD_LIBRARY PATH’

if [ "$1d lib path" = "" ]
then

LD LIBRARY PATH=$CUBRID/1lib
else

LD LIBRARY PATH=$CUBRID/lib:$LD LIBRARY PATH
fi
SHLIB_PATH=$LD_LIBRARY_PATH
LIBPATH=$LD_LIBRARY_PATH
PATH=$CUBRID/bin:$CUBRID/cubridmanager: $PATH
export CUBRID
export CUBRID DATABASES
export CUBRID_LANG
export LD LIBRARY PATH
export SHLIB PATH
export LIBPATH
export PATH

Language Setting

The language that will be used in the CUBRID DBMS can be designated with the CUBRID_LANG environment
variable. The following are values that can currently be set in the CUBRID_LANG environment variable.
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* en_US : English (Default value)

* ko_KR.euckr : Korean EUC-KR encoding

¢ ko KR.utf8 : Korean utf-8 encoding

The language setting in the CUBRID system does not represent the character sets of data that is stored. In other words,
even though the CUBRID_LANG is set to ko KR.utf8, the data may not be changed to the concerned encoding.
CUBRID’s language setting will have an influence on the message printed from the program and will impact the
date/time data type constant displayed throughout the use of the program.

If the CUBRID_LANG is not set, then the value of the LANG environment variable will be used. If the set value does
not support the CUBRID_LANG or LANG value, then the action will be made as if the setting has been made to
en_US, the default value.

Starting the CUBRID Service

20

Configure environment variables and language, and then start the CUBRID service. For more information on
configuring environment variables and language, see Registering Services or Starting and Stopping Services.

Shell Command

The following shell command can be used to start the CUBRID service and the demodb included in the installation
package.

°

% cubrid service start

@ cubrid master start

++ cubrid master start: success

@ cubrid broker start

++ cubrid broker start: success

@ cubrid manager server start

++ cubrid manager server start: success

% cubrid server start demodb
@ cubrid server start: demodb

This may take a long time depending on the amount of recovery works to do.
CUBRID 2008 R4.1
++ cubrid server start: success

@ cubrid server status
Server demodb (rel 8.4, pid 31322)

CUBRIDService or CUBRID Service Tray
On the Windows environment, you can start or stop a service as follows:

*  Go to [Control Panel] > [Performance and Maintenance] > [Administrator Tools] > [Services] and select the
CUBRIDService to start or stop the service.
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e In the system tray, right-click the CUBRID Service Tray. To start CUBRID, select [Service Start]; to stop it, select
[Service Stop]. Selecting [Service Start] or [Service Stop] menu would be like executing cubrid service start or
cubrid service stop in a command prompt; this command runs or stops the processes configured in service
parameters of cubrid.conf.

* Ifyou click [Exit] while CUBRID is running, all the services and process in the server are stopped.

Note An administrator level (SYSTEM) authorization is required to start/stop CUBRID processes through the CUBRID
Service tray; a login level user authorization is required to start/stop them with shell commands. If you cannot control
the CUBRID processes on the Windows Vista or later version environment, select [Execute as an administrator (A)] in
the [Start] > [All Programs] > [Accessories] > [Command Prompt]) or execute it by using the CUBRID Service Tray.
When all processes of CUBRID Server stops, an icon on the CUBRID Service tray turns out gray.

Creating Databases

You can create databases by using the cubrid createdb utility and execute it where database volumes and log volumes
are located. If you do not specify additional options such as --db-volume-size or --log-volume-size, 1.5 GB volume
files are created by default (generic volume is set to 512 MB, active log is set to 512 MB, and background archive log is
set to 512 MB).

oe°

cd testdb
% cubrid createdb testdb

$ls -1

ST 1 cubrid dbms 536870912 Jan 11 15:04 testdb
SR 1 cubrid dbms 536870912 Jan 11 15:04 testdb lgar t
EUIEWEEEEESS 1 cubrid dbms 536870912 Jan 11 15:04 testdb lgat
AV 1 cubrid dbms 176 Jan 11 15:04 testdb lginf
A 1 cubrid dbms 183 Jan 11 15:04 testdb vinf

In the above, testdb represents a generic volume file, testdb_lgar t represents a background archive log file, testdb_lgat
represents an active log file, testdb_lginf reoresents a log information file, and testdb_vinf represents a volume
information file.

For details on volumes, see Database Volume Structure. For details on creating volumes, see Creating Database. It is
recommended to classify and add volumes based on its purpose by using the cubrid addvoldb utility. For details,

see Adding Database Volume.
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CSQL Interpreter

Starting the CSQL Interpreter
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The CSQL Interpreter is a program used in CUBRID. The entered SQL statements and results can be stored in the file
for later use. For more information Introduction to the CSQL Interpreter and CSQL Execution Mode.

CUBRID offers the "CUBRID Manager" program, a convenient GUI program. All SQL can be executed and the results
can be viewed from the CUBRID Manager’s query editor. For more information, see CUBRID Manager manual or
online manual.

In this section, we will provide information on using the CSQL Interpreter on Linux.

Starting the CSQL Interpreter
The CSQL program can be started in the shell as shown below.

o

% csgl demodb
CUBRID SQL Interpreter
Type ';help' for help messages.
csgl> ;help
=== <Help: Session Command Summary> ===
All session commands should be prefixed by ';' and only blanks/tabs
can precede the prefix. Capitalized characters represent the minimum
abbreviation that should be entered to execute the specified command.

; REAd [<file-name>] - read a file into command buffer.
;Write [<file-name>] - (over)write command buffer into a file.
;APpend [<file-name>] - append command buffer into a file.
; PRINT - print command buffer.
; SHELL - invoke shell.
5 CD - change current working directory.
;EXit - exit program.
;CLear - clear command buffer.
;EDIT - invoke system editor with command buffer.
;List - display the content of command buffer.
;RUn - execute sqgl in command buffer.
; Xrun - execute sgl in command buffer,
and clears the command buffer.
;COmmit - commit the current transaction.
;ROllback - roll back the current transaction.
;AUtocommit [ON]|OFF] - enable/disable auto commit mode.
;REStart - restart database.
;SHELL Cmd [shell-cmd] - set default shell, editor, print and pager
;EDITOR Cmd [editor-cmd] command to new one, or display the current
;PRINT Cmd [print-cmd] one, respectively.
; DATE - display the local time, date.
; DATAbase - display the name of database being accessed.
; SChema class-name - display schema information of a class.
;SY¥ntax [sgl-cmd-name] - display syntax of a command.
;TRigger [ "*'|trigger-name] - display trigger definition.
;Get system parameter - get the value of a system parameter.
;SEt system parameter=value - set the value of a system parameter.
;PLan [simple|detail|off] - show query execution plan.
;Info <command> - display internal information.
;TIme [ON/OFF] - enable/disable to display the query
execution time.
;HISTORYList - display list of the executed queries.
;HISTORYRead <history num> - read entry on the history number into command buffer.
;HElp - display this help message.
csqgl>
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Executing the SQL with CSQL

After the CSQL has been executed, you can enter the SQL into the CSQL prompt. Each SQL statement must end with a
semicolon (;). Multiple SQL statements can be entered in a single line. You can find the simple usage of the session
commands with the ;help command. For more information, see Session Commands.

o

% csgl demodb

CUBRID SQL Interpreter

Type " ;help' for help messages.

csgl> select * from olympic;

=== <Result of SELECT Command in Line 1> ===

host year host nation host city opening date closing
~date mascot slogan introduction

2004 'Greece' 'Athens' 08/13/2004 08/29/2

004 '"Athena Phevos' 'Welcome Home' 'In 2004 the Olympic Games re

turned to Greece, the home of both the ancient Olympics and the first modern Olympics.

<omitted>
25 rows selected.

Current transaction has been committed.

1 command(s) successfully processed.

csgl> SELECT SUM(n) FROM (SELECT gold FROM participant WHERE nation code='KOR'
csgl> UNION ALL SELECT silver FROM participant WHERE nation code='JPN') AS t(n);

=== <Result of SELECT Command in Line 1> ===

1 rows selected.
Current transaction has been committed.

1 command(s) successfully processed.
csqgl> ;exit
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Programming with JDBC

Setting up the JDBC Environment

System Requirements
» JDK 1.6 or later

¢« CUBRID 2008 R1.0 or later
¢« CUBRID JDBC Driver 2008 R1.0 or later

Installing and Configuring Java Environment

You must already have Java installed and the JAVA_HOME environment variable set on your system. To install Java,
download it from the Java homepage (http://java.sun.com). For more information, see Environment Settings for Java
Stored Functions/Procedures.

Configuring Envrionment Variables for Windows

After installing JAVA, double click [My Computer] and click [System Properties]. In the [Advanced] tab, click
[Envrionment Variables]. The [Environment Variables] dialog will appear.

In the [System Variables], click [New]. Enter JAVA_HOME and Java installation path such as C:\Program
Files\Java\jdk1.6.0 16 and then press [Enter].

New System Variable

Varizble name: | JAVA_HOME |

Variable value: | C:WProgram filesfjidk1.6.0_13 |

[ (8] H Cancel ]

Select "Path" and then click [Edit]. Add %JAVA_HOME %/\bin to the variable and then click [OK].

Edit System Variable

Variable name: |F‘aﬂ'| |

Variable value:

%%JAVA_HOME%Whin |

Ok l[ Cancel ]

You can configure JAVA_HOME and PATH in the shell.

set JAVA HOME= C:\Program Files\Java\jdkl.6.0 16
set PATH=%PATHS%;%JAVA HOMES%\bin

Configuring the Environment Variables for Linux

Specify the directory path where Java is installed (example : /usr/java/jdk1.6.0_16) in the JAVA_HOME environment
variable, and add $JAVA_HOME/bin to the PATH environment variable.

export JAVA HOME=/usr/java/jdkl.6.0 16 //bash
export PATH=$JAVA HOME/bin:$PATH //bash
setenv JAVA HOME /usr/java/jdkl.6.0 16 //csh
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set path = ($JAVA HOME/bin $path) //csh

JDBC Driver Setting
To use the IDBC, set your CLASSPATH environment variable to the path where the CUBRID JDBC driver is located.

The CUBRID JDBC driver (cubrid_jdbe.jar) is located in jdbc directory which is subdirectory where CUBRID is
installed.

™ jdbc - BX]

File Edit ‘iew Favorites Tools Help
Gsack v ? / N Wi~ Folders || 228}~
Address |23 C:ACUBRIDAjdbe v| kd G
Folders X Mame Size  Type

) doc A _-]tubrid_idhc.iar 160 KB Executable lar Fie

I3 include

I java

=] b

3 b

* T lrn b

£ N - — 2]
1 abjects 159 KB f My Computer

Configuring the CLASSPATH Environment Variables for Windows

set CLASSPATH=%CUBRID%\jdbc\cubrid jdbc.jar:.

Configuring the CLASSPATH Environment Variables for Linux

export CLASSPATH=SHOME/CUBRID/jdbc/cubrid jdbc.jar:.

Note If a CUBRID JDBC driver has been installed in the same library directory (SJAVA_HOME/jre/lib/ext) where the
JRE is located, it may be loaded ahead of the server-side JDBC driver used by the Java stored procedure, causing it to
malfunction. In a Java stored procedure environment, make sure not to install the generic CUBRID JDBC driver in the
directory where the JRE is installed ($JAVA_HOME/jre/lib/ext).

JDBC Sample

The following example shows how to connect to CUBRID by using the JDBC driver, and retrieve and insert data. To
run the sample program, make sure that the database you are trying to connect to and the CUBRID Broker are running.
In the sample, you will use the demodb database that is created automatically during the installation.

JDBC Driver Load

To connect to CUBRID, load the JDBC driver using the for Name() method provided in the class. For more information,
see "API Reference > JDBC API > JDBC Programming > CUBRID JDBC Driver."

Class.forName ("cubrid. jdbc.driver.CUBRIDDriver") ;

How to Make the Connection to Database

When the JDBC driver is loaded, use the getConnection() method provided in the DriverManager to connect to the
database. To create a Connection object, you must specify the url for describing the location of the database, database
user name, password, etc. For more information, see the Connection Configuration.

String url = "jdbc:cubrid:localhost:33000:demodb:::";
String userid = "dba";
String password = "";
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Connection conn = DriverManager.getConnection (url,userid,password) ;

Manipulating Database (Executing Queries and Processing the ResultSet)

To send a query statement to the connected database and execute it, create the Statement, PrepardStatement, and
CallableStatement objects. When a statement object has been created, execute the query using the executeQuery()
method or the executeUpdate() method for the statement object. The next() method can process the following row from
the ResultSet that is returned from the executeQuery() method. For more information, see CUBRID JDBC Driver.

Note If you execute commit after query execution, ResultSet is automatically closed. Therefore, you must not use
ResultSet after commit. CUBRID is, in general, executed in auto-commit mode. If you does not want auto-commit
mode, you must state conn.setAutocommit(false); in the code.

Disconnecting from the Database

Each method can be disconnected from the database by executing the close() method.

Example 1

The following example shows how to create a table, execute a query with a prepared statement, and roll back the query.
Modify the parameter value of the getConnection() method for practice.

import java.util.*;
import java.sqgl.*;

public class Basic {

public static Connection connect () {
Connection conn = null;
try {
Class.forName ("cubrid.jdbc.driver.CUBRIDDriver") ;
conn =

DriverManager.getConnection ("jdbc:cubrid:localhost:33000:demodb::", "dba","") ;
conn.setAutoCommit (false) ;
} catch ( Exception e ) {
System.err.println ("SQLException : " + e.getMessage());
}
return conn;

}

public static void printdata (ResultSet rs) {
try {
ResultSetMetaData rsmd = null;

rsmd = rs.getMetaData() ;
int numberofColumn = rsmd.getColumnCount () ;

while (rs.next ()) {
for (int j=1; j<=numberofColumn; j++ )
System.out.print (rs.getString(j) + " " );
System.out.println("");
}
} catch ( Exception e ) {
System.err.println ("SQLException : " + e.getMessage()):;
}
}

public static void main (String[] args) throws Exception {
Connection conn = null;
Statement stmt = null;
ResultSet rs = null;
PreparedStatement preStmt = null;

try {
conn = connect();
stmt = conn.createStatement () ;
stmt.executeUpdate ("create class xoo ( a int, b int, ¢ char(10))");
preStmt = conn.prepareStatement ("insert into xoo values(?,?,''''100'''")");
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preStmt.setInt (1, 1) ;
preStmt.setInt (2, 1*10) ;
int rst = preStmt.executeUpdate () ;

rs = stmt.executeQuery("select a,b,c from xoo" );
printdata(rs);
conn.rollback () ;

stmt.close () ;
conn.close() ;

} catch ( Exception e ) {
conn.rollback () ;
System.err.println ("SQLException : " + e.getMessage());
} finally {
if ( conn != null ) conn.close();
}
}
}
Example 2

The following example shows how to execute the SELECT statement by connecting to demodb provided by CUBRID
during installation.

import java.sqgl.*;
public class SelectData {
public static void main (String[] args) throws Exception {

Connection conn = null;
Statement stmt = null;
ResultSet rs = null;
try {
// CUBRIDQ| Connect

Class.forName ("cubrid.jdbc.driver.CUBRIDDriver") ;

conn =
DriverManager.getConnection ("jdbc:cubrid:localhost:33000:demodb:::", "dba","");
String sgl = "select name, players from event";
stmt = conn.createStatement () ;
rs = stmt.executeQuery(sql);
while (rs.next ()) {
String name = rs.getString("name");

String players = rs.getString("players");

System.out.println ("name ==> " + name) ;

System.out.println ("Number of players==> " + players);
System.out.println ("\n \n") ;

}

rs.close();

stmt.close () ;

conn.close() ;

} catch ( SQLException e ) {
System.err.println (e.getMessage ()) ;

} catch ( Exception e ) {
System.err.println(e.getMessage());
} finally {
if ( conn != null ) conn.close();
}
}
}
Example 3

The following example shows how to execute the INSERT statement by connecting to demodb provided by CUBRID
during installation. You can delete or modify data the same way as you insert data. This means that you can reuse the
code below by simply changing the query statements.

import java.sqgl.*;

public class insertData {
public static void main(String[] args) throws Exception {

Connection conn = null;
Statement stmt = null;
try {
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Programming with PHP

Installing the PHP Module

Installing Required Software

You should install the software below, first:

Apache Web server : Version 2.0 or later
PHP : Version 5.2 or later
CUBRID

Downloading PHP Modules

Download drives from ftp://ftp.cubrid.org/CUBRID_Drivers/PHP_Driver/. For latest information on PHP drives, visit
Web site (http://www.cubrid.org/php_api_for_cubrid).

Installing for Windows

Store the php_cubrid.dll file under PHP extension directory (default location : C:\Program Files\PHP\ext\).

Configure the system configuration variable. The environment variable value of PHPRC should be C:\Program
Files\PHP and %PHPRC% and %PHPRC%\ext" should be added to the value of Path environment variable.

Add the following line at the end of the php.ini file (default location : C:\Program Files\PHP\php.ini).
[PHP_CUBRID] extension=php cubrid.dll

Once configuration is complete, restart the Web server.

Installing for Linux

Store the cubrid.so file under PHP extensions directory. The file is usually located under /ust/lib/php5/20090626 in
PHP 5.3.3; however, the location depends on PHP versions).

Add the following line at the end of the php.ini file (default location : /etc/php5/apache2/php.ini).

[CUBRID] extension=cubrid.so

Once configuration is complete, restart the Web server.

Installing Package

Using the Installation Wizard for Windows

You can download CUBRID PHP API Installer from http://www.cubrid.org/php_install wizard.

Installing by Using PEAR Package for Ubuntu Linux

First, you must set up phpize and PEAR package. Follow the steps below.

Install Apache Web server and PHP. For information on installation of Apache Web server and PHP, visit the Web
site (http://www.cubrid.org/cubrid_apache php_ubuntu).

Execute the following line to set up phpize.

sudo apt-get install php5-dev

Execute the following line to install PEAR package.

sudo apt-get install php-pear

Execute the pecl command in PEAR package so that the latest CUBRID PHP extension can be installed.

sudo pecl install cubrid

— To install the earlier version of PHP drivers, you must specify the desired version.
sudo pecl install cubrid-8.3.0.0005
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* Add the following line at the end of the php.ini file (default location : /etc/php5/apache2/php.ini).
[CUBRID] extension=cubrid.so

*  Once configuration is complete, restart the Web server.

Installing by Using PEAR Package for Linux Except for Version Ubuntu
First, you must install phpize and PEAR package. Follow the steps below.

e Set up phpzie. The version php-dev must be PHP 5.2.x or PHP 5.3.x. If you are using the earlier version of PHP,
update PHP before proceeding with installation.

yum install php-devel
*  Download PEAR package.
wget http://pear.php.net/go-pear.phar
» Install PEAR package.
php go-pear.phar
» Install the latest verions of CUBRID-PHP Extension.
pecl install cubrid
— To install the earlier version of PHP drivers, you must specify the desired version.
sudo pecl install cubrid-8.3.0.0005
* Add the following line at the end of the php.ini file (default location : /etc/php5/apache2/php.ini).
[CUBRID] extension=cubrid.so

*  Once configuration is complete, restart the Web server.

Note If you use the phpinfo() function to create test.php and verify that CUBRID configuration page is properly
displayed after entering @ 7! 60| & 3 A= 7} B2 | &S L|Ct.<IP address in which Web server is
installed>/test.php, it means installation is successfully done.

PHP Sample

The following is a simple example that establishes a connection between PHP and CUBRID. This section will cover the
most basic and notable features. Before running the sample program, a database and the Broker you are trying to
connect must be running. This example uses the demodb database created during the installation.

Example of Data Retrieval

<html>

<head>

<meta http-equiv='content-type' content='text/html; charset=euc-kr'
</head>

<body>

<center>

<table border=2>

<?

// Set server information for CUBRID connection. host ip is the IP address where the
CUBRID Broker is installed (localhost in this example), and host port is the port number
of the CUBRID Broker. The port number is the default given during the installation. For
details, see "Administrator's Guide."

S$host ip = "localhost";

Shost port = 30000;

$db_name = "demodb";

// Connect to CUBRID Server. Do not make the actual connection, but only retain the
connection information. The reason for not making the actual connection is to handle
transaction more efficiently in the 3-tier architecture.

Scubrid con = @cubrid_connect (Shost_ ip, Shost port, $db_name) ;

if (!Scubrid con) {
echo "Database Connection Error";
exit;
}
2>
<?
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Ssgl = "select sports, count(players) as players from event group by sports";

// Request the CUBRID Server for the results of the SQL statement. Now make the actual
connection to the CUBRID Server.

Sresult = cubrid execute ($cubrid con, $sql);

if (Sresult) {

// Get the column names from the result set created by the SQL query.
Scolumns = cubrid column names ($result);
// Get the number of columns in the result set created by the SQL query.
Snum fields = cubrid num cols($result);
// List the column names of the result set on the screen.
echo ("<tr>");
while (list (Skey, S$colname) = each($Scolumns)) {
echo ("<td align=center>$colname</td>");
}
echo ("</tr>");
// Get the results from the result set.
while ($row = cubrid fetch(Sresult)) {
echo ("<tr>") ;
for ($i = 0; $i < Snum fields; $i++) {
echo ("<td align=center>");
echo ($row[$i]) ;
echo ("</td>") ;
}
echo ("</tr>");
}

}

// The PHP module in the CUBRID runs in a 3-tier architecture. Even when calling SELECT
for transaction processing, it is processed as a part of the transaction. Therefore, the
transaction needs to be rolled back by calling commit or rollback even though SELECT was
called for smooth performance.

cubrid commit ($cubrid con) ;

cubrid disconnect ($cubrid con) ;

?>
</body></html>

Example of Data Insertion

<html>
<head>
<meta http-equiv='content-type' content='text/html; charset=euc- kr'>
</head>

<body>
<center>
<table border=2>
<?
Shost ip = "localhost";
Shost _port = 30000;
Sdb name = "demodb";
Scubrid con = @Qcubrid connect ($host ip, $host port, $db name) ;
if (!Scubrid con) {
echo "Database Connection Error";
exit;
}
?>
<?
$sgql = "insert into olympic (host year,host nation,host city,opening date,closing date)
values (2008, 'China', 'Beijing', to date('08-08-2008', 'mm-dd- yyyy'),to date('08-24-
2008', 'mm-dd-yyyy"')) 5
Sresult = cubrid execute ($cubrid con, $sql);

if ($result) {
// Handled successfully, so commit.
cubrid commit ($cubrid con) ;
echo ("Inserted successfully ");
} else {
// Error occurred, so the error message is output and rollback is called.
echo (cubrid error msg());
cubrid commit ($cubrid con) ;
}
cubrid disconnect ($cubrid con);
?>
</body></html>
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Programming with ODBC and ASP

Configuring the Environment of ODBC and ASP

CUBRID ODBC is compatible for version 3.52 ODBC and LEVEL2. Note that backward compatibility is not
guaranteed for applications that are written with ODBC Spec 2.x. The CUBRID ODBC driver is automatically installed
while CUBRID is installed. You can verify it from [Control Panel] > [Administrative Tools] > [Data Source (ODBC)] >
[Drivers] tab.

7 DDBC Data Source Administrater

User DSN | System DSN | File DSN  Diivers | Tracing | Connection Pocling | About |

DDBC Drivers that are instaled on pous systenm:

Mame | Werzion | Company
CLIBRID Divver 2.01,00.1119 Search 5S¢
Drives da Miciosall pata anquivos texto (0= "eey]  4.00.6304.00 Microsoft
Driver do Microsoft Access [* mdb) 4.00,6204,00 Microsoft
Diives do Miciasalt dBaze [*.dbf] 4.00. 630400 Micrazoft
Diriver dio Miciosolt Excel(” ) 4. 00.6304.00 MWicrozoft
Diriver do Microzsoft Parados [F.db ) 4100620400 Microsoft
Dirives para o Miciozol Visual FosPro 1.00.02.00 Microsoft
Microzoft Access Dver [* mdb) 4.00.6204,00 iicrozoft
Microsoft Access-Traiber [*.mdb] 4.00.63204.00 Microzoft
Microzoft db ase Drives [*.dbf] 4.00.6304.00 Microsoft
< r

An QDBC driver dlows 0DEC-enabled programs bo get information from
@ ODEC data sowces. To install ew drivers, uze the diver's sefup
progtam.

| 1] 4 | Cancel Help

If the CUBRID ODBC driver is detected, set a DSN as a database where the application is trying to connect. To set up a
DSN, click the [Add] button in the ODBC Data Source Administrator dialog box. Then, the following dialog box
appears. Select "CUBRID Driver," and then click the [Finish] button.
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Create New Data Source E|

Select & diver for which you want to el up a data zouce.

Marmes I Varsion | Compai
CUERID Dinvver g0.0n1119 Seanch
Drver da Microzclt par,..  4.00,6304,00 Micros
Driver do Microsolt Ao, 4.006304.00 Micron
Dirrver do Microzolt dBa,, 400630400 Micros:
Dirivet do Micsosolt Exe..  4.005304.00 Micros
Diriver do Miciosoft Par..  4.00.6304.00 Micros
Drver para o Microsolt ., 1000200 Micros:
Microzoft Access Dive..  4.006304.00 Micros:
Microsoft Access-Tresb, . & (06304,00 Microsc

bdimeman F D ssm Mips ims A 0 2N N bdispmes

Firezh Cancel

When the following [Config CUBRID Data Sources] dialog box appears, enter the database name that you try to
connect to in the [DB Name] field, the port number of the CUBRID Broker in the [Server Port] field, and then click
[OK] button. You can verify the number in the cubrid.broker.conf file.

FETCH_SIZE refers to the number of records fetched from server whenever cci_fetch() function of CCI library is
called; the CCI library is internally used by ODBC driver.

Config CUBRID Data Sources Elu

DSN \CUBRID

Description |cuhrid_te51

DB Name |demudh

DB User |puhlic

Password [

Server Address |Iucalhual

Server Port |33u|]|]

FETCH_SIZE [100

0K Cancel

For more information on CUBRID ODBC driver, see "API Reference > ODBC APIL."
¢« CUBRID ODBC Driver
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¢ Using OIDs and Collections

¢ Supported Functions and Backward Compatibility

ASP Sample

34

In the virtual directory where the ASP sample program runs, right-click "Default Web Site" and click [Properties].

Default Web Site Properties

Diectony Secuity HTTF Headers: Cusztorn Emors ASPMET
Wweb Site ISAF Filters Hosre Directoy Documernts

‘Wb Site |denbfication

Degonphon: Jefauk Web Ske

|P Address: &0 Unazzigned) b
TCP Post: 80 ' '

Connechans

Coprection Timeout: 300 seconds:

HTTF Eeep-dlives Enabled

[+] Enable Loggng

Actve log format:

'wAC Extended Log File Format w

| ok || cance | Help

The dialog box shown above will appear. Under the Web Site Identification, in the IP Address drop-down box, select
"(All Unassigned)." This sets the IP address to localhost. If you want to run the sample program using a specific IP
address, configure the directory with the IP address as a virtual directory and register the IP address in Properties.

The following example shows how to configure IP address as localhost.

Example

The following example shows how to create cubrid.asp and store it into a virtual directory.

<HTML>
<HEAD>
<meta http-equiv="Content-Type" content="text/html; charset=EUC-KR">
<title>CUBRID Query Test Page</title>
</HEAD>
<BODY topmargin="0" leftmargin="0">

<table border="0" width="748" cellspacing="0" cellpadding="0">
<tr>
<td width="200"></td>
<td width="287">
<p align="center"><font size="3" face="Times New Roman"><b><font
color="#FF0000">CUBRID</font>Query Test</b></font></td>
<td width="200"></td>
</tr>
</table>
<form action="cubrid.asp" method="post" >
<table border="1" width="700" cellspacing="0" cellpadding="0" height="45">
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<tr>
<td width="113" valign="bottom" height="16" bgcolor="#DBD7BD"
bordercolorlight="#FFFFCC"><font size="2">SERVER IP</font></td>
<td width="78" valign="bottom" height="16" bgcolor="#DBD7BD"
bordercolorlight="#FFFFCC"><font size="2">Broker PORT</font></td>
<td width="148" valign="bottom" height="16" bgcolor="#DBD7BD"
bordercolorlight="#FFFFCC"><font size="2">DB NAME</font></td>
<td width="113" valign="bottom" height="16" bgcolor="#DBD7BD"
bordercolorlight="#FFFFCC"><font size="2">DB USER</font></td>
<td width="113" valign="bottom" height="16" bgcolor="#DBD7BD"
bordercolorlight="#FFFFCC"><font size="2">DB PASS</font></td>
<td width="80" height="37" rowspan="4" bordercolorlight="#FFFFCC" bgcolor="#F5F5ED">
<p><input type="submit" value="Execute" name="Bl" tabindex="7"></p></td>
</tr>
<tr>
<td width="113" height="1" bordercolorlight="#FFFFCC" bgcolor="#F5F5ED"><font
size="2"><input type="text" name="server ip" size="20" tabindex="1" maxlength="15"
value="<%=Request ("server ip")$>"></font></td>
<td width="78" height="1" bordercolorlight="#FFFFCC" bgcolor="#F5F5ED"><font
size="2"><input type="text" name="cas port" size="15" tabindex="2" maxlength="6"
value="<%=Request ("cas_port") $>"></font></td>
<td width="148" height="1" bordercolorlight="#FFFFCC" bgcolor="#F5F5ED"><font
size="2"><input type="text" name="db name" size="20" tabindex="3" maxlength="20"
value="<%=Request ("db_name") $>"></font></td>
<td width="113" height="1" bordercolorlight="#FFFFCC" bgcolor="#F5F5ED"><font
size="2"><input type="text" name="db user" size="15" tabindex="4"
value="<%=Request ("db user")$>"></font></td>
<td width="113" height="1" bordercolorlight="#FFFFCC" bgcolor="#F5F5ED"><font
size="2"><input type="password" name="db pass" size="15" tabindex="5"
value="<%=Request ("db pass")$>"></font></td>
</tr>
<tr>
<td width="573" colspan="5" valign="bottom" height="18" bordercolorlight="#FFFFCC"
bgcolor="#DBD7BD"><font size="2">QUERY</font></td>
</tr>
<tr>
<td width="573" colspan="5" height="25" bordercolorlight="#FFFFCC"
bgcolor="#F5F5ED"><textarea rows="3" name="query" cols="92"
tabindex="6"><%$=Request ("query") $></textarea></td>
</tr>
</table>
</form>
<hr>
</BODY>
</HTML>
<%
' Fetch the DSN and SQL statement.
strIP = Request( "server ip" )
strPort = Request( "cas port" )
strUser = Request( "db user" )
strPass = Request( "db pass" )
strName = Request( "db name" )
strQuery = Request ( "query" )

if strIP = "" then
Response.Write "Please enter the SERVER IP"
Response.End 'If no IP entered, end the page
end if
if strPort = "" then
Response.Write "Please enter the port number"
Response.End ' If no port entered, end the page
end if
if strUser = "" then
Response.Write "Please enter the DB _USER"
Response.End ' If no DB User entered, end the page
end if
if strName = "" then
Response.Write "Please enter the DB NAME "
Response.End ' If no DB NAME entered, end the page
end if
if strQuery = "" then
Response.Write "Please enter the query you want to check"
Response.End ' If no Query entered, end the page
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end if
' Create the connection object
strDsn = "driver={CUBRID Driver};server=" & strIP & ";port=" & strPort & ";uid=" &

strUser & ";pwd=" & strPass & ";db name=" & strName & ";"
' Connect to DB
Set DBConn = Server.CreateObject ("ADODB.Connection")
DBConn.Open strDsn
' Execute SQL
Set rs = DBConn.Execute( strQuery )
' Show message depending on the SQL statement
if InStr(Ucase(strQuery), "INSERT")>0 then
Response.Write "The record has been added."
Response.End
end 1if

if InStr (Ucase (strQuery), "DELETE")>0 then
Response.Write "The record has been deleted."
Response.End

end 1if

if InStr (Ucase (strQuery), "UPDATE")>0 then
Response.Write "The record has been modified."
Response.End
end if
%>
<table>
<%
' Show the field name
Response.Write "<tr bgColor=#f3f3f3>"
For index =0 to ( rs.fields.count-1 )
Response.Write "<td><b>" & rs.fields(index) .name & "</b></td>"
Next
Response.Write "</tr>"
' Show the field wvalue
Do While Not rs.EOF
Response.Write "<tr bgColor=#f3£3£3>"
For index =0 to ( rs.fields.count-1 )
Response.Write "<td>" & rs(index) & "</td>"
Next
Response.Write "</tr>"

rs.MoveNext
Loop

oe°
o° VvV

A

set rs = nothing
&>
</table>
You can check the result of the sample program at http://localhost/aSP/cubrid.asp. When you execute the sample code
above, you will get the following output. Enter appropriate values in each field, and then enter the query statement in

the Query field. When you click [Run], the query result will be displayed at the lower portion of the page.

—r—r—

=15}
= | bapi/focalhost/cubric, asp M| 4| | X B
& 4 | g CUBRID Quary Tast Page - - |- Page - 3 Taols -
CUBRIDQuery Test
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Run
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Programming with CCI

CCI Library
The CCI Library is a C language interface provided by CUBRID. CCI is connected to the application through the
Broker, so you can manage it the same way as other interfaces such as JDBC, PHP and ODBC. In fact, CCI provides a

foundation to implement PHP, ODBC, Python and, Ruby interfaces.

CCH Library

CCI Installation and Configuration
The CCI library is contained in the CUBRID installation package. The following figure shows where the files are

located.
™ ip DER
File Edit ‘iew Favortes Tods Help b
@ Back - J |T /.F\-' Search ‘ti':. Folders '
Address | C:\CUBRIDYi v B
Folders x MName + Size  Type
! ) doc A Ydcascilb 17kB  Object File Library
) include " Y cascd_xe4 b 17KB  Object Fie Library
D jova o % cubridcs.ib 160KB  Object File Library
D idbe % cubridea.ib 1S0KB  Object File Library
o m i ibesql Ib B8KE  Object File Library
# 1 Ina bt
L ks B < B =
5 objects (Disk free space: 70.9 GB) 346 KB i My Computer
Operating System Windows UNIX/Linux
C header file include/cas_cci.h include/cas_cci.h
Static library lib/cascci.lib lib/libcascci.a
Dynamic library lib/cascci.lib lib/libcascci.so

bin/cascci.dll
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Using CCI

Basic Flow Diagram of the Application Using CCI

To use CUBRID, the following procedures are required for applications using the CCI libraries to execute queries:
connection to CAS, query preparation, query execution, response handling, and disconnection. In each process, CCI
communicates with the application using connection, query and response handles.

The following flowchart shows the process of the application using CCI and the functions used in each step. See CCI
API in the API Reference for more information.

e Opening a database connection handle (related function : cci_connect)

*  Getting the request handle for a prepared statement (related function : cci_prepare)

* Binding data to the prepared statement (related function : cci_bind_param)

»  Executing the prepared statement (related function : cci_execute)

*  Processing the execution result (related function : cci_cursor, cci_fetch, cci_get data, cci_get_result_info)
¢ Closing the request handle (related function : cci_close req handle)

¢ Closing a database connection handle (related function : cci_disconnect)

How to use

Once you have created the application using CCI, you should decide, according to its features, whether to execute CCI
as a static link or dynamic link before you build it. Determine the library to use by referring to the table in the CCI
Installation and Configuration.

The following example shows Makefile to use the dynamic link library on UNIX/Linux:

CC=gcc
CFLAGS = -g -Wall -I. -IS$CUBRID/include
LDFLAGS = -LSCUBRID/lib -lcascci -1lnsl

TEST OBJS = test.o
EXES = test
all: $(EXES)
test: $(TEST OBJS)
$(CC) -o $S@ $S(TEST OBJS) $ (LDFLAGS)

The following is the settings for using the static library on Windows:

CCI_samphe Property Pages ﬁ E|

Configuration: | All Corfigurstions ¥ | Platform: | Acthe(Windz) o m‘
3l Common Propaties =)
= Configur stion Froperties Igrore Sl Dt ault L sres b

Ganeral Ignore Specific Library
Debuggirg e Definition Fiie
W i+ iidd Module to Assembly
= Linker Embed Managed Resouroe File
Generdl Foros Symbal Refererces
nput . Dlay Loaded Clls
. Bgsembly Link Resouroe
Detmpggirs
Systam
Dpbimization
Erbcded 0L
advanced
Command Line
Marshast Tool

WL Dacumerk Ganerston
Erosse [nformsbon

Buiid Events

Ciggtom Buld Shep

‘Wb Deploymenk

o R

Additional Dependencies
Specifies additional ibens to sdd bo the ink Ine (ex: kerreid2.ib); configuration spacfic.

Lot J[ camest [ mow
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CCI Sample

Introduction

The sample program is to create a simple application using CCI through the connection to the demodb database
deployed by default during the CUBRID installation. Follow the processes of connection to CAS, query preparation,
query execution, response handling and disconnection in the sample. The sample is created in a way that uses dynamic
links on Linux.

The following is schema information of the olympic table in the demodb database used in the sample.
csqgl> ;sc olympic

=== <Help: Schema of a Class> ===

<Class Name>

olympic
<Attributes>
host year INTEGER NOT NULL
host nation CHARACTER VARYING (40) NOT NULL
host city CHARACTER VARYING (20) NOT NULL
opening date DATE NOT NULL
closing date DATE NOT NULL
mascot CHARACTER VARYING (20)
slogan CHARACTER VARYING (40)
introduction CHARACTER VARYING (1500)
<Constraints>

PRIMARY KEY pk olympic host year ON olympic (host year)

Preparation

Make sure that the demodb database and the Broker are running before you execute the sample program. You can start
the demodb database and the Broker by executing the cubrid utility.

The following example shows how to run a database server and broker by executing the cubrid utility.

[tester@testdb ~]$ cubrid server start demodb
@ cubrid master start

++ cubrid master start: success

@ cubrid server start: demodb

This may take a long time depending on the amount of recovery works to do.
CUBRID 2008 R4.0

++ cubrid server start: success
[tester@testdb ~]$ cubrid broker start
@ cubrid broker start

++ cubrid broker start: success

Build

With the program source and the Makefile ready, executing "make" will create an executable file called "test." If you
use a static library, there is no need to deploy additional files and the execution will be faster. However, it increases the
program size and memory usage. If you use a dynamic library, there will be some performance overhead, but the
program size and memory usage can be optimized.

The following is a command line example. It builds the test program using the dynamic library instead of "make" on
Linux.

cc -o test test.c -ISCUBRID/include -LSCUBRID/1lib -1nsl -lcascci
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Sample Code

#include <stdio.h>
#include <cas cci.h>
char *cci_client name = "test";
int main (int argc, char *argvl(])
{
int con = 0, req = 0, col count = 0, res, ind, i;
T CCI _ERROR error;
T CCI_COL INFO *res col info;
T CCI SQLX CMD cmd type;
char *buffer, db ver[16];
printf ("Program started!\n") ;
if ((con=cci connect ("localhost", 30000, "demodb", "PUBLIC", ""))<0) {
printf( "%$s(%d): cci connect fail\n", FILE , LINE );
return -1;

}

if ((res=cci get db version(con, db ver, sizeof (db ver)))<0) {
printf( "%$s(%d): cci get db version fail\n", FILE , LINE );
goto handle error;

}

printf ("DB Version is %$s\n",db ver);

if ((reg=cci prepare(con, "select * from event", 0, &error))<0) {
printf( "$s(%d): cci prepare fail(%d)\n", FILE , LINE ,error.err code);
goto handle error;

}

printf ("Prepare ok! (%d)\n",req);

res col info = cci get result info(req, &cmd type, &col count);

if (!res col info) {
printf( "%s(%d): cci get result info fail\n", FILE , LINE );
goto handle error;

}

printf ("Result column information\n"
" \n");
for (i=1; i<=col count; i++) {
printf ("name:%s type:%d(precision:%d scale:%d)\n",
CCI_GET RESULT INFO NAME (res col info, i),
CCI_GET RESULT INFO TYPE (res col info, i),
CCIiGETiRESULTiINFoiPRECISION(resicoliinfo, i),
CCI GET RESULT INFO SCALE (res col info, i));

}

printf (" \n") ;
if ((res=cci execute(req, 0, 0, &error))<0) {
printf( "%s(%d): cci execute fail(%d)\n", FILE , LINE ,error.err code);

goto handle error;

}

if ((res=cci fetch size(req, 100))<0) {
printf( "%$s(%d): cci_ fetch size fail\n", FILE , LINE );
goto handle_error;

}

while (1) {
res = cci cursor(req, 1, CCI CURSOR CURRENT, &error);

if (res == CCI_ER _NO MORE DATA) {
printf ("Query END!\n");
break;

}

if (res<0) {
printf( "$s(%d): cci cursor fail(%d)\n",
goto handle error;

~ FILE , LINE ,error.err code);

}

if ((res=cci fetch(req, &error))<0) {
printf( "%s(%d): cci fetch fail(%d)\n", FILE , LINE ,error.err code);
goto handle error;

}

for (i=1; i<=col count; i++) {
if ((res=cci get data(reqg, i, CCI A TYPE STR, &buffer, &ind))<0) {
printf( "$s(%d): cci get data fail\n",  FILE , LINE );
goto handle error;
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CSQL Interpreter

To execute SQL statements in CUBRID, you need to use either a Graphical User Interface (GUI)-based CUBRID
Manager or a console-based CSQL Interpreter.

CSQL is an application that allows users to use SQL statements through a command-driven interface. This section
briefly explains how to use the CSQL Interpreter and associated commands.

* Introduction to the CSQL Interpreter
¢ Running CSQL

¢ Session Commands
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Introduction to the CSQL Interpreter

44

A Tool for SQL

The CSQL Interpreter is an application installed with CUBRID that allows you to execute in an interactive or batch
mode and viewing query results. The CSQL Interpreter has a command-line interface. With this, you can store SQL
statements together with their results to a file for a later use.

The CSQL Interpreter provides the best and easiest way to use CUBRID. You can develop database applications with
various APIs (e.g. JDBC, ODBC, PHP, CClI, etc.; you can use the CUBRID Manager, which is a management and
query tool provided by CUBRID. With the CSQL Interpreter, users can create and retrieve data in a terminal-based
environment.

The CSQL Interpreter directly connects to a CUBRID database and executes various tasks using SQL statements. Using
the CSQL Interpreter, you can:

* Retrieve, update and delete data in a database by using SQL statements
»  Execute external shell commands

e Save or print query results

*  Create and execute SQL script files

»  Select table schema

* Retrieve or modify parameters of the database server system

* Retrieve database information (e.g. schema, triggers, queued triggers, workspaces, locks, and statistics)

A Tool for DBA

A database administrator (DBA) performs administrative tasks by using various administrative utilities provided by
CUBRID; a terminal-based interface of CSQL Interpreter is an environment where DBA executes administrative tasks.

It is also possible to run the CSQL Interpreter in a standalone mode. In this mode, the CSQL Interpreter directly
accesses database files and executes commands including server process properties. That is, SQL statements can be
executed to a database without running a separate database server process. The CSQL Interpreter is a powerful tool that
allows you to use the database only with a esql utility, without any other applications such as the Database Server or the
Brokers.



CSQL Interpreter

Executing CSQL

CSQL Execution Mode

Interactive Mode

With CSQL Interpreter, you can enter and execute SQL statements to handle schema and data in the database. Enter
statements in a prompt that appears when running the csql utility. After executing the statements, the results are listed in
the next line. This is called the interactive mode.

Batch Mode

You can store SQL statements in a file and execute them later to have the csql utility read the file. This is called the
batch mode. For more information on the batch mode, see CSQL Startup Options.

Standalone Mode

In the standalone mode, CSQL Interpreter directly accesses database files and executes commands including server
process functions. That is, SQL statements can be sent and executed to a database without a separate database server
process running for the task. Since the standalone mode allows only one user access at a given time, it is suitable for
management tasks by Database Administrators (DBAS).

Client/Server Mode

CSQL Interpreter usually operates as a client process and accesses the server process.

Using CSQL (Syntax)
Connecting to Local Host

Description

Execute the CSQL Interpreter using the csql utility. You can set options as needed. To set the options, specify the name
of the database to connect to as a parameter. The following is a csql utility statement to access the database on a local
server:

Syntax

csql [ options ] database name
Connecting to Remote Host

Description

The following is a esql utility statement to access the database on a remote host:

Syntax

csql [ options ] database namel@remote host name

Make sure that the following conditions are met before you run the CSQL Interpreter on a remote host.
¢ The CUBRID installed on the remote host must be the same version as the one on the local host.

e The port number used by the master process on the remote host must be identical to the one on the local host.
*  You must access the remote host in a client/server mode using the -C option.
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Example

The following example shows how to access the demodb database on the remote host with the IP address 192.168.1.3

and calls the csql utility.

csgl -C demodb@192.168.1.3

CSQL Startup Options

46

To display the option list in the prompt, execute the esql utility without specifying the database name as follows:

)

% csql

interactive SQL utility, version 2008 R4.1

usage: csqgl

[OPTION] database-name valid options:

-S, —--SA-mode standalone mode execution

-C, --CS-mode client-server mode execution

-u, —--user=ARG alternate user name

-p, ——pasword=ARG password string, give "" for none

-e, --error-continue don't exit on statement error

-i, --input-file=ARG input-file-name

-0, —--output-file=ARG output-file-name

-s, --single-line single line oriented execution

-c, —--command=ARG CSQL-commands

-1, --line-output display each value in a line

-r, --read-only read-only mode
--no-auto-commit disable auto commit mode execution
--no-pager do not use pager

--no-single-line

Options

turn off single line oriented execution

The following table lists the options that can be issued with the csql utility.

Option Description
-S Executes the csql utility in a standalone mode.
-C Executes the csql utility in a client/server mode.

-u user_name

Specifies the user that tries to access the database. The default value is PUBLIC.

-p password Specifies the password of the user that tries to access the database (if any).
-e Continues the session even when an error occurs.
-i input_file Executes the csql utility in a batch mode. The input_file parameter is the file name

where SQL statements are stored.

-0 output _file

Stores a result of the statement execution in the specified output _file without
displaying it on the screen.

=S

It is used with the -i option and used to execute multiple SQL statements one by one in
a file where they are stored consecutively. Use semicolons (;) to separate SQL
statements.

-¢ "CSQL Executes SQL statements directly from the prompt. To use this option, enclose the

commands" SQL statement to execute in double quotes.

-1 Displays the query results in a line format instead of a column. By default, the results
will be displayed in a column format.

-r Connects to a database in read-only mode.

--no-auto- Configures the auto-commit mode of the CSQL Interpreter to OFF.

commit

--no-pager Displays the results of the query performed by the CSQL Interpreter at once instead of

page-by-page.

--no-single-line Executes multiple SQL statements at once by using ;Xr or ;r session command.
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Executing in a standalone mode (-S)

The following example shows how to connect to a database in a standalone mode and execute the csql utility. If you
want to use the database exclusively, use the -S option.

csgl -S demodb

Executing in a client/server mode (-C)

The following example shows how to connect to a database in a client/server mode and execute the esql utility. In an
environment where multiple clients connect to the database, use the -C option. Even when you connect to a database on
a remote host in a client/server mode, the error log created during csql execution will be stored in the cub_client.err file
on the local host.

csgl -C demodb

Specifying the name of the input file to use in a batch mode (-i)

The following example shows how to specify the name of the input file that will be used in a batch mode with the -i
option. In the infile file, more than one SQL statement are stored. Without the -i option specified, the CSQL Interpreter
will run in an interactive mode.

csgl -i infile demodb

Specifying the output file to store the execution results (-0)

The following example shows how to store the execution results to the specified file instead of displaying on the screen.
It is useful to retrieve the results of the query performed by the CSQL Interpreter afterwards.

csgl -o outfile demodb

Specifying the user name (-u)

The following example shows how to specify the name of the user that will connect to the specified database with the -u
option. If the -u option is not specified, PUBLIC that has the lowest level of authorization will be specified as a user. If
the user name is not valid, an error message is displayed and the csql utility is terminated. If there is a password for the
user name you specify, you will be prompted to enter the password.

csgl -u DBA demodb

Specifying the user password (-p)

The following example shows how to enter the password of the user specified with the -p option. Especially since there
is no prompt to enter a password for the user you specify in a batch mode, you must enter the password using the -p
option. When you enter an incorrect password, an error message is displayed and the csql utility is terminated.

csgl -u DBA -p *** demodb

Executing SQL statements one by one (-s)

As an option used with the -i option, it executes multiple SQL statement one by one in a file with the -s option. This
option is useful to allocate less memory for query execution and each SQL statement is separated by semicolons (;). If it
is not specified, multiple SQL statements are retrieved and executed at once.

csgl -s -i infile demodb
Executing SQL statements directly from the shell (-c)

The following example shows how to execute more than one SQL statement from the shell with the -¢ option. Multiple
statements are separated by semicolons (;).

csgl -c "select * from olympic;select * from stadium" demodb
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Displaying the results in a line format (-1)

The following example shows how to display the execution results of the SQL statement in a line format with the -1
option. The execution results will be output in a column format if the -1 option is not specified.

csgl -1 demodb

Ignoring errors and keepgoing execution (-e)

The following example shows how to ignore errors and keep execution even though semantic or runtime errors occur
with the -e option. However, if any SQL statements have syntax errors, query execution stops after errors occur despite
specifying the -e option.

$ csqgl -e demodb

csgl> SELECT * FROM aaa; SELECT * FROM athlete WHERE code=10000;

In line 1, column 10,
ERROR: Unknown class "aaa".

=== <Result of SELECT Command in Line 1> ===

code name gender nation_ code
event
10000 ‘'aaa' '™M' 'NED' 'Rowing’'

1 rows selected.
Current transaction has been committed.
1 command(s) successfully processed.

Connecting to a read-only database (-r)

You can connect to a read-only database with the -r option. Retrieving data is only allowed in a read-only database;
creating databases and entering data are not allowed.

$ csqgl -r demodb

No auto-commit mode (--no-auto-commit)

The following example shows how to stop the auto-commit mode with the --no-auto-commit option. If you don't
configure --no-auto-commit option, the CSQL Interpreter runs in an auto-commit mode by default, and the SQL
statement is committed automatically at every execution. Executing the ;AUtocommit session command after starting
the CSQL Interpreter will also have the same result.

csgl --no-auto-commit demodb

Displaying all the execution results at once (--no-pager)

The following example shows how to display the execution results by the CSQL Interpreter at once instead of page-by-
page with the --no-pager option. The results will be output page-by-page if --no-pager option is not specified.

csgl --no-pager demodb

Executing all SQL statements at once (--no single-line)

The following example shows how to keep storing multiple SQL statements and execute them at once with the ;xr or ;r
session command. If you do not specify this option, SQL statements are executed without ;xr or ;r session command.

csgl --no-single-line demodb
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Session Commands

In addition to SQL statements, CSQL Interpreter provides special commands allowing you to control the Interpreter.
These commands are called session commands. All the session commands must start with a semicolon (;).

Session Commands

Enter the ;help command to display a list of the session commands available in the CSQL Interpreter. Note that only the
uppercase letters of each session command are required to make the CSQL Interpreter to recognize it. Session
commands are not case-sensitive.

CUBRID SQL Interpreter

Type " ;help' for help messages.

csgl> ;help

=== <Help: Session Command Summary> ===
All session commands should be prefixed by ;' and only blanks/tabs
can precede the prefix. Capitalized characters represent the minimum
abbreviation that you need to enter to execute the specified command.

; REAd [<file-name>] - read a file into command buffer.
;Write [<file-name>] - (over)write command buffer into a file.
;APpend [<file-name>] - append command buffer into a file.
; PRINT - print command buffer.
; SHELL - invoke shell.
;CD - change current working directory.
;EXit - exit program.
;CLear - clear command buffer.
;EDIT - invoke system editor with command buffer.
;List - display the content of command buffer.
; RUn - execute sgl in command buffer.
; Xrun - execute sqgl in command buffer, and clear the command
buffer.
;COmmit - commit the current transaction.
;ROllback - roll back the current transaction.
;AUtocommit [ON|OFF] - enable/disable auto commit mode.
;CHeckpoint - issue checkpoint.
;Killtran - kill transaction.
;REStart - restart database.
;SHELL Cmd [shell-cmd] - set default shell, editor, print and pager
;EDITOR Cmd [editor-cmd] command to new one, or display the current
;PRINT Cmd [print-cmd] one, respectively.
;PAger cmd [pager-cmd]
; DATE - display the local time, date.
; DATAbase - display the name of database being accessed.
; SChema class-name - display schema information of a class.
;SYntax [sgl-cmd-name] - display syntax of a command.
;TRigger [ *'|trigger-name] - display trigger definition.
;Get system parameter - get the value of a system parameter.
;SEt system parameter=value - set the value of a system parameter.
;PLan [simple/detail/off] - show query execution plan.
;Info <command> - display internal information.
;TIme [ON/OFF] - enable/disable to display the query execution time.
;HISTORYList - display list of the executed queries.
;HISTORYRead <history num> - read entry on the history number into command buffer.
;HE1p - display this help message.
csqgl>
Options

Reading SQL statements from a file GREAd)

The ;REAd command reads the contents of a file into the buffer. This command is used to execute SQL commands
stored in the specified file. To view the contents of the file loaded into the buffer, use the ;List command.

csqgl> ;rea nation.sqgl

The file has been read into the command buffer.

csgl> ;list

insert into "sport event" ("event code", "event name", "gender type", "num player") values
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(20001, 'Archery Individual', 'M', 1);
insert into "sport event" ("event code", "event name", "gender type", "num player") values
20002, 'Archery Individual', 'W', 1);

Saving SQL statements into a file (;Write)

The ;Write command stores the contents of the command buffer into a file. This command is used to store SQL
commands that you entered or modified in the CSQL Interpreter.

csgl> ;w outfile
Command buffer has been stored.

Appending to a file GAPpend)
This command appends the contents of the current command buffer to an outfile file.

csqgl> ;ap outfile
Command buffer has been stored.

Executing a shell command ;SHELL)

The ;SHELL session command calls an external shell. Starts a new shell in the environment where the CSQL
Interpreter is running. It returns to the CSQL Interpreter when the shell terminates. If the shell command to execute with
the ;SHELL_Cmd command has been specified, it starts the shell, executes the specified command, and returns to the
CSQL Interpreter.

csgl> ;shell

% Is -al
total 2088

drwxr-xr-x 16 DBA cubrid 4096 Jul 29 16:51

drwxr-xr-x 6 DBA cubrid 4096 Jul 29 16:17 ..

drwxr-xr-x 2 DBA cubrid 4096 Jul 29 02:49 audit
drwxr-xr-x 2 DBA cubrid 4096 Jul 29 16:17 bin
drwxr-xr-x 2 DBA cubrid 4096 Jul 29 16:17 conf
drwxr-xr-x 4 DBA cubrid 4096 Jul 29 16:14 cubridmanager
% exit

csqgl>

Registering a shell command ;SHELL_Cmd)

The ;SHELL_Cmd command registers a shell command to execute with the SHELL session command. As shown in
the example below, enter the ;shell command to execute the registered command.

csgl> ;shell c 1ls -la
csqgl> ;shell
total 2088
drwxr-xr-x 1
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
csqgl>

DBA cubrid 4096 Jul 29 16:51

DBA cubrid 4096 Jul 29 16:17 ..

DBA cubrid 4096 Jul 29 02:49 audit

DBA cubrid 4096 Jul 29 16:17 bin

DBA cubrid 4096 Jul 29 16:17 conf

DBA cubrid 4096 Jul 29 16:14 cubridmanager

BSNDDNDDN oYY

Changing the current working directory (;CD)

This command changes the current working directory where the CSQL Interpreter is running to the specified directory.
If you don't specify the path, the directory will be changed to the home directory.

csgl> ;cd /homel/DBA/CUBRID
Current directory changed to /homel/DBA/CUBRID.

Exiting the CSQL Interpreter GEXit)
This command exits the CSQL Interpreter.

csqgl> ;ex
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Clearing the command buffer (;CLear)
The ;CLear session command clears the contents of the command buffer.

csqgl> ;cl
csqgl> ;list

Displaying the contents of the command buffer (;List)

The ;List session command lists the contents of the command buffer that have been entered or modified. The command
buffer can be modified by ;READ or ;Edit command.

csqgl> ;1

Executing SQL statements (;RUn)

This command executes SQL statements in the command buffer. Unlike the ;Xrun session command described below,
the buffer will not be cleared even after the query execution.

csgl> ;ru

Clearing the command buffer after executing the SQL statement (;Xrun)
This command executes SQL statements in the command buffer. The buffer will be cleared after the query execution.

csqgl> ;x

Committing transaction (;COmmit)

This command commits the current transaction. You must enter a commit command explicitly if it is not in auto-commit
mode. In auto-commit mode, transactions are automatically committed whenever SQL is executed.

csgl> ;co
Current transaction has been committed.

Rolling back transaction (;ROllback)

This command rolls back the current transaction. Like a commit command (;COmmit), it must enter a rollback
command explicitly if it is not in auto-commit mode (OFF).

csgl> ;ro
Current transaction has been rolled back.

Setting the auto-commit mode (;AUtocommit)

This command sets auto-commit mode to ON or OFF. If any value is not specified, current configured value is applied
by default. The default value is ON.

csgl> ;au off
AUTOCOMMIT IS OFF

CHeckpoint Execution (;CHeckpoint)

This command executes the checkpoint within the CSQL session. This command can only be executed when a DBA
group member, who is specified for the custom option (-u user_name), connects to the CSQL Interpreter in system
administrator mode (--sysadm).

Checkpoint is an operation of flushing all dirty pages within the current data buffer to disks. You can also change the
checkpoint interval using a command (;set parameter _name value) to set the parameter values in the CSQL session.
You can see the examples of the parameter related to the checkpoint execution interval (checkpoint_interval_in_mins
and checkpoint_every_npages). For more information, see Logging-Related Parameters.

csgl> ;ch
Checkpoint has been issued.

Transaction Monitoring Or Termination (;Killtran)

This command checks the transaction status information or terminates a specific transaction in the CSQL session. This
command prints out the status information of all transactions on the screen if a parameter is omitted it terminates the
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transaction if a specific transaction ID is specified for the parameter. It can only be executed when a DBA group
member, who is specified for the custom option (-u user_name), connects to the CSQL Interpreter in system
administrator mode (--sysadm).

csqgl> ;k

Tran index User name Host name Process id Program name
1(+) dba myhost 664 cub cas
2 (+) dba myhost 6700 csqgl
3(+) dba myhost 2188 cub cas
4(+) dba myhost 696 csql
5(+) public myhost 6944 csqgl

csgl> ;k 3

The specified transaction has been killed.

Restarting database (;REStart)

A command that tries to reconnect to the target database in a CSQL session. Note that when you execute the CSQL
Interpreter in CS (client/server) mode, it will be disconnected from the server. When the connection to the server is lost
due to a HA failure and failover to another server occurs, this command is particularly useful in connecting to the
switched server while maintaining the current session.

csqgl> ;res
The database has been restarted.

Displaying the current date ;DATE)
The ;DATE command displays the current date and time in the CSQL Interpreter.

csqgl> ;date
Tue July 29 18:58:12 KST 2008

Displaying the database informatio (;DATAbase)

This command displays the database name and host name where the CSQL Interpreter is working. If the database is
running, the HA mode (one of those followings: active, standby, or maintenance) will be displayed as well.

csqgl> ;data
demodb@localhost (active)

Displaying schema information of a class (;SChema)

The ;SChema session command displays schema information of the specified table. The information includes the table
name, its column name and constraints.
csqgl> ;sc event

=== <Help: Schema of a Class> ===
<Class Name>

event
<Attributes>
code INTEGER NOT NULL
sports CHARACTER VARYING (50)
name CHARACTER VARYING (50)
gender CHARACTER (1)
players INTEGER
<Constraints>

PRIMARY KEY pk_event event code ON event (code)

Displaying syntax (;SYntax)

This command displays the syntax of the SQL statement specified. If there is no specific syntax specified, all the
syntaxes defined and their rules will be displayed.

csgl> ;sy alter
=== <Help: Command Syntax> ===
<Name>
ALTER
<Description>
Change the definition of a class or virtual class.
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<Syntax>

<alter> ::= ALTER [ <class type> ] <class name> <alter clause> ;

<class type> ::= CLASS | TABLE | VCLASS | VIEW

<alter clause> ::= ADD <alter add> [ INHERIT <resolution comma list> ] |
DROP <alter drop> [ INHERIT <resolution comma list> ] |
RENAME <alter rename> [ INHERIT <resolution comma list> ] |

> CHANGE <alter change> |
INHERIT <resolution comma list>

<alter add> ::= [ ATTRIBUTE | COLUMN ] <class element comma list> |

CLASS ATTRIBUTE <attribute definition comma list> |
FILE <file name comma list> |

METHOD <method definition comma list> |

QUERY <select statement> |

SUPERCLASS <class name comma list>

Displaying the trigger (;TRriger)
This command searches and displays the trigger specified. If there is no trigger name specified, all the triggers defined
will be displayed.

csqgl> ;tr
=== <Help: All Triggers> ===
trig delete_ contents

Checking the parameter value(;Get)

You can check the parameter value currently set in the CSQL Interpreter using the ;Get session command. An error
occurs if the parameter name specified is incorrect.
csgl> ;g isolation level

=== Get Param Input ===
isolation_ level=4

Setting the parameter value (;SEt)

You can use the ;Set session command to set a specific parameter value. Note that changeable parameter values are only
can be changed. To change the server parameter values, you must have DBA authorization. For information on list of
changeable parameters, see cubrid_broker.conf Configuration File and Default Parameters.

csgl> ;se block ddl statement=1

=== Set Param Input ===

block ddl statement=1

—-- Dynamically change the log max archives value in the csqgl accessed by dba account
csgl>;se log max archives=5

Setting the view level of executing query plan (;PLan)

You can use the ;PLan session command to set the view level of executing query plan the level is composed of simple,
detail, and off. Each command refers to the following:

» off : Not displaying the query execution plan
» simple : Displaying the query execution plan in simple version (OPT LEVEL=257)
¢ detail : Displaying the query execution plan in detailed version (OPT LEVEL=513)

Displaying information (;Info)

The ;Info session command allows you to check information such as schema, triggers, the working environment, locks
and statistics.

csgl> ;1 lock
*** Lock Table Dump ***

Lock Escalation at = 100000, Run Deadlock interval = 1
Transaction (index 0, unknown, unknown@unknown|-1)
Isolation REPEATABLE CLASSES AND READ UNCOMMITTED INSTANCES
State TRAN ACTIVE
Timeout period -1
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Outputting statistics information of server processing (;.Hist)

This command shows the statistics information of server processing. The information is collected after this command is
entered. Therefore, the execution commands such as ;.dump_hist or ;.x must be entered to output the statistics
information

This command is executable while the communication_histogram parameter in the cubrid.conf file is set to yes. You
can also view this information by using the cubrid statdump utility. Following options are provided for this session
command.

* on: Starts collecting statistics information for the current connection.
e off : Stops collecting statistics information of server.

This example shows the server statistics information for current connection. For information on specific items,
see Outputting Statistics Information of Server.

csgl> ;.hist on

csqgl> ;.x

Histogram of client requests:

Name Rcount Sent size Recv size , Server time
No server requests made

*** CLIENT EXECUTION STATISTICS ***

System CPU (sec) = 0
User CPU (sec) = 0
Elapsed (sec) = 20

***x SERVER EXECUTION STATISTICS ***
Num file creates =
Num file removes =
Num_file ioreads =
Num file iowrites =
Num file iosynches =
Num data page fetches =
Num data page dirties =
Num data page ioreads =
Num data page iowrites =
Num data page victims =
Num data page iowrites for replacement = 0
Num log page ioreads =
Num log page iowrites =
Num log append records
Num_log_archives
Num log checkpoints =
Num_ log wals =
Num page locks acquired
Num object locks acquired
Num_page_locks_converted
Num object locks converted
Num page locks re-requested =
Num object locks re-requested
Num page locks waits
Num object locks waits
Num tran commits
Num_tran rollbacks
Num_tran_savepoints =
Num_ tran start topops
Num tran end topops
Num tran_ interrupts
Num_btree inserts
Num btree deletes =
Num btree updates =
Num_btree covered =
Num_btree noncovered
Num btree resumes
Num query selects
Num query inserts
Num query deletes =
Num query updates
Num_query sscans
Num query iscans =

= o
O OO+ oyO OO OO
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Num query lscans =
Num query setscans
Num_query methscans
Num query nljoins =
Num query mjoins

Num query objfetches
Num_network requests

Num adaptive flush pages
Num adaptive flush log pages =
Num adaptive flush max pages =

Il
[eNeoNolNcNelloNoNoNeNe}

*** OTHER STATISTICS ***
Data page buffer hit ratio
csgl> ;.h off

100.00

Displaying query execution time (;TIme)

The ;TIme session command can be set to display the elapsed time to execute the query. It can be set to ON or OFF.
The current setting is displayed if there is no value specified.

The SELECT query includes the time of outputting the fetched records. Therefore, to check the execution time of
complete output of all records in the SELECT query, use the --no-pager option while executing the CSQC interpreter.
$ csgl ?u dba --no-pager demodb

csgl> ;ti ON

csqgl> ;ti

TIME IS ON

Displaying query history GHISTORYList)

This command displays the list that contains previously executed commands (input) and their history numbers.
csqgl> ;historyl

———=< 1 >—-—-

select * from nation;

————< 2 >-——-
select * from athlete;

Reading input with the specified history number into the buffer HISTORYRead)

You can use ;HISTORYRead session command to read input with history number in the ;HISTORYList list into the
command buffer. You can enter ;ru or ;x directly because it has the same effect as when you enter SQL statements
directly.

csgl> ;historyr 1
Calling the default editor ;EDIT)

This command calls the specified editor. The default editor is vi on Linux Notepad on Windows environment.
Use ;EDITOR_Cmd command to specify a different editor.

csqgl> ;edit
Specifying the editor GEDITOR_Cmd)

This command specifies the editor to be used with ;EDIT session command. As shown in the example below, you can
specify other editor (ex: emacs) which is installed in the system.

csql> ;editor c emacs
csqgl> ;edit
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This chapter describes SQL syntax such as data types, functions and operators, data retrieval or table manipulation. You

can also find SQL statements used for index, trigger, partition, serial and changing user information.

The main topics covered in this chapter are as follows:

Glossary

Comment

Identifier

Reserved words

Data types

Table definition

Index definition

VIEW definition

SERIAL

Operators and functions

Data retrieval and manipulation
Query optimization

Triggers (TRIGGER)

Java stored functions/procedures
Methods

Partitions

Class inheritance

Class conflict resolution
CUBRID system catalog
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Glossary

CUBRID is an object-relational database management system (ORDBMS), which supports object-oriented concepts
such as inheritance. In this manual, relational database terminology is also used along with object-oriented terminology
for better understanding. Object-oriented terminology such as class, instance and attribute is used to describe concepts
including inheritance, and relational database terminology is mainly used to describe common SQL syntax.

The following table provides the summary:

Relational Database CUBRID

table class, table
column attribute, column
record instance, record
data type domain, data type
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Comment

The CSQL Interpreter is a SQL-style method; the SQL-style comment starts with the double dashes (--) and the
comment line after the double dashes is regarded as comment. Additionally, it supports C++ style, which start with
double slashes (//), and C-style, which starts and ends with '/*' and '*/' respectively.

The following are examples of comments supported in the CSQL Interpreter.

Example

* How to use --

-- This is a SQL-style comment.
« Howtouse//

This is a C++ style comment.

*  How to use /* */

/* This is a C-style comment.*/
/* This is an example to use two lines
as comment by using the C-style. */
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Guidelines for Creating Identifiers
The guidelines for creating identifiers in the CSQL Interpreter are as follows:
e An identifier must begin with a letter it must not begin with a number or a symbol.

* Itis not case-sensitive.
¢ CUBRID keywords are not allowed.

< identifier>

= < identifier letter> [ { < other identifier> } ]

<identifier_letter>

= < upper case letter>
| < lower case letter>

< other_identifier>

= < identifier letter>
| < digit>

I

| #

< digit>

Legal Identifiers

Beginning with a Letter

An identifier must begin with a letter. All other special characters except operator characters are allowed. The following
are examples of legal identifiers.

a

a b

ssn#

this is an example #

Enclosing in Double Quotes, Square Brackets, or Backtick Symbol

Identifiers or a reserved keywords shown as below are not allowed' however, if they are enclosed in in double quotes,
square brackets, or backtick symbol, they are allowed as an exception. Especially, the double quotations can be used as
a symbol enclosing identifiers when the ansi_quotes parameter is set to yes. If this value is set to no, double quotations
are used as a symbol enclosing character strings. The followings are examples of legal identifiers.

" select"

" @lowcost"

" low cost"

" abe" " def"
[position]
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Illegal Identifiers

Beginning with special characters or numbers

An identifier starting with a special character or a number is not allowed. As an exception, a underline (_) and a sharp
symbol (#) are allowed for the first character.

_a
#ack
fnums
2fer
88abs

An identifier containing a space

An identifier that a space within characters is not allowed.

coll tl

An identifier containing operator special characters

An identifier which contains operator special characters (+, -, *,/, %, ||, !, <,>,=,1|, ", & , ~) is not allowed.

col+
col~
col& &

61



CUBRID 2008 R4.1 Manual

Reserved Words

The following keywords are previously reserved as a command, a function name or a type name in CUBRID. You are
restricted to use these words for a class name, an attribute name, a variable name. Note than these reserved keywords
can be used an identifier when they are enclosed in double quotes, square brackets, or backtick symbol (*).

ABSOLUTE ACTION ADD
ADD_MONTHS AFTER ALIAS

ALL ALLOCATE ALTER

AND ANY ARE

AS ASC ASSERTION
ASYNC AT ATTACH
ATTRIBUTE AVG

BEFORE BETWEEN BIGINT

BIT BIT_LENGTH BLOB
BOOLEAN BOTH BREADTH

BY

CALL CASCADE CASCADED
CASE CAST CATALOG
CHANGE CHAR CHARACTER
CHECK CLASS CLASSES
CLOB CLOSE CLUSTER
COALESCE COLLATE COLLATION
COLUMN COMMIT COMPLETION
CONNECT CONNECT BY ISCYCLE CONNECT BY ISLEAF
CONNECT BY ROOT CONNECTION CONSTRAINT
CONSTRAINTS CONTINUE CONVERT
CORRESPONDING COUNT CREATE
CROSS CURRENT CURRENT_DATE

CURRENT DATETIME

CURRENT TIME

CURRENT TIMESTAMP

CURRENT_USER CURSOR CYCLE

DATA DATA_TYPE DATABASE
DATE DATETIME DAY

DAY _HOUR DAY _MILLISECOND DAY _MINUTE
DAY_SECOND DEALLOCATE DEC
DECIMAL DECLARE DEFAULT
DEFERRABLE DEFERRED DELETE
DEPTH DESC DESCRIBE
DESCRIPTOR DIAGNOSTICS DICTIONARY
DIFFERENCE DISCONNECT DISTINCT

62



CUBRID SQL Guide

DISTINCTROW DIV DO
DOMAIN DOUBLE DUPLICATE
DROP

EACH ELSE ELSEIF

END EQUALS ESCAPE
EVALUATE EXCEPT EXCEPTION
EXCLUDE EXEC EXECUTE
EXISTS EXTERNAL EXTRACT
FALSE FETCH FILE

FIRST FLOAT FOR
FOREIGN FOUND FROM

FULL FUNCTION

GENERAL GET GLOBAL
GO GOTO GRANT
GROUP

HAVING HOUR HOUR_MILLISECOND
HOUR_MINUTE HOUR_SECOND

IDENTITY IF IGNORE
IMMEDIATE IN INDEX
INDICATOR INHERIT INITIALLY
INNER INOUT INPUT
INSERT INT INTEGER
INTERSECT INTERSECTION INTERVAL
INTO IS ISOLATION
JOIN

KEY

LANGUAGE LAST LDB
LEADING LEAVE LEFT

LESS LEVEL LIKE

LIMIT LIST LOCAL
LOCAL_TRANSACTION_ID LOCALTIME LOCALTIMESTAMP
LOOP LOWER

MATCH MAX METHOD
MILLISECOND MIN MINUTE
MINUTE MILLISECOND MINUTE_SECOND MOD
MODIFY MODULE MONETARY
MONTH MULTISET MULTISET_OF
NA NAMES NATIONAL
NATURAL NCHAR NEXT

NO NONE NOT
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NULL NULLIF NUMERIC
OBIECT OCTET_LENGTH OF

OFF OID ON

ONLY OPEN OPERATION
OPERATORS OPTIMIZATION OPTION

OR ORDER OTHERS

OUT OUTER OUTPUT
OVERLAPS

PARAMETERS PARTIAL PENDANT
POSITION PRECISION PREORDER
PREPARE PRESERVE PRIMARY
PRIOR PRIVATE PRIVILEGES
PROCEDURE PROTECTED PROXY
QUERY

READ REAL RECURSIVE
REF REFERENCES REFERENCING
REGISTER RELATIVE RENAME
REPLACE RESIGNAL RESTRICT
RETURN RETURNS REVOKE
RIGHT ROLE ROLLBACK
ROLLUP ROUTINE ROW
ROWNUM ROWS

SAVEPOINT SCHEMA SCOPE
SCROLL SEARCH SECOND
SECOND_MILLISECOND SECTION SELECT
SENSITIVE SEQUENCE SEQUENCE_OF
SERIALIZABLE SESSION SESSION_USER
SET SET_OF SETEQ
SHARED SIBLINGS SIGNAL
SIMILAR SIZE SMALLINT
SOME SQL SQLCODE
SQLERROR SQLEXCEPTION SQLSTATE
SQLWARNING STATISTICS STRING
STRUCTURE SUBCLASS SUBSET
SUBSETEQ SUBSTRING SUM
SUPERCLASS SUPERSET SUPERSETEQ
SYS CONNECT BY PATH  SYS DATE SYS_DATETIME

SYS_TIME

SYS_TIMESTAMP

SYS_USER

SYSDATE

SYSDATETIME

SYSTEM_USER

SYSTIME
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TABLE TEMPORARY TEST

THEN THERE TIME
TIMESTAMP TIMEZONE _HOUR TIMEZONE MINUTE
TO TRAILING TRANSACTION
TRANSLATE TRANSLATION TRIGGER

TRIM TRUE TRUNCATE
TYPE

UNDER UNION UNIQUE
UNKNOWN UPDATE UPPER

USAGE USE USER

USING UTIME

VALUE VALUES VARCHAR
VARIABLE VARYING VCLASS

VIEW VIRTUAL VISIBLE

WAIT WHEN WHENEVER
WHERE WHILE WITH
WITHOUT WORK WRITE

XOR

YEAR YEAR_MONTH

ZONE
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Definition and Characteristics

Definition
CUBRID supports the following numeric data types to store integers or real numbers.

Numeric Types Supported by CUBRID

Type Bytes Mix Max Exact/approx.
SHORT 2 -32,768 +32,767 exact numeric
SMALLINT
INT 4 -2,147,483,648 +2,147,483,647 exact numeric
INTEGER
BIGINT 8 -9,223,372,036,854,775,808 +9,223,372,036,854,775,807 exact numeric
NUMERIC 16  precisionp: 1 precision p : 38 exact numeric
DECIMAL scales: 0
scale s : 38
FLOAT 4 -3.402823466E+38 +3.402823466E+38 approximate
REAL (ANSI/IEEE 754-1985 (ANSVIEEE 754-1985 standard) numeric
standard) floating point :
7
DOUBLE 8 - +1.7976931348623157E+308( ANSI/IEEE approximate
DOUBLE 1.7976931348623157E+308 754-1985 standard) numeric
PRECISION ANSI/IEEE 754-1985 floating point :
standard) 15
MONETARY 12 -3.402823466E+38 +3.402823466E+38 approximate
numeric

Numeric data types are divided into exact and approximate types. Exact numeric data types (SMALLINT, INT,
BIGINT, NUMERIC) are used for numbers whose values must be precise and consistent, such as the numbers used in
financial accounting. Note that even when the literal values are equal, approximate numeric data types (FLOAT,
DOUBLE, MONETARY) can be interpreted differently depending on the system.

CUBRID does not support the UNSIGNED type for numeric data types.

Characteristics

Precision and Scale

The precision of numeric data types is defined as the number of significant figures. This applies to both exact and
approximate numeric data types.

The scale represents the number of digits following the decimal point. It is significant only in exact numeric data types.
Attributes declared as exact numeric data types always have fixed precision and scale. NUMERIC (or DECIMAL)
data type always has at least one-digit precision, and the scale should be between 0 and the precision declared. Scale
cannot be greater than precision. For INTEGER, SMALLINT, or BIGINT data types, the scale is 0 (i.e. no digits
following the decimal point), and the precision is fixed by the system.
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Numeric Literals

Special signs can be used to input numeric values. The plus sign (+) and minus sign (-) are used to represent positive
and negative numbers respectively. You can also use scientific notations. In addition, you can use currency signs
specified in the system to represent currency values. The maximum precision that can be expressed by a numeric literal
is 255.

Numeric Coercions

All numeric data type values can be compared with each other. To do this, automatic coercion to the common numeric
data type is performed. For explicit coercion, use the CAST operator. When different data types are sorted or calculated
in a numerical expression, the system performs automatic coercion. For example, when adding a FLOAT attribute
value to an INTEGER attribute value, the system automatically coerces the INTEGER value to the most approximate
FLOAT value before it performs the addition operation.

Caution Earlier version than CUBRID 2008 R2.0, the input constant value exceeds INTEGER, it is handled as
NUMERIC. However, 2008 R2.0 or later versions, it is handled as BIGINT.

INT/INTEGER

Description
The INTEGER data type is used to represent integers. The value range is available is from -2,147,483,648 to
+2,147,483,647. SMALLINT is used for small integers, and BIGINT is used for big integers.

INTEGER |
INT

Remark

e Ifareal number is entered for an INT type, the number is rounded to zero decimal place and the integer value is
stored.

* INTEGER and INT are used interchangeably.

Example

If you specify 8934 as INTEGER, 8934 is stored.

If you specify 7823467 as INTEGER, 7823467 is stored.

If you specify 89.8 to an INTEGER, 90 is stored (all digits after the decimal point are
rounded) .

If you specify 3458901122 as INTEGER, an error occurs (if the allowable limit is exceeded).

SHORT/SMALLINT

Description
The SMALLINT data type is used to represent a small integer type. The value range is available is from -32,768 to
+32,767.

SMALLINT |
SHORT

Remark

» Ifareal number is entered for an SMALLINT type, the number is rounded to zero decimal place and the integer
value is stored.

*  SMALLINT and SHORT are used interchangeably.

Example

If you specify 8934 as SMALLINT, 8934 is stored.

If you specify 34.5 as SMALLINT, 35 is stored (all digits after the decimal point are
rounded) .

If you specify 23467 as SMALLINT, 23467 is stored.
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If you specify 89354 as SMALLINT, an error occurs (if the allowable limit is exceeded).

BIGINT

Description

The BIGINT data type is used to represent big integers. The value range is available from -9,223,372,036,854,775,808
t0 9,223,372,036,854,775,307.

BIGINT

Remark

e Ifareal number is entered for a BIG type, the number is rounded to zero decimal place and the integer value is
stored.

» Based on the precision and the range of representation, the following order applies.

SMALLINT C INTEGER C BIGINT C NUMERIC

Example

If you specify 8934 as BIGINT, 8934 is stored.

If you specify 89.1 as BIGINT, 89 is stored.

If you specify 89.8 as BIGINT, 90 is stored (all digits after the decimal point are
rounded) .

If you specify 3458901122 as BIGINT, 3458901122 is stored.

NUMERIC/DECIMAL

Description

NUMERIC or DECIMAL data types are used to represent fixed-point numbers. As an option, the total number of
digits (precision) and the number of digits after the decimal point (scale) can be specified for definition. The minimum
value for the precision p is 1. When the precision p is omitted, you cannot enter data whose integer part exceeds 15
digits because the default value is 15. If the scale s is omitted, an integer rounded to the first digit after the decimal point
is returned because the default value is 0.

NUMERIC [(p [, s])]

Remark

¢ Precision must be equal to or greater than scale.
*  Precision must be equal to or greater than the number of integer digits + scale.
*  NUMERIC, DECIMAL, and DEC are used interchangeably.

Example

If you specify 12345.6789 as NUMERIC, 12346 is stored (it rounds to the first place after
the decimal point since 0 is the default value of scale).

If you specify 12345.6789 as NUMERIC(4), an error occurs (precision must be equal to or
greater than the number of integer digits).

If you declare NUMERIC(3,4), an error occurs (precision must be equal to or greater than
the scale).

If you specify 0.12345678 as NUMERIC(4,4), .1235 is stored (it rounds to the fifth place
after the decimal point).

If you specify -0.123456789 as NUMERIC(4,4), -.1235 is stored (it rounds to the fifth
place after decimal point and then prefixes a minus (-) sign).

FLOAT/REAL

Description

The FLOAT (or REAL) data type represents floating point numbers.
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The ranges of values that can be described as normalized values are from -3.402823466E+38 to -1.175494351E-38, 0,
and from +1.175494351E-38 to +3.402823466E+38, whereas the values other than normalized values, which are closer
to 0, are described as de-normalized values. It conforms to the ANSI/IEEE 754-1985 standard.

The minimum value for the precision p is 1 and the maximum value is 38. When the precision p is omitted or it is
specified as seven or less, it is represented as single precision (in 7 significant figures). If the precision p is greater than
7 and equal to or less than 38, it is represented as double precision (in 15 significant figures) and it is converted into
DOUBLE data type.

FLOAT data types must not be used if you want to store a precise value that exceeds the number of significant figures,
as they only store the approximate value of any input value over 7 significant figures.

FLOAT[ (p) ]

Remark

*  FLOAT is in 7 significant figures.
«  Extra cautions are required when comparing data because the FLOAT type stores approximate numeric.
*  FLOAT and REAL are used interchangeably.

Example

If you specify 16777217 as FLOAT, 16777216 is stored and 1.677722e+07 is displayed (if
precision is omitted, 8-th digit is rounded up because it is represented as 7 significant
figures) .

If you specify 16777217 as FLOAT (5), 16777216 is stored and 1.677722e+07 is displayed (if
precision is in seven or less, 8-th digit is rounded up because it is represented as 7
significant figures).

If you specify 16777.217 as FLOAT(5), 16777.216 is stored and 1.677722e+04 is displayed
(if precision is in seven or less, 8-th digit is rounded up because it is represented as 7
significant figures).

If you specify 16777.217 as FLOAT (10), 16777.217 is stored and 1.677721700000000e+04 is
displayed (if precision is greater than 7 and less than or equal to 38, zeroes are added
because it is represented as 15 significant figures).

DOUBLE/DOUBLE PRECISION

Description

The DOUBLE data type is used to represent floating point numbers.

The ranges of values that can be described as normalized values are from -1.7976931348623157E+308 to -
2.2250738585072014E-308, 0, and from 2.2250738585072014E-308 to 1.7976931348623157E+308, whereas the

values other than normalized values, which are closer to 0, are described as de-normalized values. It conforms to the
ANSI/IEEE 754-1985 standard.

The precision p is not specified. The data specified as this data type is represented as double precision (in 15 significant
figures).

DOUBLE data types must not be used if you want to store a precise value that exceeds the number of significant figures,
as they only store the approximate value of any input value over 15 significant figures.

DOUBLE

Remark

*  DOUBLE is in 15 significant figures.
»  Extra caution is required when comparing data because the DOUBLE type stores approximate numeric.
*  DOUBLE and DOUBLE PRECISION are used interchangeably.

Example

If you specify 1234.56789 as DOUBLE, 1234.56789 is stored and 1.234567890000000e+03 is
displayed.
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If you specify 9007199254740993 as DOUBLE, 9007199254740992 is stored and
9.007199254740992e+15 is displayed.

MONETARY

Description

The MONETARY data type is an approximate numeric data type. The range of valid value is the same as DOUBLE,
which is represented to two decimal places; the value range can be different based on system. A comma is appended to
every 1000th place.

MONETARY

Remark

You can use a dollar sign or a decimal point, but a comma is not allowed.

Example

If you specify 12345.67898934 as MONETARY, $12,345.68 is stored (it is rounded to third
decimal place).
If you specify 123456789 as MONETARY, $123,456.789.00 is stored.

Date/Time Types
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Definition and Characteristics

Definition

DATE-TIME data types are used to represent the date or time (or both together). CUBRID supports the following data
types:

Date-Time Types Supported by CUBRID

Type Min. Max. Note
DATE 0001-01-01 9999-12-31 As an exception, the TIMESTAMP '0000-00-
00 00:00:00' value is allowed.

TIME 00:00:00 23:59:59

TIMESTAMP 1970-01-01 2038-01-10 As an exception, the TIMESTAMP '0000-00-
00:00:01 (GMT) 03:14:07 (GMT) 00 00:00:00' value is allowed.
1970-01-01 2038-01-19 12:14:07
09:00:01 (KST) (KST)

DATETIME 0001-01-01 9999-12-31 As an exception, the DATETIME '0000-00-
00:00:000 23:59:599 00 00:00:00' value is allowed.

Characteristics

Range and Resolution

* By default, the range of a time value is represented by the 24-hour system. Dates follow the Gregorian calendar. An
error occurs if a value that does not meet these two constraints is entered as a date or time.

e The range of year in DATE is 0001 - 9999 AD.

*  From the CUBRID 2008 R3.0 version, if time value is represented with two-digit numbers, a number from 00 to 69
is converted into a number from 2000 to 2069; a number from 70 to 99 is converted into a number from 1970 to
1999. In earlier than CUBRID 2008 R3.0 version, if time value is represented with two-digit numbers, a number
from 01 to 99 is converted into a number from 0001 to 0099.

e The range of TIMESTAMP is between January 1, 1970 00:00:01 and January 19, 2038 03:14:07 (GMT). For KST
(GMT+9), values from January 1, 1970 00:00:01 to January 19, 2038 12:14:07 can be stored.
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e The results of date, time and timestamp operations may depend on the rounding mode. In these cases, for Time and
Timestamp, the most approximate second is used as the minimum resolution; for Date, the most approximate date
is used as the minimum resolution.

Coercions

The Date-Time types can be cast explicitly using the CAST operator only when they have the same field. For implicit
coercion, see Implicit Type Conversion. The following table shows types that allows explicit coercions. For implicit
coercion, see Arithmetic Operation and Type Casting of DATE/TIME Data Types.

Explicit Coercions

TO

FROM DATE TIME DATETIME TIMESTAMP
DATE - X O (0]
TIME X X X
DATETIME (0] (0] - (6]
TIMESTAMP (6] (0] (6] -

Remarks

Every value of date and time can be 0 in DATE, DATETIME, or TIMESTAMP type. This is useful in terms that this

value can be used if an index exists upon query execution of a column corresponding to the type.

*  Some functions in which the DATE, DATETIME, or TIMESTAMP type is specified as an argument returns
different value based on the return_null_on_function_errors system parameter if every argument value for date

and time is 0. If return_null_on_function_errors is yes, NULL is returned; if no, an error is returned. The default
value is no.

*  The functions that return DATE, DATETIME, or TIMESTAMP type can return a value of 0 for date and time.
However, these values cannot be stored in Date objects in Java applications. Therefore, it will be processed with
one of the followings based on the configuration of zeroDateTimeBehaviorthe, connection URL property: being
handled as an exception, returning NULL, or returning a minimum value (see "API Reference > JDBC API >
JDBC Programming > Connection Configuration").

For details, see the description of each function.

DATE

Description
The DATE data type is used to represent the year (yyyy), month (mm) and day (dd). Supported range is "01/01/0001" to
"12/31/9999." The year can be omitted. If it is, the year value of the current system is specified automatically.

Output and input formats are as follows:

'mm/dd[/yyyyl'
'[yyyy-]mm-dd'

Remark

* All fields must be entered as integer.

e The date value is displayed in the format of 'MM/DD/YYYY' in CSQL, and it is displayed in the format of 'YYYY-
MM-DD' in JDBC application programs and the CUBRID Manager.

¢ The TO_DATE() function is used to convert a character string type into a DATE type.

* 0isnot allowed to input in year, month, and day; however, '0000-00-00', which every digit consisting of year,
month, and day is 0, is allowed as an exception.

Example

DATE '2008-10-31"' is stored as '10/31/2008"'.
DATE '10/31' is stored as '10/31/2011'(if a value for year is omitted, the current year is
automatically specified).
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DATE '00-10-31' is stored as '10/31/2000°'.

DATE '0000-10-31"' is handled as an error (a year value should be at least 1).
DATE '70-10-31' is stored as '10/31/1970'.

DATE '0070-10-31"' is stored as '10/31/0070'.

TIME

Description

The TIME data type is used to represent the hour (hh), minute (mm) and second (ss). Supported range is "00:00:00" to
"23:59:59." Second can be omitted; if it is, 0 seconds is specified. Both 12-hour and 24-hour notations are allowed as an
input format.

The input format of TIME is as follows:

'hh:mi [:ss] [am | pm]'

Remark

¢ All items must be entered as integer.

*«  AM/PM time notation is used to display time in the CSQL; while the 24-hour notation is used in the CUBRID
Manager.

*  AM/PM can be specified in the 24-hour notation. An error occurs if the time specified does not follow the AM/PM
format.

*  Every time value is stored in the 24-hour notation. db_time_decode, one of C API functions, is used to return a
value in the 24-hour notation.

* The TO_TIME() function is used to return a character string type into a TIME type.

Example

TIME '00:00:00” is outputted as '12:00:00 AM'.

TIME '1:15' is regarded as '01:15:00 AM'.

TIME '13:15:45' is regarded as '01:15:45 PM'.

TIME '13:15:45 pm' is stored normally.

TIME '13:15:45 am' is an error (an input value does not match the AM/PM format).

TIMESTAMP

Description

The TIMESTAMP data type is used to represent a data value in which the date (year, month, date) and time (hour,
minute, second) are combined. The range of representable value is between GMT 1970-01-01 00:00:01 and 2038-01-19
03:14:07. The DATETIME type can be used if the value is out of range or data in milliseconds is stored.

The input format of TIMESTAMP is as follows:

'hh:mi [:ss] [am|pm] mm/dd [/yyyy]l'
'"hh:mi [:ss] [am|pm] [yyyy-]lmm-dd'

'mm/dd [/yyyyl hh:mi [:ss] [am|pm]'
'lyyyy-1mm-dd hh:mi [:ss] [am|pm]'

Remark

* All fields must be entered in integer format.

e If'the year is omitted, the current year is specified by default. If the time value (hour/minute/second) is omitted,
12:00:00 AM is specified.

*  You can store the timestamp value of the system in the TIMESTAMP type by using the SYS_TIMESTAMP (or
SYSTIMESTAMP, CURRENT_TIMESTAMP) function. Note that the timestamp value is specified as a default
value at the time of creating the table, not at the time of INSERT the data, if SYS_TIMESTAMP is specified as a
DEFAULT value for a TIMESTAMP column when creating a table.

¢ The TIMESTAMP() or TO_TIMESTAMP() function is used to cast a character string type into a TIMESTAMP
type.
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¢ (s not allowed to input in year, month, and day; however, '0000-00-00 00:00:00', which every digit consisting of
year, month, day, hour, minute, and second is 0, is allowed as an exception.

Example

TIMESTAMP '10/31' is outputted as '12:00:00 AM 10/31/2011' (if the value for year/time is
omitted, a default value is outputted ).

TIMESTAMP '10/31/2008' is outputted as '12:00:00 AM 10/31/2008' (if the value for time is
omitted, a default value is outputted ).

TIMESTAMP '13:15:45 10/31/2008' is outputted as '01:15:45 PM 10/31/2008"'.

TIMESTAMP '01:15:45 PM 2008-10-31' is outputted as '01:15:45 PM 10/31/2008'.

TIMESTAMP '13:15:45 2008-10-31' is outputted as '01:15:45 PM 10/31/2008'.

TIMESTAMP '10/31/2008 01:15:45 PM' is outputted as '01:15:45 PM 10/31/2008"'.

TIMESTAMP '10/31/2008 13:15:45' is outputted as '01:15:45 PM 10/31/2008'.

TIMESTAMP '2008-10-31 01:15:45 PM' is outputted as '01:15:45 PM 10/31/2008'.

TIMESTAMP '2008-10-31 13:15:45' is outputted as '01:15:45 PM 10/31/2008"'.

An error occurs on TIMESTAMP '2099-10-31 01:15:45 PM' (out of range to represent
TIMESTAMP) .

DATETIME

Description

The DATETIME data type is used to represent a data value in which the data (year, month, date) and time (hour,
minute, second) are combined. The range of representable value is between 0001-01-01 00:00:00.000 and 9999-12-31
23:59:59.999 (GMT).

The input format of TIMESTAMP is as follows:

'"hh:mi [:ss[.msec]] [am|pm] mm/dd [/yyyyl'
'hh:mi [:ss[.msec]] [am|pm] [yyyy—-]lmm-dd'
'mm/dd[/yyyy]l hh:mi[:ss[.ff]] [am|pm]'
'"[yyyy-1mm-dd hh:mi[:ss[.ff]] [am|pm]'

Remark

¢ All fields must be entered as integer.

* Ifyou year is omitted, the current year is specified by default. If the value (hour, minute/second) is omitted,
12:00:00.000 AM is specified.

*  You can store the timestamp value of the system in the DATETIME type by using the SYS DATETIME (or
SYSDATETIME, CURRENT_DATETIME, CURRENT_DATETIME(), NOW()) function. Note that the
timestamp value is specified as a default value at the time of creating the table, not at the time of INSERT the data,
if SYS_DATETIME is specified as a DEFAULT value for a DATETIME column when creating a table.

¢ The TO_DATETIMEY() function is used to convert a string type into a DATETIME type.

¢ 0 isnot allowed to input in year, month, and day; however, '0000-00-00 00:00:00', which every digit consisting of
year, month, day, hour, minute, and second is 0, is allowed as an exception.

Example

DATETIME '10/31' is outputted as '12:00:00.000 AM 10/31/2011' (if the value for year/time
is omitted, a default value is outputted).

DATETIME '10/31/2008' is outputted as '12:00:00.000 AM 10/31/2008"'.

DATETIME '13:15:45 10/31/2008' is outputted as '01:15:45.000 PM 10/31/2008".
DATETIME '01:15:45 PM 2008-10-31"' is outputted as '01:15:45.000 PM 10/31/2008"'.
DATETIME '13:15:45 2008-10-31' is outputted as '01:15:45.000 PM 10/31/2008".
DATETIME '10/31/2008 01:15:45 PM' is outputted as '01:15:45.000 PM 10/31/2008"'.
DATETIME '10/31/2008 13:15:45' is outputted as '01:15:45.000 PM 10/31/2008".
DATETIME '2008-10-31 01:15:45 PM' is outputted as '01:15:45.000 PM 10/31/2008"'.
DATETIME '2008-10-31 13:15:45' is outputted as '01:15:45.000 PM 10/31/2008".
DATETIME '2099-10-31 01:15:45 PM' is outputted as '01:15:45.000 PM 10/31/2099'.

Converting a String to Date/Time Type
Recommended Format for Strings in Date/Time Type

When you convert a string to Date/Time type, it is recommended to write the string in the following format:
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*  DATE Type

[[[[Y]Y]YY]M]MDD
[[[[Y]Y]YY]-M]M-DD
MM/DD/YYYY

*  TIME Type
HH[:MM[:SS]] ["am"|"pm"]
*  DATETIME Type

YYYY-MM-DD HH:MM:SS[.msec] YY-MM-DD HH:MM: [SS[.msec]]
YY-MM-DD H

«  TIMESTAMP Type
YYYY-MM-DD HH:MM:SS
YY-MM-DD HH:MM: [SS]
YY-MM-DD H
Available DATE String Format
[year sep] month sep day
e 2011-04-20
e 04-20
If a separator (sep) is a slash (/), strings are recognized in the following order:
month/day|/year]

« 04/20/2011
*  04/20

If you do not use a separator (sep), strings are recognized in the following format. It is allowed to use up to 4 digits for
years and up to 2 digits for months. You must enter a 2-digit day.

[[0[Y]Y]YY]M]MDD

* 20110420
110420
« 420

Available TIME String Format

[hour] :min[:[sec]] [.[msec]] [am]|pm]

e 09:10:15.359 am

e 09:10:15

+  09:10

« :10

[[LIL[YIY]Y]YIMIMDD]HHMMSS[. [msec]] [am|pm]

* 20110420091015.359 am
* 0420091015

[HIHMMSS [ . [msec]] [am|pm]
* 091015.359 am

91015

[M]MSS[.[msec]] [am|pm]

* 1015.359 am

« 1015

[S]1S[.[msec]] [am]|pm]

e 15359 am

« 15
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Note: The [H]H format was allowed in CUBRID 2008 R3.1 and the earlier versions. That is, the string '10' was
converted to TIME '10:00:00' in the R3.1 and the earlier versions, and will be converted to TIME '00:00:10' in version
R4.0 and later.

Available String Format in Time-Date

[hour] :min[:sec[.msec]] [am|pm] sep [year-]lmonth-day

e 09:10:15.359 am 2011-04-20

e :1004-20

[hour] :min[:sec[.msec]] [am|pm] sep month/dayl[/[year]]
e 09:10:15.359 am 04/20/2011

*  :1004/20

hour[:min[:sec[.[msec]l]]] [am|pm] sep [year-]lmonth-day
e 09:10:15.359 am 04-20

* 0904-20

hour[:min[:sec[.[msec]]]] [am|pm] sep month/day[/[year]]
e 09:10:15.359 am 04/20

* 0904/20

Available DATETIME String Format

[year sep] month sep day [sep]l [sep]l hour [sep min[sep sec|.[msec]l]]]

« 04-20 09
month/dayl/year] [sep] hour [sep min [sep sec|.[msec]]]]
e 04/20 09

year sep month sep day sep hour [sep min[sep sec|.[msec]]]]
e 2011-04-20 09

month/day/year sep hour [sep min[sep sec [.[msec]]]]

* 04/20/2011 09

YYMMDDH (27?272 2?2 2?22 2?2 2?22 2°7)

e 1104209

YYMMDDHHMM [SS [ .msec] ]

e 1104200910.359

YYYYMMDDHHMMSS [ . msec]

* 201104200910.359

Rules

msec is a series of numbers representing milliseconds. The numbers after the fourth digit will be ignored.
sep represents the separator string allowed. The rules for the separator string are as follows:

¢ You should always use one colon (:) as a separator for the TIME separator.

*  DATE and DATETIME strings can be represented as a series of numbers without the separator sep), and non-
alphanumeric characters can be used as separators. The DATETIME string can be divided into Time and Date with
a space.

*  Separators do not need to be identical in the input string.

e For the Time-Date string, you can only use colon (:) for a Time separator and hyphen (-) or slash (/) for a Date
separator.

*  For the DATE string, you can use colon (:) or other separators.

The following rules will be applied to the Date part in the string.

* You can omit the year as long as the syntax allows it.
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If you enter the year as two digits, it represents the range from 1970-2069. That is, if YY<70, it is treated as
2000+YY; if YY>=70, it is treated as 1900+YY. If you enter one, three or four digit numbers for the year, the
numbers will be represented as they are.

A space before and after a string and the string next to the space are ignored. The am/pm identifier for the

DATETIME and TIME strings can be recognized as part of TIME value, but are not recognized as the am/pm
identifier if non-space characters are added to it.

The TIMESTAMP type of CUBRID consists of DATE type and TIME type, and DATETIME type consists of DATE
type and TIME type with milliseconds being added to them. Input strings can include Date (DATE string), Time
(TIME string), or both (DATETIME strings). You can convert a string including a specific type of data to another type,

and the following rules will be applied for the conversion.

If you convert the DATE string to the DATETIME type, the time value will be '00:00:00.'
If you convert the TIME string to the DATETIME type, colon (:) is recognized as a date separator, so that the
TIME string can be recognized as a date string and the time value will be '00:00:00.'

If you convert the DATETIME string to the DATE type, the time part will be ignored from the result but the time
input value format should be valid.

You can covert the DATETIME string to the TIME type, and you must follow the following rules.
The DATE and TIME in the string must be divided by at least one blank.
The date part of the result value is ignored but the date input value format should be valid.

The year in the date part must be over 4 digits (available to start with 0) or the time part must include hours and
minutes ((HJH:[M]M) at least. Otherwise the date pate are recognized as the TIME type of the [MM]SS format,
and the following string will be ignored.

If the one of the units (year, month, date, hour, minute and second) of the DATETIME string is greater than
999999, it is not recognized as a number, so the string including the corresponding unit will be ignored. For
example, in '2009-10-21 20:9943:10', an error occurs because the value in minutes is out of the range. However, if
'2009-10-21 20:1000123:10" is entered,'2009' is recognized as the the TIME type of the MMSS format, so that
TIME '00:20:09' will be returned.

If you convert the TIME-DATE sting to the TIME type, the date part of the string is ignored but the date part
format must be valid.

All input strings including the time part allow [.msec] on conversion, but only the DATETIME type can be
maintained. If you convert this to a type such as DATE, TIMESTAMP or TIME, the msec value is discarded.

All conversions in the DATETIME, TIME string allow English locale following after time value or am/pm
identifier written in the current locale of a server.

Example

SELECT CAST ('420' AS DATE) ;

cast ('420' as date)

04/20/2011

SELECT CAST('91015' AS TIME);

cast ('91015' as time)

09:10:15 AM

SELECT CAST('110420091035.359' AS DATETIME);

cast ('110420091035.359"' as datetime)

09:10:35.359 AM 04/20/2011

SELECT CAST('110420091035.359' AS TIMESTAMP) ;

cast ('110420091035.359"' as timestamp)

09:10:35 AM 04/20/2011
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Bit Strings
Definition and Characteristics

Definition

A bit string is a sequence of bits (1's and 0's). Images (bitmaps) displayed on the computer screen can be stored as bit
strings. CUBRID supports the following two types of bit strings:

* Fixed-length bit string (BIT)

*  Variable-length bit string (BIT VARYING)

A bit string can be used as a method argument or an attribute domain. Bit string literals are represented in a binary or
hexadecimal format. For binary format, append the string consisting of 0's and 1's to the letter B or append a value to the
0b as shown example below.

B'1010"'
0b1010

For hexadecimal format, append the string consisting of the numbers 0 - 9 and the letters A - F to the uppercase letter X
or append a value to the Ox. The following is hexadecimal representation of the same number that was represented
above in binary format.

X'a'
OxA

The letters used in hexadecimal numbers are not case-sensitive. That is, X'4f' and X'4F' are considered as the same value.

Characteristics

Length

If a bit string is used in table attributes or method declarations, you must specify the maximum length. The maximum
length for a bit string is 1,073,741,823 bits.

Bit String Coercion

Automatic coercion is performed between a fixed-length and a variable-length bit string for comparison. For explicit
coercion, use the CAST operator.

BIT(n)

Description

Fixed-length binary or hexadecimal bit strings are represented as BIT(n), where n is the maximum number of bits. If n
is not specified, the length is set to 1.

Remark

e n must be a number greater than 0.
« Ifthe length of the string exceeds n, it will be processed as an error.
« Ifa bit string smaller than # is stored, the remainder of the string is filled with Os.

Example

CREATE TABLE bititbl(al BIT, a2 BIT (1), a3 BIT(8), a4 BIT VARYING) ;
INSERT INTO bititbl VALUES (B'1', B'1', B'1l', B'1l'");
INSERT INTO bit tbl VALUES (0bl, Obl, 0Obl, 0bl);
INSERT INTO bit tbl(a3,a4) VALUES (B'1010', B'1010');
INSERT INTO bit tbl (a3,a4) VALUES (Oxaa, Oxaa);
SELECT * FROM bititbl;
al a2 a3 a4
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X'8" X'8" X'80" X'8"
X'8" X'8" X'80" X'8"
NULL NULL X'a0' X'a'
NULL NULL X'aa' X'aa'
BIT VARYING(n)
Description

A variable-length bit string is represented as BIT VARYING(n), where 7 is the maximum number of bits. If # is not
specified, the length is set to 1,073,741,823 (maximum value).

Remark

* If'the length of the string exceeds , it will be processed as an error.
*  The remainder of the string is not filled with Os even if a bit string smaller than # is stored.
* nmust be a number greater than 0.

Example

CREATE TABLE bitvar tbl(al BIT VARYING, a2 BIT VARYING(8));
INSERT INTO bitvar tbl VALUES (B'l', B'l');

INSERT INTO bitvaritbl VALUES (0b1010, 0b1010) ;

INSERT INTO bitvar tbl VALUES (Oxaa, Oxaa);

INSERT INTO bitvar tbl(al) VALUES (Oxaaa);

SELECT * FROM bitvar tbl;

al a2

X'8"' X'8"'
X'a' X'a'
X'aa' X'aa'
X'aaa' NULL

INSERT INTO bitvar_ tbl (a2) VALUES (Oxaaa);

ERROR: Data overflow coercing X'aaa' to type bit varying.

Character Strings
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Definition and Characteristics

Definition
CUBRID supports the following four types of character strings:

» Fixed-length character string: CHAR(n)

e Variable-length character string: VARCHAR(%)

¢ Fixed-length national character string: NCHAR(7)

*  Variable-length national character string: NCHAR VARYING(n)

The followings are the rules that are applied when using the character string types.

» In general, single quotations are used to enclose character string. Double quotations may be used as well depending
on the value of ansi_quotes, which is a parameter related to SQL statement. If the ansi_quotes value is set to no,
character string enclosed by double quotations is handled as character string, not as an identifier. The default value
is yes. For details, Statement/Type-Related Parameters.

* If'there are characters that can be considered to be blank (e.g. spaces, tabs, or line breaks) between two character
strings, these two character strings are treated as one according to ANSI standard. For example, the following
example shows that a line break exists between two character string.

'abc'
'def'

*  The two strings above are considered identical to one string below.
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'abcdef'

« Ifyou want to include a single quote as part of a character string, enter two single quotes in a row. For example, the
character string on the left is stored as the one on the right.

''abcde''fghij' 'abcde'fghij
¢ The maximum size of the token for all the character strings is 16 KB.

* National character strings are used to store national (except English alphabet) character strings in a multilingual
environment. Note that N (uppercase) should be followed by a single quote which encloses character strings.

N'Harder'

Characteristics

Length

For a CHAR or VARCHAR type, specify the length (bytes) of a character string for a NCHAR or NCHAR
VARYING type, specify the number of character strings (number of characters).

When the length of the character string entered exceeds the length specified, the characters in excess of the specified
length are truncated.

For a fixed-length character string type such as CHAR or NCHAR, the length is fixed at the declared length. Therefore,
the right part (trailing space) of the character string is filled with space characters when the string is stored. For a
variable-length character string type such as VARCHAR or NCHAR VARYING, only the entered character string is
stored, and the space is not filled with space characters.

The maximum length of a CHAR or VARCHAR type to be specified is 1,073,741,823 the maximum length of a
NCHAR or NCHAR VARYING type to be specified is 536,870,911. The maximum length that can be input or output
in a CSQL statement is 8,192 KB.

Character Set, charset

A character set (charset) is a set in which rules are defined that relate to what kind of codes can be used for encoding

when specified characters (symbols) are stored in the computer.

CUBRID supports the following character sets and you can specify them as the CUBRID_LANG environment
variable. You can store data in other character sets (e.g. utf-8), but string function or LIKE search are not supported.

Character Set CUBRID_LANG
8-bits ISO 8859-1 Latin en_US
KSC 5601-1992 (EUC-KR) ko_KR.euckr

Any characters from the above character sets can be included in a character string (the NULL character is represented as
"\0").

Collating Character Sets

A collation is a set of rules used for comparing characters to search or sort values stored in the database when a certain
character set is specified. Therefore, such rules are applied only to character string data types such as CHAR or
VARCHAR. For a national character string type such as NCAHR() or NCHAR VARYINGY(), the sorting rules are
determined according to the encoding algorithm of the specified character set.

Character String Coercion

Automatic coercion takes place between a fixed-length and a variable-length character string for the comparison of two
characters, applicable only to characters that belong to the same character set. For example, when you extract a column
value from a CHAR(5) data type and insert it into a column with a CHAR(10) data type, the data type is automatically

coerced to CHAR(10). If you want to coerce a character string explicitly, use the CAST operator (See CAST Operator).
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CHAR(n)

Description

A fixed-length character string is represented as CHAR(#), in which n is the number of bytes in an ASCII character
string. For the English alphabet, each character takes up one byte. However, for Korean characters, note that the number
of bytes taken up by each character differs depending on the character set of the data input environment (e.g. EUC-KR:
2 bytes, utf-8: 3 bytes). If n is not specified, the length is set to the default value 1.

When the length of a character string exceeds 7, they are truncated. When character string which is shorter than # is
stored, whitespace characters are used to fill up the trailing space.

CHAR(n) and CHARACTER(n) are used interchangeably.

Remark

¢ The CHAR data type is always based on the ISO 8859-1 Latin character set.
e nisan integer between 1 and 1,073,741,823 (1G).

* Empty quotes (') are used to represent a blank string. In this case, the return value of the LENGTH function is not
0, but is the fixed length defined in CHAR(#). That is, if you enter a blank string into a column with CHAR(10),
the LENGTH is 10; if you enter a blank value into a CHAR with no length specified, the LENGTH is the default

value 1.

*  Space characters used as filling characters are considered to be smaller than any other characters, including special
characters.

Example 1

If you specify 'pacesetter' as CHAR(12), 'pacesetter ' is stored (a 1l0-character string
plus two whitespace characters).

If you specify 'pacesetter ' as CHAR(10), 'pacesetter' is stored (a 1l0-character string;
two whitespace characters are truncated).

If you specify 'pacesetter' as CHAR(4), 'pace' is stored (truncated as the length of the
character string is greater than 4).

If you specify 'p ' as CHAR, 'p' is stored (if n is not specified, the length is set to
the default value 1).

Example 2

If you specify ' HEZ|E' as CHAR(10) in the EUC-KR encoding, it is processed normally.

If you specify '"§HEZE' as CHAR(10) and the use the CHAR LENGTH() function in the EUC-KR
encoding, 10 is stored.

If you specify 'f§HEZ|E, as CHAR(10) in the utf-8 encoding, the last character is broken

(one Korean character takes up three bytes in the utf-8 encoding so it requires two more
bytes) .

If you specify 'R HEZ|E' as CHAR(12) in the utf-8 encoding, it is processed normally.

VARCHAR(n)/CHAR VARYING(n)

Description

Variable-length character strings are represented as VARCHAR(n), where 7 is the maximum number of ASCII
character strings. Each English character takes up one byte. For Korean characters, note that the number of bytes taken
up by each character differs depending on the character set of the data input environment (e.g. EUC-KR: 2 bytes, utf-8:
3 bytes). If n is not specified, the length is set to the maximum length of 1,073,741,823.

When the length of a character string exceeds #, they are truncated. When character string which is shorter than # is
stored, whitespace characters are used to fill up the trailing space; for VARCHAR(n), the length of string used are
stored.

VARCHAR(n), CHARACTER, VARYING(#), and CHAR VARYING(n) are used interchangeably.
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Remark

*  STRING is the same as the VARCHAR (maximum length).
e nisan integer between 1 and 1,073,741,823 (1G).

*  Empty quotes (') are used to represent a blank string. In this case, the return value of the LENGTH function is not
0.

Example 1

If you specify 'pacesetter' as CHAR(4), 'pace' is stored (truncated as the length of the
character string is greater than 4).

If you specify 'pacesetter' as VARCHAR(12), 'pacesetter' is stored (a l0-character string).
If you specify 'pacesetter ' as VARCHAR(12), 'pacesetter ' is stored (a lO0-character

string plus two whitespace characters).

If you specify 'pacesetter ' as VARCHAR(10), 'pacesetter' is stored (a l0-character string;
two whitespace characters are truncated).

If you specify 'p ' as VARCHAR, 'p' is stored (if n is not specified, the default value
1,073,741,823 is used, and the trailing space is not filled with whitespace characters).

Example 2

If you specify 'fHHEZ|E' as VARCHAR(10) in the EUC-KR encoding, it is processed normally.
If you specify 'f§HE|E' as CHAR(10) and then use CHAR LENGTH() function in the EUC-KR

encoding, 8 is stored.
If you specify 'f§HEZ|E, as CHAR(10) in the utf-8 encoding, the last character is broken

(one Korean character takes up three bytes in the utf-8 encoding so it requires two more
bytes) .

If you specify 'FHEZ|E' as VARCHAR(12) in the utf-8 encoding, it is processed normally.

STRING

Description

STRING is a variable-length character string data type. STRING is the same as the VARCHAR with the length
specified to the maximum value. That is, STRING and VARCHAR(1,073,741,823) have the same value.

NCHAR(n)

Description

NCHAR(») is used to store non-English character strings. It can be used only for character sets supported by CUBRID
described above. n is the number of characters. If n is omitted, the length is specified as the default value 1. When the
length of a character string exceeds 7, they are truncated. When character string which is shorter than # is stored,
whitespace characters are used to fill up the space.

To store a Korean character string as a national character string type, you must set the locale of the operating system to
Korean, or set the value of the CUBRID_LANG environment variable to ko_KR.euckr before creating the table.

Remark

e nis an integer between 1 and 536,870,911.

¢ The number of national character sets that can be used in a single database is set to be one. For example, 8-bit [ISO
8889-1 (Latin-1) and EUC code sets cannot be used simultaneously in the same database.

e An error occurs if a non-national character string (whether it is fixed-length or variable-length) is specified for an
attribute declared as a national character string.

«  Using two different character code sets at once also causes an error.

Example

If you specify ‘JHJEHE|E’ as NCHAR(5) in the EUC-KR encoding, it is processed normally.
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If you specify ' HE|E' as NCHAR(5) and then use the CHAR LENGTH() function in the EUC-KR
encoding, 5 is stored.

If you specify ' HEZ|E' as NCHAR(5) in the utf-8 encoding, an error occurs (utf-8
character set is not supported).

NCHAR VARYING(n)

Description

NCHAR VARYING(#) is a variable-length character string type. For details, see description and note of NCHAR(n).
The difference is that the right part (trailing space) of the character string is not filled with whitespace characters, even
when the number of strings is smaller than n.

NCHAR VARYING(n), NATIONAL CHAR VARYING(#n), and NATIONAL CHARACTER VARYING(n) are
used interchangeably.

Example

If you specify 'HHEZE' as NCHAR VARYING(5) in the EUC-KR encoding, it is processed
normally.

If you specify 'f§EE|E' as NCHAR VARYING(5) and then use CHAR_LENGTH () function in the
EUC-KR encoding, 4 is stored.

If you specify '{JHEZ|E' as HCHAR VARYING(5) in the utf-8 encoding, an error occurs (utf-8
character set is not supported).

Escape Special Characters

Description

CUBRID supports two kinds of methods to escape special characters. One is using quotes and the other is using
backslash (V).

Escape with Quotes

If you set no for the system parameter ansi_quotes in the cubrid.conf file, you can use both double quotes (") and singe
quotes (') to wrap strings. The default value for the ansi_quotes parameter is yes, and you can use only single quotes to
wrap the string. The numbers 2 and 3 below are applied only if you set for the ansi_quotes parameter to no.

*  You should use two single quotes (") for the single quotes included in the strings wrapped in single quotes.

*  You should use two double quotes ("") for the double quotes included in the strings wrapped in double quotes.
*  Youdon't need to escape the single quotes included in the string wrapped in double quotes.

* Youdon't need to escape the double quotes included in the string wrapped in single quotes.

Escape with Backslash

You can use escape using backslash (\) only if you set no for the system parameter no_backslash_escapes in the
cubrid.conf file. The default value for the no_backslash_escapes parameter is yes. Depending on the input value, the
following are the special characters.

* \': Single quotes (')

* \": Double quotes (")

¢ \n: Newline, linefeed character

* \r: Carriage return character

e \t: Tab character

¢ \\': Backslash

e \% : Percent sign (%). For details, see the following description.

e\ :Underbar (). For details, see the following description.

For all other escapes, the backslash will be ignored. For example, "\x" is the same as entering only "x".
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\% and \ _ are used in the pattern matching syntax such as LIKE to search percent signs and underbars and are used as a
wildcard character if there is no backslash. Outside of the pattern matching syntax, "\%"and "\_" are recognized as
normal strings not wildcard characters. For details, see LIKE Predicate.

Example 1

The following is the result of executing Escape if a value for the system parameter ansi_quotes in the cubrid.conf file
is no, and a value for no_backslash_escapes is no.

SELECT STRCMP ('single quotes test('')', 'single quotes test(\')');

strcmp ('single quotes test('')', 'single quotes test('')')

0

SELECT STRCMP ("\a\b\c\d\e\f\g\h\i\j\k\I\m\n\o\p\g\r\s\t\u\v\w\x\y\z",
"a\bcdefghijklm\nopg\rs\tuvwxyz") ;

strcmp ('abcdefghijklm
s uvwxyz', 'abcdefghijklm
s uvwxyz')

SELECT LENGTH ('\\");

char length('\")

1

Example 2

The following is the result of executing Escape if a value for the system parameter ansi_quotes in the cubrid.conf file
is yes, and a value for no_backslash_escapes is yes.

SELECT STRCMP ('single quotes test('')', 'single quotes test(\')'):;

In the command from line 2,
ERROR: unterminated string

In the command from line 2,
ERROR: syntax error, unexpected UNTERMINATED STRING
SELECT STRCMP ("\a\b\c\d\e\f\g\h\i\j\k\1\m\n\o\p\g\r\s\t\u\v\w\x\y\z",

"a\bcdefghijklm\nopg\rs\tuvwxyz") ;

In line 1, column 18,
ERROR: [\a\b\c\d\e\f\g\h\i\j\k\I\m\n\o\p\g\r\s\t\u\viw\x\y\z] is not defined.

In line 1, column 18,
ERROR: [a\bcdefghijklm\nopg\rs\tuvwxyz] is not defined.

SELECT LENGTH ('\\");

char length ("\\")

2

Example 3

The following is the result of executing Escape if a value for the system parameter ansi_quotes in the cubrid.conf file
is yes, and a value for no_backslash_escapes is no.

CREATE TABLE tl (a varchar (200));
INSERT INTO tl1 VALUES ('aaabbb'), ('aaa%'):;

SELECT a FROM tl WHERE a LIKE 'aaa\%' escape '\\';

a
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Definition and Characteristics

Definition
An External LOB type is data to process Large Object, such as text or images. When LOB-type data is created and
inserted, it will be stored in a file to an external storage, and the location information of the relevant file (LOB Locator)

will be stored in the CUBRID database. If the LOB Locator is deleted from the database, the relevant file that was
stored in the external storage will be deleted as well. CUBRID supports the following two types of LOB:

* Binary Large Object (BLOB)
¢ Character Large Object (CLOB)

Related Terms

¢ LOB (Large Object) : Large-sized objects such as binaries or text.
* FBO (File Based Object) : An object that stores data of the database in an external file.

« External LOB : An object better known as FBO, which stores LOB data in a file into an external DB. It is
supported by CUBRID. Internal LOB is an object that stores LOB data inside the DB.

* External Storage : An external storage to store LOB (example : POSIX file system).
* LOB Locator : The path name of a file stored in external storage.
* LOB Data : Details of a file in a specific location of LOB Locator.

File Names
When storing LOB data in external storage, the following naming convention will be applied:
{table name} {unique name}

e table _name : It is inserted as a prefix and able to store the LOB data of many tables in one external storage.
* unique_name : The random name created by the DB server.

Default Storage

* LOB data is stored in the local file system of the DB server. LOB data is stored in the path specified in the -lob-
base-path option value of cubrid createdb; if this value is omitted, the data will be stored in the [db-vol path]/lob
path where the database volume will be created. For more details, see Database Creation and Storage Creation and
Management.

» If the relevant path is deleted despite a LOB data file path being registered in the database location file

(databases.txt), please note that the utility that operates in database server (cub_server) and standalone will not
function normally.

BLOB/CLOB

BLOB

* A type that stores binary data outside the database.
e The maximum length of BLOB data is the maximum file size creatable in an external storage.

* In SQL statements, the BLOB type expresses the input and output value in a bit array. That is, it is compatible with
the BIT(n) and BIT VARYING(n) types, and only an explicit type change is allowed. If data lengths differ from
one another, the maximum length is truncated to fit the smaller one.

*  When converting the BLOB type value to a binary value, the length of the converted data cannot exceed 1GB.
When converting binary data to the BLOB type, the size of the converted data cannot exceed the maximum file size
provided by the BLOB storage.
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CLOB

* A type that stores character string data outside the database.
e The maximum length of CLOB data is the maximum file size creatable in an external storage.

* In SQL statements, the CLOB type expresses the input and output value in a character string. That is, it is
compatible with the CHAR(n), VARCHAR(n), NCHAR(n), and NCHAR VARYING(n) types. However, only
an explicit type change is allowed, and if data lengths are different from one another, the maximum length is
truncated to fit to the smaller one.

e When converting the CLOB type value to a character string, the length of the converted data cannot exceed 1 GB.
When converting a character string to the CLOB type, the size of the converted data cannot exceed the maximum
file size provided by the CLOB storage.

Creating and Altering Columns

Description

BLOB/CLOB type columns can be created/added/deleted by using a CREATE TABLE statement or an ALTER
TABLE statement.

Note

*  You cannot create the index file for a LOB type column.

¢ You cannot define the PRIMARY KEY, FOREIGN KEY, UNIQUE, and NOT NULL constraints for a LOB
type column. However, SHARED property cannot be defined and DEFAULT property can only be defined by the
NULL value.

* LOB type column/data cannot be the element of collection type data.

¢ Ifyou are deleting a record containing a LOB type column, all files located inside a LOB column value (Locator)
and the external storage will be deleted. When a record containing a LOB type column is deleted in a basic key
table, and a record of a foreign key table that refers to the foregoing details is deleted at once, all LOB files located
in a LOB column value (Locator) and the external storage will be deleted. However, if the relevant table is deleted
by using a DROP TABLE statement, or a LOB column is deleted by using an ALTER TABLE...DROP
statement, only a LOB column value (LOB Locator) is deleted, and the LOB files inside the external storage which
a LOB column refers to will not be deleted.

Example

-- creating a table and CLOB column
CREATE TABLE doc t (doc id VARCHAR(64) PRIMARY KEY, content CLOB);

-— an error occurs when UNIQUE constraint is defined on CLOB column
ALTER TABLE doc t ADD CONSTRAINT content unique UNIQUE (content);

-- an error occurs when creating an index on CLOB column
CREATE INDEX ON doc_t (content);

-- creating a table and BLOB column
CREATE TABLE image t (image id VARCHAR(36) PRIMARY KEY, doc id VARCHAR (64) NOT NULL, image
BLOB) ;

-- an error occurs when adding a BOLB column with NOT NULL constraint
ALTER TABLE image t ADD COLUMN thumbnail BLOB NOT NULL;

-- an error occurs when adding a BLOB column with DEFAULT attribute
ALTER TABLE image t ADD COLUMN thumbnail2 BLOB DEFAULT BIT TO BLOB(X'010101'");

Storing and Updating Columns

Description

In a BLOB/CLOB type column, each BLOB/CLOB type value is stored, and if binary or character string data is input,
you must explicitly change the types by using each BIT_TO_BLOB( )/CHAR_TO_CLOB( ) function.

If a value is input in a LOB column by using an INSERT statement, a file is created in an external storage internally
and the relevant data is stored; the relevant file path (Locator) is stored in an actual column value.
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If a record containing a LOB column uses a DELETE statement, a file to which the relevant LOB column refers will
be deleted simultaneously. If a LOB column value is changed using an UPDATE statement, the column value will be

changed following the operation below, according to whether a new value is NULL or not.

If a LOB type column value is changed to a value that is not NULL : If a Locator that refers to an external file is
already available in a LOB column, the relevant file will be deleted. A new file is created afterwards. After storing
a value that is not NULL, a Locator for a new file will be stored in a LOB column value.

If changing a LOB type column value to NULL : If a Locator that refers to an external file is already available in a
LOB column, the relevant file will be deleted. And then NULL is stored in a LOB column value.

Example

-- inserting data after explicit type conversion into CLOB type column
INSERT INTO doc t (doc id, content) VALUES ('doc-1', CHAR TO CLOB('This is a Dog')):;
INSERT INTO doc_t (doc_id, content) VALUES ('doc-2', CHAR TO CLOB('This is a Cat'));

-- inserting data after explicit type conversion into BLOB type column

INSERT INTO image t VALUES ('image-0', 'doc-0', BIT TO BLOB(X'000001"));
INSERT INTO image t VALUES ('image-1', 'doc-1', BIT TO BLOB(X'000010"))
INSERT INTO image t VALUES ('image-2', 'doc-2', BIT TO BLOB(X'000100"));

-- inserting data from a sub-query result
INSERT INTO image t SELECT 'image-1010', 'doc-1010', image FROM image t WHERE image id =
'image-0"';

-- updating CLOB column value to NULL
UPDATE doc_t SET content = NULL WHERE doc_id = 'doc-1';

-- updating CLOB column value
UPDATE doc t SET content = CHAR TO CLOB('This is a Dog') WHERE doc id = 'doc-1';

-- updating BLOB column value
UPDATE image t SET image = (SELECT image FROM image t WHERE image id = 'image-0') WHERE
image id = 'image-1';

-- deleting BLOB column value and its referencing files
DELETE FROM image t WHERE image id = 'image-1010';

Getting Column Values

Description

When you get a LOB type column, the data stored in a file to which the column refers will be displayed. You can
execute an explicit type change by using CAST operator, CLOB_TO_CHAR( ) function, and BLOB_TO_BIT( )
function.

Remark

If the query is executed in CSQL, a column value (Locator) will be displayed, instead of the data stored in a file. To
display the data to which a BLOB/CLOB column refers, it must be changed to strings by
using CLOB_TO_CHAR( ) function.

To use the string process function, the strings need to be converted by using the CLOB_TO_CHAR( ) function.
You cannot specify a LOB column in GROUP BY clause and ORDER BY clause.

Comparison operators, relational operators, IN, NOT IN operators cannot be used to compare LOB columns.
However, IS NULL expression can be used to compare whether it is a LOB column value (Locator) or NULL.
This means that TRUE will be returned when a column value is NULL, and if a column value is NULL, there is no
file to store LOB data.

When a LOB column is created, and the file is deleted after data input, a LOB column value (Locator) will become
a state that is referring to an invalid file. As such, using CLOB_TO_CHAR( ), BLOB_TO_BIT(),
CLOB_LENGTH( ), and BLOB_LENGTH( ) functions on the columns that have mismatching LOB Locator and
a LOB data file enables them to display NULL.

Example

-- displaying locator value when selecting CLOB and BLOB column in CSQL interpreter
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SELECT doc_t.doc_id, content, image FROM doc_t, image t WHERE doc t.doc id =
image t.doc id;

doc id content image

'doc-1" file:/homel/datal/ces 658/doc t.00001282208855807171 7329 file:/
homel/datal/ces 318/image t.00001282208855809474 7474

'doc-2" file:/homel/datal/ces _180/doc_t.00001282208854194135 5598 file:/

homel/datal/ces 519/image t.00001282208854205773 1215
2 rows selected.

-- using string functions after coercing its type by CLOB TO CHAR( )
SELECT CLOB TO CHAR (content), SUBSTRING(CLOB TO CHAR (content), 10) FROM doc t;

clob to char (content) substring( clob to char (content) from 10)

'This is a Dog' ' Dog'
'This is a Cat' ' Cat'

2 rows selected.
SELECT CLOB TO CHAR (content) FROM doc t WHERE CLOB TO CHAR(content) LIKE '$Dog%';

clob to char (content)

'This is a Dog'
SELECT CLOB TO CHAR(content) FROM doc t ORDER BY CLOB TO CHAR (content)

clob to char (content)

'This is a Cat'
'This is a Dog'

-- an error occurs when LOB column specified in WHERE/ORDER BY/GROUP BY clauses
SELECT * FROM doc_t WHERE content LIKE 'This%';
SELECT * FROM doc_t ORDER BY content;

Functions and Operators

CAST Operator

By using CAST operator, you can execute an explicit type change between BLOB/CLOB type and binary type/string
type. For more details, see CAST Operator.

Syntax

CAST (<bit type column or value> AS CLOB)
CAST (<bit type column or value> AS BLOB)
CAST (<char type column or value> AS BLOB)
CAST (<char type column or value> AS CLOB)

LOB Data Process and Type Change Functions
The next table shows the functions provided to process and change BLOB/CLOB types.

Function Expression Description

CLOB_TO_CHAR (<clob_type column>) Changes number type, date/time type, and
CLOB type to VARCHAR type.

BLOB_TO_BIT (<blob_type column>) Changes BLOB type to VARYING BIT type.

CHAR_TO_CLOB(<char_type_column_or_value>) Changes text string type (CHAR, VARCHAR,
NCHAR, NVACHAR) to CLOB type.

BIT_TO_BLOB(<blob_type _column_or_value>) Changes bit array type (BIT, VARYING BIT)
to BLOB type.
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CHAR_TO_BLOB(<char_type colulmn_or_value>) Changes text string type (CHAR, VARCHAR,
NCHAR, NVACHAR) to BLOB type.

CLOB_FROM_FILE(<file_pathname>) Reads file details from the file path of
VARCHAR type and changes to CLOB type
data. <file_pathname> is analyzed to a path of
server which is operated by the DB client, such
as CAS or CSQL. If a path is specified targeting
this, the upper path will be the current work
direction of the process.

The statement that calls this function will not
cache execution plans.

BLOB_FROM_FILE(<file_pathname>) Reads file details from the file path of
VARCHAR type, and changes to BLOB type
data. The file path specified in is interpreted
using the same method as the
CLOB_FROM_FILE( ) function.

CLOB_LENGTH(<clob_column>) Returns the length of LOB data stored in a
CLOB file in bytes.

BLOB_LENGTH(<blob_column>) Returns the length of LOB data stored in a
BLOB file in bytes.

<blob_or_clob_column> 1S NULL Use an IS NULL expression to compare whether

it is a LOB column value (Locator) or NULL;
returns TRUE if NULL.

Creating and Managing Storage

LOB File Path Specification

By default, the LOB data file is stored in the <db-volumn-path>/lob directory where database volume is created.
However, if the --lob-base-path option of cubrid createdb utility is used when creating the database, a LOB data file
can be stored in the directory specified by option value. However, if there is no directory specified by option value,
attempt to create a directory, and display an error message if it fails to create the directory. For more details, see the --
lob-base-path option in Creating Database.

# image db volume is created in the current work directory, and a LOB data file will be
stored.

cubrid createdb image db

# LOB data file is stored in the "/homel/datal" path within a local file system.

cubrid createdb --lob-base-path="file:/homel/datal" image db

Checking LOB File Store Directory

# You can check a directory where a LOB file will be stored by executing the cubrid
spacedb utility.

cubrid spacedb image db

Space description for database 'image db' with pagesize 16.0K. (log pagesize: 16.0K)

Volid Purpose total size free size Vol Name

0 GENERIC 512.0M 510.1M /homel/datal/image db
Space description for temporary volumes for database 'image db' with pagesize 16.0K.

Volid Purpose total size free size Vol Name

LOB space description file:/homel/datal
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Changing or Expanding LOB File Store Directory

Secure disk space to create additional file storage, expand the lob-base-path of databases.txt, and change to the disk
location. Restart the database server to apply the changes made to databases.txt. However, even if you change the lob-
base-path of databases.txt, access to the LOB data stored in a previous storage is possible.

# You can change to a new directory from the lob-base-path of databases.txt file.

sh> cat SCUBRID DATABASES/databases.txt

#db-name vol-path db-host log-path lob-base-path
image db /homel/datal localhost /homel/datal file:/homel/data2

Backing up and Recovering of LOB Files

While backup/recovery is not supported for LOB type columns, meta data (Locator) of the LOB type columns is
supported with such service.

Copying Database with LOB Files

If you are copying a database by using the cubrid copydb utility, you must configure the databases.txt additionally, as
the LOB file directory path will not be copied if the related option is not specified. For more details, see the -B and --
copy-lob-path options in Copying/Moving Database.

Supporting and Recovering Transactions

Description

Commit/rollback for LOB data changes are supported. That is, it ensures the validation of mapping between LOB
Locator and actual LOB data within transactions, and it supports recovery during DB errors. This means that an error
will be displayed in case of mapping errors between LOB Locator and LOB data due to the rollback of the relevant
transactions, as the database is terminated during transactions. See the example below.

Example

;AUTOCOMMIT OFF

CREATE TABLE doc t (doc id VARCHAR(64) PRIMARY KEY, content CLOB);
INSERT INTO doc t VALUES ('doc-10', CHAR TO CLOB('This is content'));

COMMIT;

UPDATE doc_t SET content = CHAR TO CLOB('This is content 2') where doc_id = 'doc-10';
ROLLBACK;

SELECT doc_id, CLOB_TO CHAR(content) FROM doc_t WHERE doc_id = 'doc-10';

doc id content

'doc-10" 'This is content '

INSERT INTO doc t VALUES ('doc-11', CHAR TO CLOB ('This is content'));
COMMIT;
UPDATE doc t SET content = CHAR TO CLOB('This is content 3') WHERE doc id = 'doc-11';

-- system crash occurred and then restart server
SELECT doc_id, CLOB TO CHAR (content) FROM doc t WHERE doc id = 'doc-11';

-- Error : LOB Locator references to the previous LOB data because only LOB Locator is
rollbacked.

Remark

*  When selecting LOB data in an application through a driver such as JDBC, the driver can get ResultSet from DB
server and fetch the record while changing the cursor location on Resultset. That is, only Locator, the meta data of
a LOB column, is stored at the time when ResultSet is imported, and LOB data that is referred by a File Locator
will be fetched from the file Locator at the time when a record is fetched. Therefore, if LOB data is updated
between two different points of time, there could be an error, as the mapping of LOB Locator and actual LOB data
will be invalid.

» Since backup/recovery is supported only for meta data (Locator) of the LOB type columns, an error is likely to
occur, as the mapping of LOB Locator and LOB data is invalid if recovery is performed based on a specific point
of time.
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¢ TO execute INSERT the LOB data into other device, LOB data referred by the meta data (Locator) of a LOB
column must be read.

* Ina CUBRID HA environment, the meta data (Locator) of a LOB column is replicated and data of a LOB type is
not replicated. Therefore, if storage of a LOB type is located on the local machine, no tasks on the columns in a
slave node or a master node after failover are allowed.

Caution Up to CUBRID 2008 R3.0, Large Objects are processed by using glo (Generalized Large Object) classes.
However, the glo classes has been deprecated since the CUBRID 2008 R3.1. Instead of it, LOB/CLOB data type is
supported. Therefore, both DB schema and application must be modified when upgrading CUBRID in an environment
using the previous version of glo classes.

Collection Types
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Definition and Characteristics

Definition

Allowing multiple data values to be stored in a single attribute is an extended feature of relational database. Elements of
a collection are possible to have different domain each other. The domain can be one of the primitive data types or
classes excluding virtual classes. For example, SET (INTEGER, tbl 1) can specify an integer or a set of row values of
the user-defined class tbl_1 as a domain. When a domain list is not specified (e.g. SET ( )), all data types are allowed as
elements including user-defined classes.

The data of a collection-type column with at least two domain lists can be retrieved by using the csql utility or the C-
API. It cannot be retrieved in CUBRID manager or CUBRID API (JDBC, ODBC, OLEDB, PHP, CCI).

Collection Types Supported by CUBRID

Type Description Definition Input Data Stored Data

SET A union col_ name SET {'c¢''c','c",'b','b', 'a'} 'a','b','c'}
which does VARCHAR(20 {3,3,3,2,2,1,0,'c','¢','¢','b','b", 'a'} ~ {0,1,2,3,'a",','c'}
not allow  col name SET
duplicates  (int,

VARCHAR(20))
MULTISET A union col_name {'c",'c','c",'b','b, 'a'} {'a','b",'b','c','c','c"}
which MULTISET {3,3,3,2,2,1,0,c",c"c'b,'b, 't {0,1,2,2,3,3,3,"2,'b"'b,
allows VARCHAR(20) 'c''c','c'}
duplicates col name
MULTISET (int,
VARCHAR(20))
LIST A union col name LIST {'c¢''c','c",'b','b', 'a'} {'c''c','c",'b','b','a"}
SEQUENC which VARCHAR(20) {3,3,3,2,2,1,0,'c','c','¢",b",'b','a"}  {3,3,3,2,2,1,0,'¢",'c,'c",'b
E allows col _name LIST 'b''a"}
SEQUENC duplicates (int,
E and stores VARCHAR(20))
data in the
order of
input

As you see the table above, the value specified as a collection type can be inputted with braces ('{', '}') each value is
separated with a comma ().

Characteristics

Coercions

If the specified domains are identical, the collection types can be cast explicitly by using the CAST operator. The
following table shows the collection types that allow explicit coercions.
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Explicit Coercions

TO
FROM SET MULTISET LIST
SET - (0] (¢}
MULTISET (0] - X
LIST o 0) -
SET
Description
SET is a collection type in which each element has different values. Elements of a SET can have many different data
types or even instances of different classes.
Example
CREATE TABLE set tbl ( col 1 set(int, CHAR(1))):;
INSERT INTO set tbl VALUES ({3,3,3,2,2,1,0,'c','c','c','b','b','a"'});
INSERT INTO set tbl VALUES ({NULL});
INSERT INTO set tbl VALUES ({''});
SELECT * FROM set tbl;
col 1
{0, 1, 2, 3, 'a', 'b', 'c'}
{NULL}
{" "}
SELECT CAST(col 1 AS MULTISET), CAST(col 1 AS LIST) FROM set tbl;
cast(col 1 as multiset) cast (col 1 as sequence)
{0, 1, 2, 3, 'a', 'b', 'c¢'} (O, 1, 2, 3, 'a', 'b', 'c'}
{NULL} {NULL}
{ A} Al } { A} A} )
INSERT INTO set tbl VALUES ('');
ERROR: Cannot coerce '' to type set.
MULTISET
Description

MULTISET is a collection type in which duplicated elements are allowed. Elements of a MULTISET can have many
different data types or even instances of different classes.

Example

CREATE TABLE multiset tbl ( col 1 multiset (int, CHAR(1))):;
INSERT INTO multisetitbl VALUES ({3,3,3,2,2,1,0,'c','c','c','d','D', 'a'}):;
SELECT * FROM multiset_tbl;

col 1

SELECT CAST(col 1 AS SET), CAST(col 1 AS LIST) FROM multiset tbl;
cast(col 1 as set) cast (col 1 as sequence)
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LIST/SEQUENCE

Description

LIST (=SEQUENCE) is a collection type in which the input order of elements is preserved, and duplications are
allowed. Elements of a LIST can have many different data types or even instances of different classes.

Example

CREATE TABLE list tbl ( col 1 list(int, CHAR(1))):;
INSERT INTO list tbl VALUES ({3,3,3,2,2,1,0,'c','c','c','b','b', 'a'});
SELECT * FROM listitbl;

col 1

SELECT CAST(COl_l AS SET), CAST(COl_l AS MULTISET) FROM list_tbl;
cast(col 1 as set) cast (col 1 as multiset)

Implicit Type Conversion
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Rules

An implicit type conversion represents an automatic conversion of a type of expression to a corresponding type. SET,
MULTISET, LIST and SEQUENCE should be converted explicitly.

If you convert the DATETIME and TIMESTAMP types to the DATE type or TIME type, data loss may occur. If you
convert the DATE type to the DATETIME type or TIMESTAMP type, the time will be set to '12:00:00: AM.

If you convert a string type or an exact numeric type to a floating-point numeric type, it may not be accurate. Because a
string type and an exact type use a decimal precision to represent the value, but a floating-point numeric type uses a
binary precision.

The implicit type conversion executed by CUBRID is as follows:

Implicit Type Conversion Table 1

From \ To DATETIME DATE TIME TIMESTAMP DOUBLE FLOAT NUMERIC BIGINT

DATETIME - O O (6]
DATE O - (6]

TIME -

TIMESTAMP O O o -

DOUBLE - o

o

FLOAT

o
©|O |0

NUMERIC

BIGINT

INT (6]

SHORT

|00 |O0 0|0
|0 |0 |0O|O0O
|0 |0 |0
|0 |0

MONETARY

BIT

VARBIT
CHAR O O o (6] (6] O o O




VARCHAR O (0] (6] (0] o
NCHAR 0) (0] (6] (6] o
VARNCHAR O O (6] (6] O

Implicit Type Conversion Table 2

From \ To

DATETIME

(¢}

(¢}

(0]

INT SHORT MONETARY BIT VARBIT CHAR VARCHAR NCHAR VARNCHAR

(0]

DATE

TIME

TIMESTAMP

DOUBLE
FLOAT
NUMERIC

BIGINT

INT

|0 |0 |0 |0

SHORT (6]

|00 |]O0 0O 0O

MONETARY O

BIT

o

VARBIT

/0|00 |0|O0|O0|O0|0O0|0O|0O|O

CHAR

O|0|0|O0|O0|O0O|O |00 |O|0O|0O|O

VARCHAR

|00 |0|O0|O0|O0O|O0|O0O|0O|O|O|0O |0

NCHAR

©)

|00 |O0|O0O|O0|O0O|O0O|O0O|0O|0O|O|0O|0O|O

VARNCHAR

|0 |0 |0

o
o
o
o

0|0 |0

/0|0 |0 |0

0|0 |0

o|Oo |0

INSERT

and UPDATE

The type will be converted to the type of the column affected.

CREATE TABLE t (i INT);

INSERT INTO t VALUES ('123'");

SELECT * FROM t;

Function

If the parameter value entered in the function can be converted to the specified type, the parameter type will be
converted. The strings are converted to numbers because the input parameter expected in the following function is a

number.

SELECT MOD('123','2");

mod ('123', '2")

You can enter multiple type values in the function. If the type value not specified in the function is delivered, the type
will be converted depending on the following priority order.

1.000000000000000e+00

Date/Time Type (DATETIME > TIMESTAMP > DATE > TIME)

CUBRID SQL Guide
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*  Approximate Numeric Type (MONETARY > DOUBLE > FLOAT)
*  Exact Numeric Type (NUMERIC > BIGINT > INT > SHORT)
«  String Type (CHAR/NCHAR > VARCHAR/VARNCHAR)

Comparison Operation

The following are the conversion rules according to an operand type of the comparison operator.

operandl Type operand2 Type Conversion Comparison

Numeric Type Numeric Type None NUMERIC
String Type Converts operand2 to DOUBLE NUMERIC
Date/Time Type  None N/a

String Type Numeric Type Converts operand] to DOUBLE NUMERIC
String Type None String
Date/Time Type  Converts operand] to date/time type Date/Time

Date/Time Type  Numeric Type None N/A
String Type Converts operand? to date/time type Date/Time
Date/Time Type  Converts it to the type with higher priority Date/Time

The following are the exceptions in the conversion rules for comparison operators:

* COLUMN <operator> value

operandl Type operand2 Type Conversion Comparison
String type Numeric type Converts operand? to the string type String
Date/Time type Converts operand2 to the string type String

If operand? is a set operator(IS IN, IS NOT IN, = ALL, = ANY, < ALL, < ANY, <= ALL, <= ANY, >= ALL, >=
ANY), the exception above is not applied.

Numeric Type & String Type Operands
The string type operand will be converted to DOUBLE.

CREATE TABLE t (i INT, s STRING);
INSERT INTO t VALUES(1,'1"),(2,'2"),(3,'3"),(4,'4"), (12,'12");

SELECT i FROM t WHERE i < '11.3';

SELECT ('2' <= 11);

('2'<11)

String Type & Date/Time Type Operands
The string type operand will be converted to the date/time type.

SELECT ('2010-01-01"' < date'2010-02-02");

('2010-01-01"'<date '2010-02-02")

1
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SELECT (date'2010-02-02' >= '2010-01-01");

(date '2010-02-02'>='2010-01-01")

1

String Type & Numeric Type Host Variable Operands
The numeric type host variable will be converted to the string type.

PREPARE s FROM 'SELECT s FROM t WHERE s < ?';
EXECUTE s USING 11;
S

]

String Type & Numeric Type value Operands
The numeric type value will be converted to the string type.

SELECT s FROM t WHERE s > 11;
S

o
13
4
1120

SELECT s FROM t WHERE s BETWEEN 11 AND 33;
S

' 2 '

' 3 '

v 12 v
String Type Column & Date/Time Type Value Operands
The date/time type value will be converted to the string type.

SELECT s FROM t;

S

'01/01/1998"
'01/01/1999"
'01/01/2000"

SELECT s FROM t WHERE s <= date'02/02/1998';
S

'01/01/1998"
'01/01/1999"
'01/01/2000"

Range Operation

Numeric Type and String Type Operands
The string type operand will be converted to DOUBLE.

SELECT i FROM t WHERE i <= all {'11','12'};
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String Type and Date/Time Type Operands
The string type operand will be converted to the date/time type.

SELECT s FROM t2;

S

'01/01/2000"
'01/01/1999"
'01/01/1998"
SELECT s FROM t2 WHERE s <= ALL {date'02/02/1998',date'01/01/2000'"};

S

'01/01/1998"

If it is impossible to convert to the corresponding type, an error is returned.

Arithmetic Operation

Date/Time Type Operand

If the date/time type operands are given to '-' operator and the types are different from each other, it will be converted to
the type with a higher priority. The following example shows that the operand data type on the left is converted from
DATE to DATETIME so that the result of '-' operation of DATETIME can be outputted in milliseconds.

SELECT date'2002-01-01'"' - datetime'2001-02-02 12:00:00 am';

date '2002-01-01'- datetime '2001-02-02 12:00:00 am'

28771200000

Numeric Type Operand

If the numeric type operands are given and the types are different from each other, it will be converted to the type with
the higher priority.

Date/Time Type & Numeric Type Operands

If the date/time type and the numeric type operands are given to '+' or '-' operator, the numeric type operand is converted
to either BIGINT, INT or SHORT.

Date/Time Type & String Type Operands

If a date/time type and a string type are operands, only '+' and '-' operators are allowed. If the '+' operator is used, it will

be applied according to the following rules.

* The string type will be converted to BIGINT with an interval value. The interval is the smallest unit for operands
in the Date/Time type, and the interval for each type is as follows:

* DATE : Days

¢ TIME, TIMESTAMP : Seconds

*  DATETIME : Milliseconds

*  Floating-point numbers are rounded.

e The result type is the type of an date/time operand.

SELECT date'2002-01-01' + '10';

date '2002-01-01'+"10"

01/11/2002

If the date/time type and a string type are operands and the '-' operator is used, they will be applied according to the
following rules.
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« If the date/time type operands are DATE, DATETIME and TIMESTAMP, the string will be converted to
DATETIME,; if the date/time operand is TIME, the string is converted to TIME.

*  The result type is always BIGINT.
SELECT date'2002-01-01'-'2001-01-01";

date '2002-01-01'-'2001-01-01"

31536000000
-- this causes an error
SELECT date'2002-01-01'-'10";

In line 1, column 13,
ERROR: Cannot coerce 'l0' to type datetime.

Numeric Type & String Type Operands

If a numeric type and a string type are operands, they will be applied according to the following rules.

»  Strings will be converted to DOUBLE when possible.
*  The result type is DOUBLE or MONETARY and depends on the type of the numeric operand.
SELECT 4 + '5.2';

4+4'5.2"

9.199999999999999e+00

Unlike CUBRID 2008 R3.1 and the earlier versions, the string in the date/time format, that is, the string such as '2010-
09-15' is not converted to the date/time type. You can use a literal (DATE'2010-09-15") with the date/time type for
addition and subtraction operations.
SELECT '2002-01-01"'+1;

ERROR: Cannot coerce '2002-01-01' to type double.

SELECT DATE'2002-01-01"'+1;
date '2002-01-01"+1

01/02/2002

String Type Operand
If you multiply, divide or subtract both strings, the result returns a DOUBLE type value.
SELECT '3'*'2";

T31x1D10

6.000000000000000e+00

The '+' operator action depends on how to set the system parameter plus_as_concat in the cubrid.conf file. For details,
see Syntax/Type Related Parameter.

» Ifavalue for plus_as_concat is yes, the concatenation of two strings will be returned.
SELECT '1'+'1';

Tt

11!

» Ifavalue for plus_as_concat is no and two strings can be converted to numbers, the DOUBLE type value will be
returned by adding the two numbers.

SELECT '1'+'1"';

Tt

2.000000000000000e+00

If it is impossible to convert to the corresponding type, an error is returned.
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Table Definition

CREATE TABLE
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Table Definition

Description

To create a table, use the CREATE TABLE statement.

Syntax

CREATE {TABLE | CLASS} <table name>
[ <subclass definition> ]
( <column definition> [,<table constraint>]... ) 1]
AUTO_INCREMENT = initial value ] ]
CLASS ATTRIBUTE ( <column definition comma list> ) ]
METHOD <method definition comma 1ist> ]
FILE <method file comma_ list> ]
INHERIT <resolution comma list> ]
REUSE_OID ]
<column definition> ::=
column name column type [[ <default or shared> ] | [ <column constraint> ]]...

<default or shared> ::=
{SHARED <value specification> | DEFAULT <value specification> } |
AUTO_INCREMENT [ (seed, increment) ]

<column constraint> ::=
NOT NULL | UNIQUE | PRIMARY KEY | FOREIGN KEY <referential definition>

<table constraint> ::=

[ CONSTRAINT [ <constraint name> ] ] UNIQUE [ KEY | INDEX ] ( column name comma list ) |
[ { KEY | INDEX } [ <constraint name> ] ( column name comma list )

[ PRIMARY KEY ( column name comma list )] |

[ <referential constraint> ]

<referential constraint> ::=
FOREIGN KEY [ <foreign key name> ] ( column name comma list ) <referential definition>

<referential definition> ::=
REFERENCES [ referenced table name ] ( column name comma list
[ <referential triggered action> ... ]

<referential triggered action> ::=

{ ON UPDATE <referential action> } |

{ ON DELETE <referential action> } |

{ ON CACHE OBJECT cache object column name }

<referential action> ::=
CASCADE | RESTRICT | NO ACTION | SET NULL

<subclass definition> ::=
{ UNDER | AS SUBCLASS OF } table name comma list

<method definition> ::=

[ CLASS ] method name

[ ( [ argument type comma list ] ) ]
[ result type ]

[ FUNCTION function name ]

<resolution> ::=
[ CLASS ] { column name | method name } OF superclass name
[ AS alias ]

e table_name : Specifies the name of the table to be created (maximum : 255 bytes).

e column_name : Specifies the name of the column to be created.
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e column_type : Specifies the data type of the column.

*  [SHARED value | DEFAULT value ] : Specifies the initial value of the column (see Column Definition For
details).

e column_constraints : Specifies the constraint of the column. Available constraints are NOT NULL, UNIQUE,
PRIMARY KEY and FOREIGN KEY (see Constraint Definition For details).

Example

CREATE TABLE olympic (
host_year INT NOT NULL PRIMARY KEY,
host nation VARCHAR (40) NOT NULL,
hosticity VARCHAR (20) NOT NULL,
opening date DATE NOT NULL,
closing date DATE NOT NULL,
mascot VARCHAR (20) ,
slogan VARCHAR (40) ,
introduction VARCHAR (1500)

) i

Column Definition
A column is a set of data values of a particular simple type, one for each row of the table.

<column definition> ::=
column name column type [ [ <default or shared> ] | [ <column constraint> ] ]...

<default or shared> ::=
{ SHARED <value specification> | DEFAULT <value specification> } |
AUTO_INCREMENT [ (seed, increment) ]

<column constraint> ::=
NOT NULL | UNIQUE | PRIMARY KEY | FOREIGN KEY <referential definition>

Column Name

Description

How to create a column name, see Identifier.

You can alter created column name by using RENAME COLUMN clause of the ALTER TABLE.

Example
The following example shows how to create the manager2 table that has the following two columns: full name and age.

CREATE TABLE manager2 (full name VARCHAR (40), age INT );

Caution

e The first character of a column name must be an alphabet. The maximum length is 255 characters.

*  The column name must be unique in the table.
Setting the Column Initial Value (SHARED, DEFAULT)

Description

SHARED and DEFAULT are attributes related to the initial value of the column. You can change the value of
SHARED and DEFAULT in the ALTER TABLE statement.

*  SHARED : Column values are identical in all rows. If a value different from the initial value is INSERTed, the
column value is updated to a new one in every row.

«  DEFAULT : The initial value set when the DEFAULT attribute was defined is stored even if the column value is
not specified when a new row is inserted.
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Note If you set SYS TIMESTAMP as a DEFAULT value when creating a table, the TIMESTAMP value at the point
of CREATE TABLE, not the point at which the data is INSERTed, is specified by default. Therefore, you must
specify the SYS_TIMESTAMP value for the VALUES of the INSERT statement when entering data.

Example

CREATE TABLE colval tbl

( id INT, name VARCHAR SHARED 'AAA', phone VARCHAR DEFAULT '000-0000");
INSERT INTO Colvalitbl(id) VALUES (1), (2);

SELECT * FROM colval tbl;

id name phone
1 'AAA' '000-0000"
2  '"AAA' '000-0000"

--updating column values on every row

INSERT INTO colval tbl(id, name) VALUES (3, 'BBB');
INSERT INTO colval tbl (id) VALUES (4), (5);

SELECT * FROM colval tbl;

id name phone

1 'BBB' '000-0000"
2 'BBB' '000-0000"
3  'BBB' '000-0000"
4 'BBB' '000-0000"
5 'BBB' '000-0000"

--changing DEFAULT value in the ALTER TABLE statement
ALTER TABLE Colval_tbl CHANGE phone DEFAULT '111-1111"
INSERT INTO colval tbl(id) VALUES (6);

SELECT * FROM colval tbl;

id name phone
1 'BBB' '000-0000"
2 'BBB' 1000-0000"
3 'BBB' '000-0000"
4 'BBB' '000-0000"
5 'BBB' '000-0000"
6 'BBB' "111-1111"
AUTO INCREMENT
Description

You can define the AUTO_INCREMENT attribute for the column to automatically give serial numbers to column
values. This can be defined only for SMALLINT, INTEGER, BIGINT(p,0), and NUMERIC(p,0) domains.

DEFAULT, SHARED and AUTO_INCREMENT cannot be defined for the same column. Make sure the value
entered directly by the user and the value entered by the auto increment attribute do not conflict with each other.

You can change the initial value of AUTO_INCREMENT by using the ALTER TABLE statement. For details,
see AUTO_INCREMENT Statement of ALTER TABLE.

Syntax

CREATE TABLE table name (id int AUTO_INCREMENT|[ (seed, increment)])
CREATE TABLE table name (id int AUTO_INCREMENT) AUTO_ INCREMENT = seed;

* seed : The initial value from which the number starts. All integers (positive, negative, and zero) are allowed. The
default is 1.

e increment : The increment value of each row. Only positive integers are allowed. The default value 1.

When you use the CREATE TABLE table_name (id int AUTO_INCREMENT) AUTO_INCREMENT = seed;
statement, the constraints are as follows:

*  You should define only one column with the AUTO_INCREMENT attribute.
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* Don't use (seed, increment) and AUTO_INCREMENT = seed together.

Example

CREATE TABLE auto tbl(id INT AUTO INCREMENT, name VARCHAR) ;

INSERT INTO auto tbl VALUES (NULL, 'AAA'), (NULL, 'BBB'), (NULL, 'CCC'");
INSERT INTO auto tbl (name) VALUES ('DDD'), ('EEE');

SELECT * FROM auto tbl;

id name

'AAA’
'"BBB'
'cce!
'DDD’
'EEE'

a s w N

CREATE TABLE tbl (id int AUTO INCREMENT, val string) AUTO INCREMENT = 3;
INSERT INTO tbl VALUES (NULL, 'cubrid'):;

SELECT * FROM tbl;
id wval

3  'cubrid'

CREATE TABLE t (id int AUTO INCREMENT, id2 int AUTO INCREMENT) AUTO INCREMENT = 5;
ERROR: To avoid ambiguity, the AUTO INCREMENT table option requires the table to have
exactly one AUTO INCREMENT column and no seed/increment specification.

CREATE TABLE t (i int AUTO INCREMENT (100, 2)) AUTO INCREMENT = 3;
ERROR: To avoid ambiguity, the AUTO INCREMENT table option requires the table to have
exactly one AUTO_ INCREMENT column and no seed/increment specification.

Caution

* Even if a column has auto increment, the UNIQUE constraint is not satisfied.
» IfNULL is specified in the column where auto increment is defined, the value of auto increment is stored.

e The initial value and the final value obtained by auto increment cannot exceed the minimum and maximum values
allowed in the given domain.

* Because auto increment has no cycle, an error occurs when the maximum value of the type exceeds, and no
rollback is executed. Therefore, you must delete and recreate the column in such cases.

* For example, if a table is created as below, the maximum value of A is 32767. Because an error occurs if the value
exceeds 32767, you must make sure that the maximum value of the column A does not exceed the maximum value
of the type when creating the initial table.

create table tbl (A smallint auto increment, B char(5)):;
Constraint Definition

Description

You can define NOT NULL, UNIQUE, PRIMARY KEY, FOREIGN KEY as the constraints. You can also create an
index by using INDEX or KEY.

<column constraint> ::=
NOT NULL | UNIQUE | PRIMARY KEY | FOREIGN KEY <referential definition>

<table constraint> ::=

[ CONSTRAINT [ <constraint name> ] ] UNIQUE [ KEY | INDEX ] ( column name comma list ) |
[ { KEY | INDEX } [ <constraint name> ] ( column name comma list ) |

[ PRIMARY KEY ( column name comma list )]

[ <referential constraint> ]

<referential constraint> ::=
FOREIGN KEY ( column name comma list ) <referential definition>

<referential definition> ::=

REFERENCES [ referenced table name ] ( column name comma list
[ <referential triggered action> ... ]
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<referential triggered action> =

{ ON UPDATE <referential action> } |

{ ON DELETE <referential action> } |

{ ON CACHE OBJECT cache object column name }

<referential action> ::=
CASCADE | RESTRICT | NO ACTION | SET NULL

NOT NULL Constraints

Description

A column for which the NOT NULL constraint has been defined must have a certain value that is not NULL. The NOT
NULL constraint can be defined for all columns. An error occurs if you try to insert a NULL value into a column with
the NOT NULL constraint by using the INSERT or UPDATE statement.

Example

CREATE TABLE const tbll(id INT NOT NULL, INDEX i index(id ASC), phone VARCHAR) ;

CREATE TABLE const tbl2(id INT NOT NULL PRIMARY KEY, phone VARCHAR);
INSERT INTO const tbl2 (NULL,'000-0000");

In line 2, column 25,

ERROR: syntax error, unexpected Null

UNIQUE Constraint

Description

The UNIQUE constraint enforces a column to have a unique value. An error occurs if a new record that has the same
value as the existing one is added by this constraint.

You can place a UNIQUE constraint on either a column or a set of columns. If the UNIQUE constraint is defined for
multiple columns, the uniqueness is ensured not for each column, but the combination of multiple columns.

Example

If a UNIQUE constraint is defined on a set of columns, this ensures the uniqueness of the values in all the columns. As
shown below, the second INSERT statement succeeds because the value of column a is the same, but the value of
column b is unique. The third INSERT statement causes an error because the values of column a and b are the same as
those in the first INSERT statement.

--UNIQUE constraint is defined on a single column only
CREATE TABLE const tbl5(id INT UNIQUE, phone VARCHAR) ;
INSERT INTO const tbl5(id) VALUES (NULL), (NULL);
INSERT INTO const tbl5 VALUES (1, '000-0000"');

SELECT * FROM const tbl5;

id phone
NULL NULL
NULL NULL

1 '000-0000"
INSERT INTO const tbl5 VALUES (1, '111-1111"');
ERROR: Operation would have caused one or more unique constraint violations.
--UNIQUE constraint is defined on several columns
CREATE TABLE const tbl6(id INT, phone VARCHAR, CONSTRAINT UNIQUE (id, phone));

INSERT INTO const_tbl6é VALUES (1,NULL), (2,NULL), (1,'000-0000"), (1,'111-1111");
SELECT * FROM const tblé6;
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id phone
1 NULL
2 NULL
1 '000-0000"
1 '111-1111"

PRIMARY KEY Constraint

Description

A key in a table is a set of column(s) that uniquely identifies each row. A candidate key is a set of columns that uniquely
identifies each row of the table. You can define one of such candidate keys a primary key. That is, the column defined
as a primary key is uniquely identified in each row.

By default, the index created by defining the primary key is created in ascending order, and you can define the order by
specifying ASC or DESC keyword next to the column.

Syntax
CREATE TABLE pk tbl (a INT, b INT, PRIMARY KEY (a, b DESC));

Example

CREATE TABLE const tbl7(

id INT NOT NULL,

phone VARCHAR,

CONSTRAINT pk id PRIMARY KEY (id));

--CONSTRAINT keyword

CREATE TABLE const tbl8(

id INT NOT NULL PRIMARY KEY,
phone VARCHAR) ;

--primary key is defined on multiple columns
CREATE TABLE const tbl8 (
host year INT NOT NULL,
event code INT NOT NULL,
athlete code INT NOT NULL,

medal CHAR (1) NOT NULL,
score VARCHAR (20) ,
unit VARCHAR (5) ,

PRIMARY KEY (host year, event code, athlete code, medal)
) i

FOREIGN KEY Constraint

Description

A foreign key is a column or a set of columns that references the primary key in other tables in order to maintain
reference relationship. The foreign key and the referenced primary key must have the same data type. Consistency
between two tables is maintained by the foreign key referencing the primary key, which is called referential integrity.

Syntax

[ CONSTRAINT < constraint name > ]

FOREIGN KEY [ <foreign key name> ] ( column name comma 1list )
REFERENCES [ referenced table name ] ( column name comma list

[ <referential triggered action> ]

<referential triggered action>

ON UPDATE <referential action>

[ ON DELETE <referential action> [ ON CACHE OBJECT cache object column name ]]

<referential action>
CASCADE | RESTRICT | NO ACTION | SET NULL

* constraint_name : Specifies the name of the table to be created.
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foreign_key name : Specifies a name of the FOREIGN KEY constraint. You can skip the name specification.
However, if you specify this value, constraint_name will be ignored, and the specified value will be used.

column_name : Specifies the name of the column to be defined as a foreign key after the FOREIGN KEY keyword.
The column number of foreign keys defined and primary keys must be same.

referenced_table name : Specifies the name of the table to be referenced.

column_name : Specifies the name of the referred primary key column after the FOREIGN KEY keyword.
referential_triggered action : Specifies the trigger action that responds to a certain operation in order to maintain
referential integrity. ON UPDATE, ON DELETE or ON CACHE OBJECT can be specified. Each action can be
defined multiple times, and the definition order is not significant.

ON UPDATE : Defines the action to be performed when attempting to update the primary key referenced by the
foreign key. You can use either NO ACTION, RESTRICT, or SET NULL option. The default is RESTRICT.
ON DELETE : Defines the action to be performed when attempting to delete the primary key referenced by the
foreign key. You can use NO ACTION, RESTRICT, CASCADE, or SET NULL option. The default is
RESTRICT.

ON CACHE OBJECT : You can search an object using a direct object reference in object-oriented model. ON
CACHE OBJECT option supports this feature in association with referential integrity (foreign key). ON CACHE
OBJECT option adds an OID reference to a foreign key configuration. The OID is used as a CACHE point for the
foreign key to the primary key table. Such OID is managed by the system internally; it cannot be changed by users.
To define the ON CACHE OBJECT option, you must have defined a column whose domain is the table with a
primary key and specified the column in the cache object column_name.

The attribute defined with ON CACHE OBJECT can use the OID the same way as the one of the existing object
type.

referential _action : You can define an option that determines whether to maintain the value of the foreign key
when the primary key value is deleted or updated.

CASCADE : If the primary key is deleted, the foreign key is deleted as well. This option is supported only for the
ON DELETE operation.

RESTRICT : Prevents the value of the primary key from being deleted or updated, and rolls back any transaction
that has been attempted.

SET NULL : When a specific record is being deleted or updated, the column value of the foreign key is updated to
NULL.

NO ACTION : Its behavior is the same as that of the RESTRICT option.

Example

--creaing two tables where one is referencing the other
CREATE TABLE a tbl(

id INT NOT NULL DEFAULT 0 PRIMARY KEY,

phone VARCHAR(10)) ;

CREATE TABLE b tbl(

ID INT NOT NULL,

name VARCHAR(10) NOT NULL,

CONSTRAINT pk id PRIMARY KEY (id),

CONSTRAINT fk id FOREIGN KEY (id) REFERENCES a tbl (id)
ON DELETE CASCADE ON UPDATE RESTRICT) ;

INSERT INTO a tbl VALUES(1,'111-1111"), (2,'222-2222"), (3, '333-3333');

INSERT INTO b tbl VALUES (1, 'George'), (2, 'Laura'), (3, 'Max"');

SELECT a.id, b.id, a.phone, b.name FROM a tbl a, b tbl b WHERE a.id=b.id;

id id phone name
1 1 '111-1111" 'George'
2 2 1222-2222" 'Laura’
3 3 '333-3333" 'Max'

--when deleting primay key value, it cascades foreign key value
DELETE FROM a tbl WHERE id=3;

1 rows affected.

SELECT a.id, b.id, a.phone, b.name FROM a tbl a, b tbl b WHERE a.id=b.id;

id id phone

name
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1 1 '111-1111" 'George'
2 2 '222-2222" 'Laura’'

--when attempting to update primay key value, it restricts the operation
UPDATE a tbl SET id = 10 WHERE phone = '111-1111"';

In the command from line 1,
ERROR: Update/Delete operations are restricted by the foreign key 'fk id'.

0 command (s) successfully processed.

Caution

¢ In areferential constraint, the name of the primary key table to be referenced and the corresponding column names
are defined. If the list of column names are is not specified, the primary key of the primary key table is specified in
the defined order.

¢ The number of primary keys in a referential constraint must be identical to that of foreign keys. The same column
name cannot be used multiple times for the primary key in the referential constraint.

* The actions cascaded by reference constraints do not activate the trigger action.

* Itis not recommended to use referential_triggered_action in the CUBRID HA environment. In the CUBRID HA
environment, the trigger action is not supported. Therefore, if you use referential_triggered_action, the data
between the master database and the slave database can be inconsistent. For details, see CUBRID HA.

KEY or INDEX

Description

KEY and INDEX are used interchangeably. They create an index that uses the corresponding column as a key. You can
specify the index name. If omitted, a name is assigned automatically.

Example

CREATE TABLE const tbl3(id INT, phone VARCHAR, INDEX (id DESC, phone ASC));

CREATE TABLE const tbl4(id INT, phone VARCHAR, KEY i key(id DESC, phone ASC));
Column Option

Description

You can specify options such as ASC or DESC after the column name when defining UNIQUE or INDEX for a
specific column. This keyword is specified to store the index value in ascending or descending order.

Syntax

column name [ASC|DESC]

Example

CREATE TABLE const tbl(

id VARCHAR,

name VARCHAR,

CONSTRAINT UNIQUE INDEX (id DESC, name ASC)
) i

INSERT INTO const tbl VALUES('1000', 'john'), ('1000','johnny'), ('1000', 'jone');
INSERT INTO const tbl VALUES('1001', 'johnny'), ('1001','john'), ('1001', 'jone');

SELECT * FROM const tbl WHERE id > '100';

id name

1001 john
1001 johnny
1001 jone
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1000 john
1000 johnny
1000 jone

Table Option (REUSE_OID)

Description

You can specify the REUSE_OID option when creating a table, so that OIDs that have been deleted due to the deletion
of records (DELETE) can be reused when a new record is inserted (INSERT). Such a table is called an OID reusable
or a non-referable table.

OID (Object Identifier) is an object identifier represented by physical location information such as the volume number,
page number and slot number. By using such OIDs, CUBRID manages the reference relationships of objects and
searches, stores or deletes them. When an OID is used, accessibility is improved because the object in the heap file can
be directly accessed without referring to the table. However, the problem of decreased reusability of the storage occurs
when there are many DELETE/ INSERT operations because the object's OID is kept to maintain the reference
relationship with the object even if it is deleted.

If you specify the REUSE_OID option when creating a table, the OID is also deleted when data in the table is deleted,
so that another INSERTed data can use it. OID reusable tables cannot be referred to by other tables, and OID values of
the objects in the OID reusable tables cannot be viewed.

Example

--creating table with REUSE OID option specified
CREATE TABLE reuse_tbl (a INT PRIMARY KEY) REUSE_OID;
INSERT INTO reuse tbl VALUES (1);

INSERT INTO reuse tbl VALUES (2);

INSERT INTO reuse tbl VALUES (3);

--an error occurs when column type is a OID reusable table itself
CREATE TABLE tbl 1 ( a reuse tbl);

ERROR: The class 'reuse tbl' is marked as REUSE OID and is non-referable. Non-referable
classes can't be the domain of an attribute and their instances' OIDs cannot be returned.

--an error occurs when a table references a OID reusable table

CREATE TABLE tbl_2

(b int, FOREIGN KEY (b) REFERENCES reuse tbl(a) ON CACHE OBJECT oid value);
INSERT INTO tb172(b) VALUES (1) ;

SELECT oid value.a FROM tbl 2;

ERROR: The class 'reuse tbl' is marked as REUSE OID and is non-referable. Non-referable
classes can't be the domain of an attribute and their instances' OIDs cannot be returned.

Caution

¢ OID reusable tables cannot be referred to by other tables.

* Updatable views cannot be created for OID reusable tables.

* OID reusable tables cannot be specified as class attribute domains of other tables.
*  OID values of the objects in the OID reusable tables cannot be read.

¢ Instance methods cannot be called from OID reusable tables. Also, instance methods cannot be called if a subclass
inherited from the class where the method is defined is defined as an OID reusable table.

e OID reusable tables are supported only by CUBRID 2008 R2.2 or above, and backward compatibility is not
ensured. That is, the database in which the OID reusable table is located cannot be accessed from a lower version
database.

e OID reusable tables can be managed as partitioned tables and can be replicated.



CREATE TABLE LIKE

Description
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You can create a table that has the same schema as an existing table by using the CREATE TABLE...LIKE statement.

Column attribute, table constraint, and index are replicated from the existing table. An index name created from the

existing table changes according to a new table name, but an index name defined by a user is replicated as it is.
Therefore, you should be careful at a query statement that is supposed to use a specific index created by using the

USING INDEX.

You cannot create the column definition because the CREATE TABLE...LIKE statement replicates the schema only.

Syntax
CREATE {TABLE

| CLASS} <new table name> LIKE <old table name>

e new_table _name : A table name to be created.

e old table name : The name of the original table that already exists in the database. The following tables cannot be
specified as original tables in the CREATE TABLE...LIKE statement.

* Partition table

e Table that contains an AUTO_INCREMENT column

« Table that uses inheritance or methods

Example

CREATE TABLE a tbl(

id INT NOT NULL DEFAULT O PRIMARY KEY,

phone VARCHAR(10)) ;
INSERT INTO a tbl VALUES(1,'111-1111'), (2,'222-2222'), (3, '333-3333'");

--creating an empty table with the same schema as a tbl
CREATE TABLE new tbl LIKE a tbl;

SELECT * FROM new tbl;

There are no results.

;schema a tbl

=== <Help: Schema of a Class> ===

<Class Name>
a tbl
<Attributes>

id
phone

<Constraints>

INTEGER DEFAULT 0 NOT NULL
CHARACTER VARYING (10)

PRIMARY KEY pk a tbl id ON a tbl (id)

Current transaction has been committed.

;schema new_ tbl

=== <Help: Schema of a Class> ===

<Class Name>
new_tbl
<Attributes>

id

INTEGER DEFAULT 0 NOT NULL
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phone CHARACTER VARYING (10)

<Constraints>

PRIMARY KEY pk new tbl id ON new tbl (id)

Current transaction has been committed.

CREATE TABLE AS SELECT

108

Description

You can create a new table that contains the result records of the SELECT statement by using the CREATE
TABLE...AS SELECT statement. You can define column and table constraints for the new table. The following rules
are applied to reflect the result records of the SELECT statement.

If col 1 is defined in the new table and the same column co! 1 is specified in select statement, the result record of
the SELECT statement is stored as col_I value in the new table. Type casting is attempted if the column names are
identical but the columns types are different.

If col 1 and col 2 are defined in the new table, co/ 1, col 2 and col 3 are specified in the column list of the
select_statement and there is a containment relationship between all of them, co/ I, col 2 and col 3 are created in
the new table and the result data of the SELECT statement is stored as values for all columns. Type casting is
attempted if the column names are identical but the columns types are different.

If columns col 1 and col 2 are defined in the new table and col I and col 3 are defined in the column list of
select_statement without any containment relationship between them, co/ I, col 2 and col 3 are created in the new
table, the result data of the SELECT statement is stored only for col_I and co/_3 which are specified in
select_statement, and NULL is stored as the value of col 2.

Column aliases can be included in the column list of select statement. In this case, new column alias is used as a
new table column name. It is recommended to use an alias because invalid column name is created, if an alias does
not exist when a function calling or an expression is used.

The REPLACE option is valid only when the UNIQUE constraint is defined in a new table column (co!/_I). When
duplicate values exist in the result record of select_statement, a UNIQUE value is stored for col I if the
REPLACE option has been defined, or an error message is displayed if the REPLACE option is omitted due to
the violation of the UNIQUE constraint.

Syntax

CREATE {TABLE | CLASS} <table name>

[( <column definition> [,<table constraint>]... )]
[REPLACE] AS <select statement>

table_name : A name of the table to be created.

column_definition : Defines a column. If it is omitted, the column schema of SELECT statement is replicated,
however, the constraint or the AUTO_INCREMENT attribute is not replicated.

table constraint : Defines table constraint.

select_statement : A SELECT statement targeting a source table that already exists in the database.

Example

CREATE TABLE a tbl(

id INT NOT NULL DEFAULT 0 PRIMARY KEY,

phone VARCHAR(10)) ;

INSERT INTO a tbl VALUES(1,'111-1111'), (2,'222-2222'), (3, '333-3333'");

--creating a table without column definition
CREATE TABLE new_tbll AS SELECT * FROM a_tbl;
SELECT * FROM new_tbll;

id phone

1 '1l11-1111"
2 '222-2222"
3 '333-3333"

--all of column values are replicated from a_ tbl
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CREATE TABLE new_ tbl2
(id INT NOT NULL AUTO INCREMENT PRIMARY KEY, phone VARCHAR) AS SELECT * FROM a tbl;
SELECT * FROM new tbl2;

id phone

1 '111-1111"
'222-2222"
3 '333-3333"

N

--some of column values are replicated from a tbl and the rest is NULL
CREATE TABLE new tbl3

(id INT, name VARCHAR) AS SELECT id, phone FROM a tbl;

SELECT * FROM new_tbl3

name id phone

NULL 1 '111-1111"
NULL 2 '222-2222"
NULL 3 '333-3333"

--column alias in the select statement should be used in the column definition
CREATE TABLE new tbl4

(idl int, id2 int)AS SELECT tl.id idl, t2.id id2 FROM new tbll tl, new tbl2 t2;
SELECT * FROM newitbl4;

id1l id2

W wWwNhhNDNDRE PP
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—-—-REPLACE is used on the UNIQUE column
CREATE TABLE newitbl5(idl int UNIQUE) REPLACE AS SELECT * FROM new tbl4;
SELECT * FROM new tbl5;

id1 id2
1 3
2 3
3 3
ALTER TABLE
Overview
Description

You can modify the structure of a table by using the ALTER statement. You can perform operations on the target table
such as adding/deleting columns, creating/deleting indexes, and type casting existing columns as well as changing table
names, column names and constraints. TABLE and CLASS are used interchangeably VIEW and VCLASS, and
COLUMN and ATTRIBUTE as well.

You can also change the initial value of AUTO_INCREMENT.

Syntax

ALTER [ <class type> ] <table name> <alter clause> ;

<class type> ::= TABLE | CLASS | VCLASS | VIEW

<alter clause> ::= ADD <alter add> [ INHERIT <resolution comma list> ] |

ADD { KEY | INDEX } [index name] (<index col name>) |
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ALTER [ COLUMN ] column name SET DEFAULT <value specifiation> |
DROP <alter drop> [ INHERIT <resolution comma 1ist> ] |

DROP { KEY | INDEX } index name |

DROP FOREIGN KEY constraint name |

DROP PRIMARY KEY |

RENAME <alter rename> [ INHERIT <resolution comma list> ] |
CHANGE <alter change> |

INHERIT <resolution comma 1list>

AUTO_INCREMENT = <initial value>

<alter add> ::= [ ATTRIBUTE | COLUMN ] [(]<class element comma list>[)] [ FIRST | AFTER
old column name ] |

CLASS ATTRIBUTE <column definition comma list> |

CONSTRAINT < constraint name > <column constraint> ( column name ) |

FILE <file name comma list> |

METHOD <method definition comma list> |

QUERY <select statement> |

SUPERCLASS <class name comma list>

<alter change> ::= FILE <file path name> AS <file path name> |
METHOD <method definition comma 1list> |
QUERY [ <unsigned integer literal> ] <select statement> |
<column name> DEFAULT <value specifiation>

<alter drop> ::= [ ATTRIBUTE | COLUMN | METHOD ]
<column name comma 1ist> |
FILE <file name comma list> |
QUERY [ <unsigned integer literal> ] |
SUPERCLASS <class name comma list> |
CONSTRAINT <constraint name>

<alter rename> ::= [ ATTRIBUTE | COLUMN | METHOD ]
<old column name> AS <new column name> |
FUNCTION OF <column name> AS <function name>
FILE <file path name> AS <file path name>

<resolution> ::= { column name | method name } OF <superclass name>
[ AS alias ]

<class element> ::= <column definition> | <table constraint>

<column constraint> ::= UNIQUE [ KEY ] | PRIMARY KEY | FOREIGN KEY

<index col name> ::=
column name [ (length)] [ ASC | DESC ]

Caution

The table name can be changed only by the table owner, DBA and DBA members. The other users must be granted to
change the name by the owner or DBA (see Granting Authorization For details on authorization).

ADD COLUMN Clause
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Description
You can add a new column by using the ADD COLUMN clause. You can specify the location of the column to be
added by using the FIRST or AFTER keyword.

If the newly added column has the NOT NULL constraint but no DEFAULT constraint, it will have the hard default
when the database server configuration parameter, add_column_update_hard_default is set to yes. However, when
the parameter is set to no, the column will have NULL even with the NOT NULL constraint.

If the newly added column has the PRIMARY KEY or UNIQUE constraints, an error will be returned when the
database server configuration parameter add_column_update_hard_default is set to yes. When the parameter is set to
no, all data will have NULL. The default value of add_column_update_hard_default is no.

For add_column_update_hard_default and the hard default, see CHANGE Clause.
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Syntax

ALTER [ TABLE | CLASS | VCLASS | VIEW ] table name
ADD [ COLUMN | ATTRIBUTE ] [ (]<column definition>[)] [ FIRST | AFTER old column name ]

column definition ::=
column name column type
{ [ NOT NULL | NULL ] |
[ { SHARED <value specification> | DEFAULT <value specification> }
| AUTO_INCREMENT [ (seed, increment)] ] |
[ UNIQUE [ KEY ] |
[ PRIMARY KEY | FOREIGN KEY REFERENCES
[ referenced table name ] ( column name comma list
[ <referential triggered action> ... ]

1}

<referential triggered action> =

{ ON UPDATE <referential action> } |

{ ON DELETE <referential action> } |

{ ON CACHE OBJECT cache object column name }

<referential action> ::=
CASCADE | RESTRICT | NO ACTION | SET NULL

e table_name : Specifies the name of a table that has a column to be added.
e column_definition : Specifies the name, data type, and constraints of a column to be added.
* AFTER oid_column_name : Specifies the name of an existing column before the column to be added.

Example

CREATE TABLE a tbl;

ALTER TABLE a tbl ADD COLUMN age INT DEFAULT 0 NOT NULL;

INSERT INTO a tbl (age) VALUES (20), (30), (40);

ALTER TABLE a tbl ADD COLUMN name VARCHAR FIRST;

ALTER TABLE a tbl ADD COLUMN id INT NOT NULL AUTO INCREMENT UNIQUE;

ALTER TABLE a tbl ADD COLUMN phone VARCHAR (13) DEFAULT '000-0000-0000' AFTER name;

SELECT * FROM a tbl;

name phone age id
NULL '000-0000-0000" 20 NULL
NULL '000-0000-0000" 30 NULL
NULL '000-0000-0000" 40 NULL

--adding multiple columns
ALTER TABLE a tbl ADD COLUMN (agel int, age2 int, age3 int);

ADD CONSTRAINT Clause

Description

You can add a new constraint by using the ADD CONSTRAINT clause.

By default, the index created when you add PRIMARY KEY constraints is created in ascending order, and you can
define the key sorting order by specifying the ASC or DESC keyword next to the column name.

Syntax

ALTER [ TABLE | CLASS | VCLASS | VIEW ] table name
ADD CONSTRAINT < constraint name > column constraint ( column name comma list )

column constraint ::=
UNIQUE [ KEY ] |
PRIMARY KEY |
FOREIGN KEY [ <foreign key name> ] REFERENCES
[referenced table name] ( column name comma list
[ <referential triggered action> ... ]
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<referential triggered action> =

{ ON UPDATE <referential action> } |

{ ON DELETE <referential action> } |

{ ON CACHE OBJECT cache object column name }

<referential action> ::=
CASCADE | RESTRICT | NO ACTION | SET NULL

* table_name : Specifies the name of a table that has a constraint to be added.

e constraint_name : Specifies the name of a constraint to be added, or it can be omitted. If omitted, a name is
automatically assigned.

* foreign_key name : Specifies a name of the FOREIGN KEY constraint. You can skip the name specification.
However, if you specify this value, constraint_name will be ignored, and the specified value will be used.

e column_constraint : Defines a constraint for the specified column. For details, see Constraint Definition.

Example

ALTER TABLE a tbl ADD CONSTRAINT PRIMARY KEY (id);
ALTER TABLE a tbl ADD CONSTRAINT PRIMARY KEY (id, no DESC);
ALTER TABLE a tbl ADD CONSTRAINT UNIQUE u keyl (id);

ADD INDEX Clause
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Description

You can define the index attributes for a specific column by using the ADD INDEX clause.

Syntax
ALTER [ TABLE | CLASS ] table name ADD { KEY | INDEX } [index name] (<index col name>)

<index col name> ::=
column name [ (length)] [ ASC | DESC ]

e table_name : Specifies the name of a table to be modified.
* index_name : Specifies the name of an index. If omitted, a name is automatically assigned.

* index_col_name : Specifies the column that has an index to be defined. ASC or DESC can be specified for a
column option; prefix_length of an index key also can be specified for a column option.

Example

ALTER TABLE a tbl ADD INDEX (age ASC), ADD INDEX (phone DESC) ;
;schema a_tbl

=== <Help: Schema of a Class> ===

<Class Name>

a tbl
<Attributes>
name CHARACTER VARYING(1073741823) DEFAULT ''
phone CHARACTER VARYING(13) DEFAULT '111-1111"
age INTEGER
id INTEGER AUTO_INCREMENT NOT NULL
<Constraints>

UNIQUE u_a_tbl id ON a_tbl (id)
INDEX i a tbl age ON a tbl (age)
INDEX i a tbl phone d ON a tbl (phone DESC)

Current transaction has been committed.
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Description
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You can specify a new default value for a column that has no default value or modify the existing default value by using
the ALTER COLUMN ... SET DEFAULT. You can use the CHANGE clause to change the default value of multiple
columns with a single statement. For details, see the CHANGE Clause.

Syntax
ALTER [ TABLE |

CLASS ] table name ALTER [COLUMN] column name SET DEFAULT value

e table_name : Specifies the name of a table that has a column whose default value is to be modified.
e column_name : Specifies the name of a column whose default value is to be modified.
e  value : Specifies a new default value.

Example

;schema a_tbl

=== <Help: Schema of a Class> ===

<Class Name>
a tbl
<Attributes>
name
phone
age
id

<Constraints>

CHARACTER VARYING (1073741823)

CHARACTER VARYING (13) DEFAULT '000-0000-0000"'
INTEGER

INTEGER AUTO INCREMENT NOT NULL

UNIQUE u_a tbl id ON a_tbl (id)

Current transaction has been committed.

ALTER TABLE a tbl ALTER COLUMN name SET DEFAULT '';

’

ALTER TABLE a tbl ALTER COLUMN phone SET DEFAULT '111-1111'";

;schema a tbl

=== <Help: Schema of a Class> ===

<Class Name>
a_tbl
<Attributes>
name
phone
age
id

<Constraints>

CHARACTER VARYING(1073741823) DEFAULT ''
CHARACTER VARYING(13) DEFAULT '111-1111"'
INTEGER

INTEGER AUTO INCREMENT NOT NULL

UNIQUE u_a tbl id ON a_tbl (id)

113



CUBRID 2008 R4.1 Manual

AUTO_INCREMENT Clause

Description

The AUTO_INCREMENT clause can change the initial value of the increment value that is currently defined.
However, there should be only one AUTO_INCREMENT column defined.

Syntax
ALTER TABLE table name AUTO_INCREMENT = initial value;

* table name : Table name

e initial value : Initial value to alter

Example

CREATE TABLE t (i int AUTO INCREMENT) ;
ALTER TABLE t AUTO INCREMENT = 5;

-— when 2 AUTO INCREMENT constraints are defined on one table, it returns error.
CREATE TABLE t (i int AUTO INCREMENT, j int AUTO INCREMENT) ;
ALTER TABLE t AUTO INCREMENT = 5;

ERROR: To avoid ambiguity, the AUTO INCREMENT table option requires the table to have
exactly one AUTO INCREMENT column and no seed/increment specification.
Caution

You must be careful not to violate constraints (such as a PRIMARY KEY or UNIQUE) when you alter the initial value
of AUTO_INCREMENT.

CHANGE/MODIFY Clauses

Description

The CHANGE clause changes column names or changes the types and the attributes. If the existing column name and a
new column name are the same, only the type and the attribute will be changed.

The MODIFY clause can modify the types and the attributes of columns but cannot change the names.

If you set the type and the attribute to apply to a new column with the CHANGE clause or the MODIFY clause, the
attribute that is currently defined will not be passed to the attribute of the new column.

When you change data types using the CHANGE clause or the MODIFY clause, the data can be modified. For
example, if you shorten the length of a column, the character string may be truncated.

Note ALTER TABLE <table name> CHANGE <column_name> DEFAULT <default value> syntax supported in
CUBRID 2008 R3.1 or earlier version is no longer supported.

Syntax
ALTER TABLE tbl name table options;

table options :
table option[, table option]

table option :
CHANGE [COLUMN | CLASS ATTRIBUTE ] old col name new col name column definition
[FIRST | AFTER col name]
| MODIFY [COLUMN | CLASS ATTRIBUTE] col name column definition
[FIRST | AFTER col name]

e bl name : Specifies the name of the table including the column to change.

e old col name : Specifies the existing column name.

e new_col name : Specifies the column name to change

*  column_definition : Specifies the type and the attribute of the column to change.
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e col name : Specifies the column name to which the type and the attribute of the column to apply changes.

Example1

Example 2

Example 3

Example 4
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Example 5

-- change the column's data type (no errors)

CREATE TABLE tl (il int);
INSERT INTO tl VALUES (1), (-2147483648), (2147483647);

ALTER TABLE tl CHANGE il sl CHAR(11);
SELECT * FROM t1;

sl

12147483647 '
'-2147483648"'
i\l 1 Al

Example 6

-- change the column's data type (errors), strict mode
-- alter table change type strict=yes

CREATE TABLE tl (il int);
INSERT INTO tl VALUES (1), (-2147483648), (2147483647);

ALTER TABLE tl CHANGE il sl1 CHAR(4):;
In the command from line 1,

ERROR: ALTER TABLE .. CHANGE : changing to new domain : cast failed, current configuration
doesn't allow truncation or overflow.

-- change the column's data type (errors)
-- alter table change type strict=no

CREATE TABLE tl (il INT);
INSERT INTO tl VALUES (1), (-2147483648), (2147483647);

ALTER TABLE tl CHANGE il sl CHAR(4);
SELECT * FROM t1;

sl

-- hard default values have been placed instead of signaling overflow

Syntax Operation According to Column Attributes

» Type Change : If the value of the system parameter alter_table_change_type_strict is set to no, then changing
values to other types is allowed, but if it is set to yes then changing is not allowed. The default value of the
parameter is no. You can change values to all types allowed by the CAST operator. Changing object types is
allowed only by the upper classes (tables) of the objects.

* NOT NULL

e Ifthe NOT NULL constraint is not specified, it will be removed from a new table even though it is present in the
existing table.

» Ifthe NOT NULL constraint is specified in the column to change, the result varies depending on the configuration
of the system parameter, alter_table_change_type_strict.

« Ifalter_table_change_type_strict is set to yes, the column values will be checked. If NULL exists, an error will
occur, and the change will not be executed.

e Ifthe alter_table change type_strict is set to no, every existing NULL value will be changed to a hard default
value of the type to change.

*  DEFAULT : If the DEFAULT attribute is not specified in the column to change, it will be removed from a new
table even though it is present in the existing table.
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*  AUTO_INCREMENT : If the AUTO_INCREMENT attribute is not specified in the column to change, it will be
removed from a new table even though it is present in the existing table.

*  FOREIGN KEY : You cannot change the column with the foreign key constraint that is referred to or refers to.
» Single Column PRIMARY KEY

* Ifthe PRIMARY KEY constraint is specified in the column to change, a PRIMARY KEY is re-created only in
which a PRIMARY KEY constraint exists in the existing column and the type is upgraded.

» Ifthe PRIMARY KEY constraint is specified in the column to change but doesn't exist in the existing column, a
PRIMARY KEY will be created.

* Ifa PRIMARY KEY constraint exists but is not specified in the column to change, the PRIMARY KEY will be
maintained.

¢ Multicolumn PRIMARY KEY : If the PRIMARY KEY constraint is specified and the type is upgraded, a
PRIMARY KEY will be re-created.

¢ Single Column UNIQUE KEY
» Ifthe type is upgraded, a UNIQUE KEY will be re-created.

» Ifa UNIQUE KEY exists in the existing column and it is not specified in the column to change, it will be
maintained.

* Ifa UNIQUE KEY exists in the existing column to change, it will be created.

*  Multicolumn UNIQUE KEY : If the column type is changed, an index will be re-created.

*  Column with a Non-unique Index : If the column type is changed, an index will be re-created.

»  Partition Column: If a table is partitioned by a column, the column cannot be changed. Partitions cannot be added.

*  Column with a Class Hierarchy : You can only change the tables that do not have a lower class. You cannot change
the lower class that inherits from an upper class. You cannot change the inherited attributes.

*  Trigger and View : You must redefine triggers and views directly because they are not changed according to the
definition of the column to change.

*  Column Sequence : You can change the sequence of columns.
* Name Change : You can change names as long as they do not conflict.

Syntax Operation According to the System Parameter, alter_table_change_type_strict

The alter_table_change_type_strict parameter determines whether the value conversion is allowed according to the
type change. If the value is no, it can be changed when you change a column type or add a NOT NULL constraint. The
default value is no.

When the value of the parameter, alter_table_change_type_strict is no, it will operate depending on the conditions as
follows:

¢ Overflow Occurred while Converting Numbers or Character Strings to Numbers: The minimum value or the
maximum value is specified according to the result type conditions, and the warning message will be recorded in
the log for the record where overflow has occurred.

« If input values are numbers, their signs will be written to the log.
« Ifinput values are character strings, the signs of the values converted to DOUBLE types will be written in the log.

¢ Character Strings to Convert to Shorter Ones: The record will be updated to the hard default value of the type that is
defined and the warning message will be recorded in a log.

* Conversion Failure Due to Other Reasons : The record will be updated to the hard default value of the type that is
defined and the warning message will be recorded in a log.

If the value of the alter_table_change_type_strict parameter is yes, an error message will be displayed and the changes

will be rolled back.

The ALTER CHANGE statement checks the possibility of type conversion before updating a record but the type
conversion of specific values may fail. For example, if the value format is not correct when you convert VARCHAR to
DATE, the conversion may fail. In this case, the hard default value of the DATE type will be assigned.

The hard default value is a value that will be used when you add columns with the ALTER TABLE 4€]

ADD COLUMN statement, add or change by converting types with the ALTER TABLE 4€, CHANGE/MODIFY
statement. The operation will vary depending on the system parameter, add_column_update_hard_default in the
ADD COLUMN statement.
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Hard Default Value by Type

Type Existence of Hard Default Value Hard Default Value

INTEGER  Yes 0

FLOAT Yes 0

DOUBLE Yes 0

SMALLINT Yes 0

DATE Yes date'01/01/0001"

TIME Yes time'00:00'

DATETIME Yes datetime'01/01/0001 00:00'

TIMESTAMP Yes timestamp'00:00:01 AM
01/01/1970" (GMT)

MONETARY Yes 0

NUMERIC  Yes 0

CHAR Yes "

VARCHAR  Yes "

NCHAR Yes N"

VARNCHAR Yes N

SET Yes {}

MULTISET Yes {}

SEQUENCE Yes {}

BIGINT Yes 0

BIT Yes

VARBIT No

OBJECT No

BLOB No

CLOB No

ELO No

RENAME COLUMN Clause

Description

You can change the name of the column by using the RENAME COLUMN clause.

Syntax

ALTER [ TABLE | CLASS | VCLASS | VIEW ] table name
RENAME [ COLUMN | ATTRIBUTE ] old column name { AS | TO } new column name

e table _name : Specifies the name of a table that has a column to be renamed.
e old column_name : Specifies the name of a column.

e new_column_name : Specifies a new column name after the AS keyword.

Example

ALTER TABLE a_tbl RENAME COLUMN name AS namel;
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DROP COLUMN Clause

Description

You can delete a column in a table by using the DROP COLUMN clause. You can specify multiple columns to delete
simultaneously by separating them with commas (,).

Syntax

ALTER [ TABLE | CLASS | VCLASS | VIEW ] table name
DROP [ COLUMN | ATTRIBUTE ] column name,

e table_name : Specifies the name of a table that has a column to be deleted.

e column_ name : Specifies the name of a column to be deleted. Multiple columns can be specified by separating
them with commas ().

Example
ALTER TABLE a_ tbl DROP COLUMN agel,age2,age3;

DROP CONSTRAINT Clause

Description

You can drop the constraints pre-defined for the table, such as UNIQUE, PRIMARY KEY and FOREIGN KEY by
using the DROP CONSTRAINT clause. In this case, you must specify a constraint name. You can check these names
by using the CSQL command (;schema table_name).

Syntax

ALTER [ TABLE | CLASS ] table name
DROP CONSTRAINT constraint name

* table_name : Specifies the name of a table that has a constraint to be dropped.

e constraint_name : Specifies the name of a constraint to be dropped.

Example

ALTER TABLE a tbl DROP CONSTRAINT pk a tbl id;
ALTER TABLE a_tbl DROP CONSTRAINT fk a tbl id;
ALTER TABLE a_tbl DROP CONSTRAINT u_a tbl id;

DROP INDEX Clause

Description

You can delete an index defined for a column by using the DROP INDEX clause.

Syntax
ALTER [ TABLE | CLASS ] table name DROP INDEX index name

* table _name : Specifies the name of a table that has an index attribute to be deleted.
* index_name : Specifies the name of an index to be deleted.

Example

ALTER TABLE a tbl DROP INDEX i a tbl age;
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DROP PRIMARY KEY Clause

Description

You can delete a primary key constraint defined for a table by using the DROP PRIMARY KEY clause. You do have
to specify the name of the primary key constraint because only one primary key can be defined by table.

Syntax
ALTER [ TABLE | CLASS | table name DROP PRIMARY KEY

* table_name : Specifies the name of a table that has a primary key constraint to be deleted.

Example

ALTER TABLE a tbl DROP PRIMARY KEY;

DROP FOREIGN KEY Clause

Description

You can drop a foreign key constraint defined for a table using the DROP FOREIGN KEY clause.

Syntax
ALTER [ TABLE | CLASS ] table name DROP FOREIGN KEY constraint name

e table_name : Specifies the name of a table whose constraint is to be deleted.

e constraint_name : Specifies the name of foreign key constraint to be deleted.

Example

ALTER TABLE a tbl DROP FOREIGN KEY fk a tbl id;

DROP TABLE
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Description

You can drop an existing table by the DROP statement. Multiple tables can be dropped by a single DROP statement.
All rows of table are also dropped. If you use it together with the IF EXISTS statement, you can prevent errors from
occurring and specify multiple tables in one statement.

Syntax
DROP [ TABLE | CLASS ] [ IF EXISTS ] <table specification comma list>

<table specification comma list> ::=
<single table spec> | ( <table specification comma 1list> )

<single table spec> ::=
| [ ONLY ] table name
| ALL table name [ ( EXCEPT table name, ... ) ]

* table_name : Specifies the name of the table to be dropped. You can delete multiple tables simultaneously by
separating them with commas.

» Ifasuper class name is specified after the ONLY keyword, only the super class, not the subclasses inheriting from
it, is deleted. If a super class name is specified after the ALL keyword, the super classes as well as the subclasses
inheriting from it are all deleted. You can specify the list of subclasses not to be deleted after the EXCEPT
keyword.

» If subclasses that inherit from the super class specified after the ALL keyword are specified after the EXCEPT
keyword, they are not deleted.

Example

DROP TABLE history ;
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CREATE TABLE t (i INT);

—-— DROP TABLE IF EXISTS

DROP TABLE IF EXISTS history, t;

2 command(s) successfully processed.

SELECT * FROM t; In line 1, column 10, ERROR: Unknown class "t".

RENAME TABLE

Description

You can change the name of a table by using the RENAME TABLE statement and specify a list of the table name to
change the names of multiple tables.

Syntax

RENAME [ TABLE | CLASS | VIEW | VCLASS ] old table name { AS | TO } new table name [,
old table name { AS | TO } new table name, ... ]

e old table _name : Specifies the old table name to be renamed.

* new_table name : Specifies a new table name.

Example

RENAME TABLE a tbl AS aa tbl;

RENAME TABLE a tbl TO aa tbl, b tbl TO bb tbl;

Caution

The table name can be changed only by the table owner, DBA and DBA members. The other users must be granted to
change the name by the owner or DBA (see Granting Authorization For details on authorization).
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Index Definition

CREATE INDEX

Description

Use the CREATE INDEX statement to create an index in the specified table.

Syntax
CREATE [ REVERSE ] [ UNIQUE ] INDEX [ index name ]
ON table name ( column name[ (prefix length)] [ASC | DESC] [ {, column name[ (prefix length)]

[ASC | DESC]} ...1 ) [ ; 1]

*«  REVERSE : Creates an index in the reverse order. A reverse index helps to increase sorting speed in descending
order.

¢ UNIQUE : Creates an index with unique values.

* index_name : Specifies the name of the index to be created. The index name must be unique in the table. If omitted,
a name is automatically assigned.

e prefix_length : When you specify an index for character- or bit string-type column, you can create an index by
specifying the beginning part of the column name as a prefix. You can specify the length of the prefix in bytes in
parentheses next to the column name. You cannot specify prefix_length in a multiple column index or a UNIQUE
index. It is impossible to create an index by specifying prefix_length as a host variable. If you want to guarantee the
query result order in the index in which prefix_length is specified, you must specify the ORDER BY clause.

e table_name : Specifies the name of the table where the index is to be created.

e column_name : Specifies the name of the column where the index is to be applied. To create a composite index,
specify two or more column names.

* ASC|DESC : Specifies the sorting order of columns. In case of a REVERSE index, ASC is ignored and DESC is
applied.

Example 1

The following example shows how to create a reverse index.

CREATE REVERSE INDEX gold index ON participant (gold);

Example 2
The following example shows how to create a multiple column index.

CREATE INDEX name nation_idx ON athlete (name, nation_code);

Example 3

The following example shows how to create a single column index. In this example, 1-byte long prefix is specified for
the nation_code column when creating an index.

CREATE INDEX ON game (nation code(1));
CREATE INDEX game date idx ON game (game date);

ALTER INDEX
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Description

Use the ALTER INDEX statement to rebuild an index. (That is, drop and rebuild an index.) There are the following
two ways to specify an index to be rebuilt:

¢ Specifying it as the name of the index
*  Specifying it as the name of the table or the column where the index is specified



CUBRID SQL Guide

Syntax

ALTER [ REVERSE ] [ UNIQUE ] INDEX index name

[ON { ONLY } table name ( column name [ {, column name } ...) ] REBUILD [ ; ]
ALTER [ REVERSE ] [ UNIQUE ] INDEX

ON { ONLY } table name ( column name [ {, column name } ...) REBUILD [ ; ]

*«  REVERSE : Creates an index in the reverse order. A reverse index helps to increase sorting speed in descending
order.

¢ UNIQUE : Creates an index with unique values.
* index_name : Specifies the name of the index to be altered. The index name must be unique in the table.
e table_name : Specifies the name of the table where the index is to be created.

e column_name : Specifies the name of the column where the index is to be applied. To create a multiple column
index, specify two or more column names.

Example

The following are examples of many ways of re-creating indexes:

ALTER INDEX i game medal ON game (medal) REBUILD;
ALTER INDEX game date idx REBUILD;

DROP INDEX

Description

Use the DROP INDEX statement to drop an index. There are the following two ways to specify the index to be dropped:

*  To specify the name of the index
*  To specify the name of the table or the column where the index is specified

Syntax
DROP [ REVERSE ] [ UNIQUE ] INDEX index name
[ON table name ( column name [ {, column name } ...) ] [ ]
DROP [ REVERSE ] [ UNIQUE | INDEX
ON table name ( column name [ {, column name } ...) [ ]

* REVERSE : Specifies that the index to be dropped is a reverse index.

* UNIQUE : Specifies that the index to be dropped is a unique index.

e index_name : Specifies the name of the index to be dropped.

e table_name : Specifies the name of the table whose index is to be dropped.

e column_name : Specifies the name of the column whose index is to be dropped.

Example
The following are examples of many ways of dropping indexes:

DROP INDEX ON game (medal) ;
DROP INDEX game_date idx;
DROP REVERSE INDEX gold index ON participant (gold);

DROP INDEX name nation_idx ON athlete (name, nation_code);
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VIEW Definition

CREATE VIEW

Overview

124

Description

A view is a virtual table that does not exist physically. You can create a view by using an existing table or a query.
VIEW and VCLASS are used interchangeably.

Use CREATE VIEW statement to create a view.

Syntax

CREATE [OR REPLACE] {VIEW | VCLASS} <view name>
[ <subclass definition> ]
[ ( <view column def comma list> ) ]
[ CLASS ATTRIBUTE
( <column definition comma list> ) ]
[ METHOD <method definition comma list> ]
[ FILE <method file comma 1ist> ]
[ INHERIT <resolution comma 1list> ]
[ AS <select statement> ]
[ WITH CHECK OPTION ]

<view column definition> ::= <column definition> | <column name>

<column definition>
column name column type [ <default or shared> ] [ <column constraint 1ist>]

<default or shared>
{SHARED [ <value specification> ] | DEFAULT <value specification> } |
AUTO_INCREMENT [ (seed, increment) ]

<column constraint>
NOT NULL | UNIQUE | PRIMARY KEY | FOREIGN KEY REFERENCES. ..

<subclass definition>
{ UNDER | AS SUBCLASS OF } table name comma list

<method definition>

[ CLASS ] method name

[ ( [ argument type comma list ] ) ]
[ result type ]

[ FUNCTION function name ]

<resolution>
[ CLASS ] { column name | method name } OF superclass name
[ AS alias ]

*  OR REPLACE : If the keyword OR REPLACE is specified after CREATE, the existing view is replaced by a
new one without displaying any error message, even when the view name overlaps with the existing view name.

* view_name : Specify the name of a view to be created. It must be unique in a database.

e view_column_definition

e column_name : Defines the column of a view.

e column_type : Specifies the data type of a column.
AS select_statement : A valid SELECT statement must be specified. A view is created based on this.
WITH CHECK OPTION : If this option is specified, the update or insert operation is possible only when the condition

specified in the WHERE clause of the select statement is satisfied. Therefore, this option is used to disallow the update
of a virtual table that violates the condition.
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Example

CREATE TABLE a tbl(

id INT NOT NULL,

phone VARCHAR(10)) ;

INSERT INTO a tbl VALUES(1,'111-1111"), (2,'222-2222'), (3, '333-3333'), (4, NULL), (5,
NULL) ;

--creating a new view based on AS select statement from a tbl
CREATE VIEW b _view AS SELECT * FROM a tbl WHERE phone IS NOT NULL WITH CHECK OPTION;
SELECT * FROM b view;

id phone

1 '111-1111"
2 '222-2222'
3 '333-3333"

-—-WITH CHECK OPTION doesn’t allow to update column value which violates WHERE clause
UPDATE b view SET phone=NULL;

In line 1, column 72,

ERROR: Check option exception on view b view.

--creating view which name is as same as existing view name

CREATE OR REPLACE VIEW b view AS SELECT * FROM a tbl ORDER BY id DESC;

--the existing view has been replaced as a new view by OR REPLACE keyword
SELECT * FROM b view;

id phone

NULL

NULL
'333-3333"
'1222-2222"
'111-1111"

=N WS o

Condition for Creating Updatable VIEW

Description

To update data in a virtual table, it must be updatable because an option is needed to define data.

A virtual table is updatable if it satisfies the following conditions:

*  The FROM clause must include only one table or updatable view. However, two tables included in parentheses as
in FROM (class_x, class_y) can be updated because they represent one table.

e The DISTINCT or UNIQUE statement should not be included.

* The GROUP BY... HAVING statement should not be included.

* Aggregate functions such as SUM( ) or AVG( ) should not be included.

*  The entire query must consist of queries that can be updated by UNION ALL, not by UNION. However, the table
should exist only in one of the queries that constitute UNION ALL.

» Ifarow is inserted into a view created by using the UNION ALL statement, the system determines into which
table the row will be inserted. This cannot be done by the user. To control this, the user must manually insert the
row or create a separate view for insertion.

Even when all rules above are satisfied, each column of the a view may not be updatable. The following columns cannot
be updated:

e Path expressions

¢ Numeric type column that includes an arithmetic operator

Even though the column defined in the view is updatable, a view can be updated only when an appropriate update
authorization is granted on the table included in the FROM clause. Also there must be an access authorization to a
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view. The way to grant an access authorization to a view is the same to grant an access authorization to a table. For
details on granting authorization, see "Granting Authorization.

ALTER VIEW

ADD QUERY Clause

Description

You can add a new query to a query specification by using the ADD QUERY clause of the ALTER VIEW statement.
1 is assigned to the query defined when a virtual table was created, and 2 is assigned to the query added by the ADD
QUERY clause.

Syntax

ALTER [ VIEW | VCLASS ] view name
ADD QUERY select statement
[ INHERIT resolution [ {, resolution } ] 1]

resolution :
{ column name | method name } OF superclass name [ AS alias ]

* view_name : Specifies the name of a view where the query to be added.
* select statement : Specifies the query to be added.

Example

SELECT * FROM b view;

id phone

'111-1111"
'222-2222"
'333-3333"
NULL
NULL

a s W N

ALTER VIEW b view ADD QUERY SELECT * FROM a tbl WHERE id IN (1,2);
SELECT * FROM b view;

id phone

'111-1111"
'222-2222"
'333-3333"
NULL

NULL

'111-1111"
'222-2222"

NE O wN

AS SELECT Clause
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Description

You can change the SELECT query defined in the virtual table by using the AS SELECT clause in the ALTER VIEW
statement. This function is working like the CREATE OR REPLACE statement. You can also change the query by
specifying the query number 1 in the CHANGE QUERY clause of the ALTER VIEW statement.

Syntax
ALTER [ VIEW | VCLASS ] view name AS select statement

e view_name : Specifies the name of a view to be modified.
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e select statement : Specifies the new query statement to replace the SELECT statement defined when a view is
created.

Example

ALTER VIEW b view AS SELECT * FROM a tbl WHERE phone IS NOT NULL;
SELECT * FROM b view;

id phone

1 '1l1-1111"
2 '222-2222"
3 '333-3333"

CHANGE QUERY Clause

Description

You can change the query defined in the query specification by using the CHANGE QUERY clause reserved word of
the ALTER VIEW statement.

Syntax

ALTER [ VIEW | VCLASS ] view name
CHANGE QUERY [ integer ] select statement [ ; ]

e view_name : Specifies the name of a view to be modified.
* integer : Specifies the number value of the query to be modified. The default value is 1.

» select statement : Specifies the new query statement to replace the query whose query number is infeger.

Example

--adding select statement which query number is 2 and 3 for each
ALTER VIEW b view ADD QUERY SELECT * FROM a tbl WHERE id IN (1,2);
ALTER VIEW b view ADD QUERY SELECT * FROM a tbl WHERE id = 3;
SELECT * FROM b view;

id phone

'111-1111"
'1222-2222"
'333-3333"
NULL
NULL
'111-1111"
'1222-2222"
'333-3333"

W N O WwWN

-—altering view changing query number 2
ALTER VIEW b view CHANGE QUERY 2 SELECT * FROM a tbl WHERE phone IS NULL;
SELECT * FROM b _view;

id phone

'111-1111"
'1222-2222"
'333-3333"
NULL
NULL
NULL
NULL
'333-3333"

W u o wN

DROP QUERY Clause

Description

You can drop a query defined in the query specification by using the DROP QUERY of the ALTER VIEW statement.
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Example

ALTER VIEW b view DROP QUERY 2, 3;
SELECT * FROM b view;

id phone

'111-1111"
'222-2222"
'333-3333"
NULL
NULL

a s W N

DROP VIEW

Description

You can drop a view by using the DROP VIEW clause. The way to drop a view is the same as to drop a regular table.

Syntax
DROP [ VIEW | VCLASS ] view name [ { ,view name , ... } ]

* view_name : Specifies the name of a view to be dropped.

Example

DROP VIEW b view;

RENAME VIEW

Description
RENAME [ TABLE |CLASS | VIEW | VCLASS ] old view name AS new view name [ ; ]

e old view_name : Specifies the name of a view to be modified.

* new_view _name : Specifies the new name of a view.

Example
The following example shows how to rename a view name to game 2004.

RENAME VIEW game 2004 AS info 2004;
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SERIAL

CREATE SERIAL

Serial is an object that creates a unique sequence number, and has the following characteristics.

The serial is useful in creating a unique sequence number in multi-user environment.
Generated serial numbers are not related with table so, you can use the same serial in multiple tables.

All users including public can create a serial object. Once it is created, all users can get the number by using
CURRENT_VALUE and NEXT_VALUE.

Only owner of a created serial object and dba can update or delete a serial object. If an owner is public, all users
can update or delete it.

Description

You can create a serial object in the database by using the CREATE SERIAL statement.

Syntax

CREATE SERIAL serial name
[ START WITH initial ]

[
[
[
[

INCREMENT BY intervall]
MINVALUE min | NOMINVALUE ]
MAXVALUE max | NOMAXVALUE ]
CACHE integer | NOCACHE ]

serial_identifier : Specifies the name of the serial to be generated.

START WITH initial : Specifies the initial value of serial with 38 digits or less. The default value of ascending
serial is 1 and that of descending serial is -1.

INCREMENT BY interval : Specifies the increment of the serial. You can specify any integer with 38 digits or
less except zero at interval. The absolute value of the inferval must be smaller than the difference between
MAXVALUE and MINVALUE. If a negative number is specified, the serial is in descending order otherwise, it is
in ascending order. The default value is 1.

MINVALUE : Specifies the minimum value of the serial, with 38 digits or less. MINVALUE must be smaller than
or equal to the initial value and smaller than the maximum value.

NOMINVALUE : 1 is set automatically as a minimum value for the ascending serial -(10)*® for the descending
serial.

MAXVALUE : Specifies the maximum number of the serial with 38 digits or less. MAXVALUE must be smaller
than or equal to the initial value and greater than the minimum value.

NOMAXVALUE : (10)* is set automatically as a maximum value for the ascending serial -1 for the descending
serial.

CYCLE : Specifies that the serial will be generated continuously after reaching the maximum or minimum value.
When a serial in ascending order reaches the maximum value, the minimum value is created as the next

value; when a serial in descending order reaches the minimum value, the maximum value is created as the next
value.

NOCYCLE : Specifies that the serial will not be generated any more after reaching the maximum or minimum
value. The default value is NOCYCLE.

CACHE : Stores as many serials as the number specified by "integer" in the cache to improve the performance of
the serials and fetches a serial value when one is requested. If all cached values are used up, as many serials as
"integer" are fetched again from the disk to the memory. If the database server stops accidently, all cached serial
values are deleted. For this reason, the serial values before and after the restart of the database server may be
discontinuous. Because the transaction rollback dose not affect the cached serial values, the request for the next
serial will return the next value of the value used (or fetched) lastly when the transaction is rolled back. The
"integer" after the CACHE keyword cannot be omitted. If the "integer" is equal to or smaller than 1, the serial
cache is not applied.

NOCACHE : Specifies that the serial cache is not used, and serial values are updated and retrieved from a disk
upon every request.
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Example 1

--creating serial with default values
CREATE SERIAL order no;

--creating serial within a specific range

CREATE SERIAL order no START WITH 10000 INCREMENT BY 2 MAXVALUE 20000;
--creating serial with specifying the number of cached serial values

CREATE SERIAL order no START WITH 10000 INCREMENT BY 2 MAXVALUE 20000 CACHE 3;

--selecting serial information from the db serial class
SELECT * FROM db serial;

name current val increment val max val min val €
yclic started cached num att name
'order no' 10006 2 20000 10000

0 1 3 NULL
Example 2

The following example shows how to create the athlete idx table to store athlete codes and names and then create an
instance by using the order no. NEXT VALUE increases the serial number and returns its value.

CREATE TABLE athlete idx( code INT, name VARCHAR(40) );

CREATE SERIAL order no START WITH 10000 INCREMENT BY 2 MAXVALUE 20000;
INSERT INTO athlete idx VALUES (order no.NEXT VALUE, 'Park');

INSERT INTO athlete idx VALUES (order no.NEXT VALUE, 'Kim');

INSERT INTO athlete idx VALUES (order no.NEXT VALUE, 'Choo');

INSERT INTO athlete idx VALUES (order no.CURRENT VALUE, 'Lee');

SELECT * FROM athlete idx;

code name

10000 'Park'
10002 'Kim'
10004 'Choo'
10004 'Lee'

ALTER SERIAL
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Description

With the ALTER SERIAL statement, you can update the increment of the serial value, set or delete its initial or
minimum/maximum values, and set its cycle attribute.

Syntax

ALTER SERIAL serial identifier
[ INCREMENT BY interval ]
START WITH initial value ]
MINVALUE min | NOMINVALUE ]
MAXVALUE max NOMAXVALUE ]

[
[
[
[ CACHE integer | NOCACHE ]

»  serial_identifier : Specifies the name of the serial to be created.

* INCREMENT BY interval : Specifies the increment of the serial. For the interval, you can specify any integer
with 38 digits or less except zero. The absolute value of the inferval must be smaller than the difference between
MAXVALUE and MINVALUE. If a negative number is specified, the serial is in descending order; otherwise, it
is in ascending order. The default value is 1.

*  START WITH initial_value : Changes the initial value of Serial.
*  MINVALUE : Specifies the minimum value of the serial with 38 digits or less. MINVALUE must be smaller than

or equal to the initial value and smaller than the maximum value. NOMINVALUE : 1 is set automatically as a
minimum value for the ascending serial; -(10)*® for the descending serial.

¢ MAXVALUE : Specifies the maximum number of the serial with 38 digits or less. MAXVALUE must be smaller
than or equal to the initial value and greater than the minimum value.
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+ NOMAXVALUE : (10)" is set automatically as a maximum value for the ascending serial; -1 for the descending
serial.

* CYCLE : Specifies that the serial will be generated continuously after reaching the maximum or minimum value.
If the ascending serial reaches the maximum value, the minimum value is generated as the next value. If the
descending serial reaches the minimum value, the maximum value is generated as the next value.

* NOCYCLE : Specifies that the serial will not be generated any more after reaching the maximum or minimum
value. The default is NOCYCLE.

¢ CACHE : Stores as many serials as the number specified by integer in the cache to improve the performance of the
serials and fetches a serial value when one is requested. The "integer" after the CACHE keyword cannot be omitted.
If a number equal to or smaller than 1 is specified, the serial cache is not applied.

*  NOCACHE : It does not use the serial cache feature. The serial value is updated every time and a new serial value
is fetched from the disk upon each request.

Caution In CUBRID 2008 R1.x version, the serial value can be modified by updating the db_serial talbe, a system
catalog. However, in CUBRID 2008 R2.0 version or above, the modification of the db_serial table is not allowed but
use of the ALTER SERIAL statement is allowed. Therefore,if an ALTER SERIAL statement is included in the data
exported (unloaddb) from CUBRID 2008 R2.0 or above, it is not allowed to import (loaddb) the data in CUBRID 2008
R1.x or below.

Example

--altering serial by changing start and incremental values
ALTER SERIAL order no START WITH 100 INCREMENT BY 2;

--altering serial to operate in cache mode
ALTER SERIAL order no CACHE 5;

--altering serial to operate in common mode
ALTER SERIAL order no NOCACHE;

DROP SERIAL

Description
With the DROP SERIAL statement, you can drop a serial object from the database.

Syntax
DROP SERIAL serial identifier

e serial_identifier : Specifies the name of the serial to be dropped.

Example
The following example shows how to drop the order no serial.

DROP SERIAL order no;

Use SERIAL

Description

You can access and update a serial by serial name and a reserved word pair.

Syntax

serial identifier.CURRENT VALUE
serial identifier.NEXT VALUE

»  serial_identifier CURRENT_VALUE : Returns the current serial value.
» serial_identifier NEXT_VALUE : Increments the serial value and returns the result.
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Example

The following example shows how to create a table athlete idx where athlete numbers and names are stored and how to
create the instances by using a serial order_no.

CREATE TABLE athlete idx( code INT, name VARCHAR(40) );

INSERT INTO athlete idx VALUES (order no.NEXT VALUE, 'Park');

INSERT INTO athlete idx VALUES (order no.NEXT VALUE, 'Kim');

INSERT INTO athlete idx VALUES (order no.NEXT VALUE, 'Choo');

INSERT INTO athlete idx VALUES (order no.NEXT VALUE, 'Lee');SELECT * FROM athlete idx;

code name

10000 'Park'

10002 'Kim'

10004 'Choo'

10006 'Lee'
Caution

When you use a serial for the first time after creating it, NEXT_VALUE returns the initial value. Subsequently, the sum
of the current value and the increment are returned.

Serial Function
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Description
The Serial function consists of the SERIAL_CURRENT_VALUE and SERIAL_NEXT_VALUE functions.

The SERTAL_CURRENT_VALUE function returns the current serial value, which is the same value as
serial_name.current_value.

This function returns as much added value as interval specified. The serial interval is determined by the value of
a CREATE SERIAL ... INCREMENT BY statement. SERIAL_NEXT_VALUE(serial _name, 1) returns the same
value as serial_name.next_value.

To get a large amount of serials at once, specify the desired number as an argument to call the
SERIAL_NEXT VALUE function only once; which has an advantage over calling repeatedly serial name.next_value
in terms of performance.

Assume that an application process is trying to get the number of n serials at once. To perform it, call
SERIAL_NEXT_VALUE(serial_name, N) one time to store a return value and calculate a serial value between (a
serial start value) and (the return value). (Serial value at the point of function call) is equal to the value of (return value)
- (desired number of serials) * (serial interval).

For example, if you create a serial starting 101 and increasing by 1 and call SERIAL_NEXT VALUE(serial_name,
10), it returns 110. The start value at the point is 110-(10-1)*1 = 101. Therefore, 10 serial values such as 101, 102,
103, ... 110 can be used by an application process. If SERIAL_NEXT_VALUE(serial_name, 10) is called in
succession, 120 is returned; the start value at this point is 120-(10-1)*1 =111.

Syntax

SERIAL_CURRENT_VALUE(serial_name)
SERIAL NEXT VALUE (serial name, number)

e serial name : Serial name

¢ number : The number of serials to be obtained

Example

CREATE SERIAL order no START WITH 10000 INCREMENT BY 2 MAXVALUE 20000;
SELECT SERIAL CURRENT VALUE (order no);
10000

-- At first, the first serial value starts with the initial serial value, 10000. So the
10'th serial value will be 100009.
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SELECT SERIAL NEXT VALUE (order no, 10);
10009

SELECT SERIAL NEXT VALUE (order no, 10);
10019

Caution

If you create a serial and calls the SERIAL_NEXT_VALUE function for the first time, a value of (serial interval) *
(desired number of serials - 1) added to the current value is returned. If you call the SERTAL. NEXT_VALUE function
in succession, a value of (serial interval) * (desired number of serials) added to the current is returned (see the example

above).
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Operators and Functions

Logical Operators

Description

For logical operators, boolean expressions or expressions that evaluates to an integer value are specified as operands;
TRUE, FALSE or NULL is returned as the result. If the INTEGER value is used, 0 is evaluated to FALSE and the
other values are evaluated to TRUE. If a boolean value is used, 1 is evaluated to TRUE and 0 is evaluated to FALSE.

The following table shows the logic operators supported by CUBRID.
Logical Operators Supported by CUBRID

Logical Operator Description Condition
AND, && If all operands are TRUE, it returns TRUE. a AND b
OR, || If none of operands is NULL and one or more operand is TRUE, it aORbD

returns TRUE. If pipes_as_concat is no that is a parameter related to
SQL statements, a double pipe symbol can be used as OR operator.

XOR If none of operand is NULL and each of operand has a different value, it a XOR b
returns TRUE.

NOT,! A unary operator. If a operand is FALSE, it returns TRUE. If it NOT a
is TRUE, returns FALSE.

True Table of Logical Operators

a b aAND b aORb NOT a aXORDb
TRUE TRUE TRUE TRUE FALSE FALSE
TRUE FALSE FALSE TRUE FALSE TRUE
TRUE NULL NULL TRUE FALSE NULL
FALSE FALSE FALSE FALSE TRUE FALSE
FALSE NULL FALSE NULL TRUE NULL
Remark

You should put the logical expressions in brackets in the SELECT list.

SELECT 1 = 1 FROM db root;
ERROR: syntax error, unexpected '='

SELECT (1 = 1) FROM db_root;
( )

Comparison Operators

Description

The comparison operators compare the operand on the left and on the right, and they return 1 or 0. The operands of
comparison operations must have the same data type. Therefore, implicit type casting by the system or implicit type
casting by the user is required.

The following table shows the comparison operators supported by CUBRID and their return values.

Comparison Operators Supported by CUBRID
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Comparison Operator Description Predicate Return Value

= A general equal sign. It compares whether the 1=>2 0
values of the left and right operands are the same. 1=NULL NULL
Returns NULL if one or more operand is NULL.

<=> A NULL-safe equal sign. It compares whether the 1<=>2 0
values of the left and right operands are the same ~ 1<=> 0
including NULL. Returns 1 if both operands are ~ NULL
NULL.

<, = The value of left operand is not equal to that of 1<>2 1
right operand. If any operand value is NULL,
NULL is returned.

> The value of left operand is greater than that of 1>2 0
right operand. If any operand value is NULL,
NULL is returned.

< The value of left operand is less than that of right  1<2 1
operand. If any operand value is NULL, NULL is
returned.

>= The value of left operand is greater than or equal to 1>=2 0
that of right operand. If any operand value is
NULL, NULL is returned.

<= The value of left operand is less than or equal to 1<=2 1
that of right operand. If any operand value is
NULL, NULL is returned.

IS boolean_value Compares whether the value of the left operand is 1 IS FALSE 0

IS NOT boolean_value

the same as boolean value of the right. The boolean
value may be TRUE, FALSE (or NULL).

Compares whether the value of the left operand is

1 ISNOT

the same as boolean value of the right. The boolean FALSE

value may be TRUE, FALSE (or NULL).

1

Syntax 1

expression comparison operator

expression :
bit string

character string

date-time value

collection value

.
.
* numeric value
.
.
.

NULL

comparison operator :

| <=>
| <>
| =
| >
| <
| >=
| <=

Syntax 2

expression IS [NOT] boolean value

expression :
e bit string

character string

.
* numeric value
* date-time value

expression
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collection value

* NULL

boolean value
< UNKNOWN | NULL>

TRUE
FALSE

expression : Declares an expression to be compared.

bit string : A Boolean operation can be performed on bit strings, and all comparison operators can be used for
comparison between bit strings. If you compare two expressions with different lengths, Os are padded at the end of
the shorter one.

character string : When compared by a comparison operator, two character strings must have the same character
sets. The comparison is determined by the collation sequence of the character code set. If you compare two
character strings with different lengths, blanks are padded at the end of the shorter one before comparison so that
they have the same length.

numeric value : The Boolean operator can be performed for all numeric values and any types of comparison
operator can be used. When two different numeric types are compared, the system implicitly performs type casting.
For example, when an INTEGER value is compared with a DECIMAL value, the system first casts INTEGER to
DECIMAL before it performs comparison. When you compare a FLOAT value, you must specify the range
instead of an exact value because the processing of FLOAT is dependent on the system.

date-time value : If two date-time values with the same type are compared, the order is determined in time order.
That is, when comparing two date-time values, the earlier date is considered to be smaller than the later date. You
cannot compare date-time values with different type by using a comparison operator; therefore, you must explicitly
convert it. However, comparison operation can be performed between DATE, TIMESTAMP, and DATETIME
because they are implicitly converted.

collection value : When comparing two sequences each element of the two sequences is compared in the order that
is specified at the time of sequence creation. Comparison between sets or multisets is overloaded by an appropriate
operator. You can perform comparison operations on sets, multisets, lists or sequence sets by using a containment
operator explained later in this chapter. For details, see Containment Operators.

NULL : The NULL value is not included in the value range of any data type. Therefore, comparison between
NULL values is only allowed to determine if the given value is NULL or not. An implicit type cast does not take
place when a NULL value is assigned to a different data type. For example, when an attribute of INTEGER type
has a NULL and is compared with a floating point type, the NULL value is not coerced to FLOAT before
comparison is made. A comparison operation on the NULL value does not return a result.

Example

EVALUATE (1 <> 0); -- 1 is displayed because it is TRUE.

EVALUATE (1 != 0); -- 1 is displayed because it is TRUE.

EVALUATE (0.01 = '0.01'"); -- An error occurs because a numeric data type is compared with
a character string type.

EVALUATE (1 = NULL); -- NULL is displayed.

EVALUATE (1 <=> NULL); -- 0 is displayed because it is FALSE.

EVALUATE (1.000 = 1); -- 1 is displayed because it is TRUE.

EVALUATE ('cubrid' = 'CUBRID'); -- 0 is displayed because it is case sensitive.

EVALUATE ('cubrid' = 'cubrid'); -- 1 is displayed because it is TRUE.

EVALUATE (SYSTIMESTAMP = CAST (SYSDATETIME AS TIMESTAMP)); -- 1 is displayed after casting
the type explicitly and then performing comparison operator.

EVALUATE (SYSTIMESTAMP = SYSDATETIME)); O is displayed after casting the type implicitly
and then performing comparison operator.

EVALUATE (SYSTIMESTAMP <> NULL); -- NULL is returned without performing comparison
operator.

EVALUATE (SYSTIMESTAMP IS NOT NULL); -- 1 is returned because it is not NULL.

Arithmetic Operators

Arithmetic Operators
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Description

For arithmetic operators, there are binary operators for addition, subtraction, multiplication, or division, and unary

operators to represent whether the number is positive or negative. The unary operators to represent the numbers'

positive/negative status have higher priority over the binary operators.
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Arithmetic Operator Description Operator Return Value
+ Addition 1+2 3
- Subtraction 1-2 -1
® Multiplication 1*2 2
/ Division. Returns quotient. 1/2.0 0.500000000
DIV Division. Returns quotient. 1 DIV2 0
%, MOD Division. Returns quotient. 1%2 1
An operator must be an integer type, and it 1 MOD 2
always returns integer. If an operand is real
number, the MOD function can be used.
Syntax
expression mathematical operator expression
expression :
e bit string
* character string
* numeric value
* date-time value
* collection value
* NULL
mathematical operator :
* set arithmetic operator
* arithmetic operator
arithmetic operator :
.+
o *
e /, DIV
e %, MOD
set arithmetic operator :
* UNION (Union)
* DIFFERENCE (Difference)
¢ INTERSECT | INTERSECTION (Intersection)

e expression : Declares the mathematical operation to be calculated.

*  mathematical_operator : A operator that performs an operation the arithmetic and the set operators are applicable.

* set_arithmetic_operator : A set arithmetic operator that performs operations such as union, difference and
intersection on collection type operands.

e arithmetic_operator : An operator to perform the four fundamental arithmetic operations.

Arithmetic Operations and Type Casting of Numeric Data Types

Description

All numeric data types can be used for arithmetic operations. The result type of the operation differs depending on the
data types of the operands and the type of the operation. The following table shows the result data types of
addition/subtraction/multiplication for each operand type.

Result Data Type by Operand Type

INT NUMERIC FLOAT DOUBLE MONETARY
INT INT NUMERIC FLOAT DOUBLE MONETARY
(BIGINT)
NUMERIC NUMERIC NUMERIC DOUBLE DOUBLE MONETARY
(p and s are

also converted)
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FLOAT FLOAT DOUBLE FLOAT DOUBLE MONETARY

DOUBLE DOUBLE DOUBLE DOUBLE DOUBLE MONETARY
MONETARY  MONETARY MONETARY MONETARY MONETARY MONETARY

Note that the result type of the operation does not change if all operands are of the same data type but type casting
occurs exceptionally in division operations. An error occurs when a denominator, i.e. a divisor, is 0.

If one of the operands is a MONETARY type, all operation results are cast to MONETARY type because a
MONETARY type uses the same operation methods as the DOUBLE type.

The following table shows the total number of digits (p) and the number of digits after the decimal point (s) of the
operation results when all operands are of the NUMERIC type.

Result of NUMERIC Type Operation

Operation Maximum Precision Maximum Scale

N(pl, s1) + N(p2, s2) max(pl-s1, p2-s2)+max(sl, s2) +1 max(sl, s2)

N(pl, s1) - N(p2, s2) max(pl-sl, p2-s2)+max(sl, s2) max(sl, s2)

N(p1, s1) * N(p2, s2) pl+p2+1 sl+s2

N(p1, s1) / N(p2, s2) Let Pt = pl+max(sl, s2) + s2 - s1 when s2 > 0 and Pt =p1 in other

cases; St =s1 when sl > s2 and s2 in other cases; the number of
decimal places is min(9-St, 38-Pt) + St when St <9 and St in other
cases.

Example

--int * int
SELECT 123*123;
123*123

-- int * int returns overflow error
SELECT (1234567890123%1234567890123) ;

ERROR: Data overflow on data type bigint.
-- int * numeric returns numeric type

SELECT (1234567890123*CAST (1234567890123 AS NUMERIC (15,2)));
(1234567890123* cast (1234567890123 as numeric(15,2)))

1524157875322755800955129.00

-- int * float returns float type
SELECT (1234567890123*CAST (1234567890123 AS FLOAT)) ;
(1234567890123* cast (1234567890123 as float))

1.524158e+024

-- int * double returns double type
SELECT (1234567890123*CAST (1234567890123 AS DOUBLE)) ;
(1234567890123* cast (1234567890123 as double))

1.524157875322756e+024

-- numeric * numeric returns numeric type
SELECT (CAST (1234567890123 AS NUMERIC (15,2))*CAST (1234567890123 AS NUMERIC(15,2)));
( cast (1234567890123 as numeric (15,2))* cast (1234567890123 as numeric(15,2)))

1524157875322755800955129.0000

-- numeric * float returns double type
SELECT (CAST (1234567890123 AS NUMERIC (15,2))*CAST (1234567890123 AS FLOAT)) ;
( cast (1234567890123 as numeric(15,2))* cast (1234567890123 as float))

1.524157954716582e+024
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-- numeric * double returns double type
SELECT (CAST (1234567890123 AS NUMERIC (15,2))*CAST (1234567890123 AS DOUBLE)) ;
( cast (1234567890123 as numeric (15,2))* cast (1234567890123 as double))

1.524157875322756e+024

-- float * float returns float type
SELECT (CAST (1234567890123 AS FLOAT) *CAST (1234567890123 AS FLOAT)) ;
( cast (1234567890123 as float)* cast (1234567890123 as float))

1.524158e+024
-- float * double returns float type
SELECT (CAST (1234567890123 AS FLOAT) *CAST (1234567890123 AS DOUBLE)) ;
( cast (1234567890123 as float)* cast (1234567890123 as double))

1.524157954716582e+024

-- double * double returns float type
SELECT (CAST (1234567890123 AS DOUBLE) *CAST (1234567890123 AS DOUBLE)) ;
( cast (1234567890123 as double)* cast (1234567890123 as double))

1.524157875322756e+024

-—- int / int returns int type without type conversion or rounding
SELECT 100100/100000;
100100/100000

-- int / int returns int type without type conversion or rounding
SELECT 100100/200200;
100100/200200

-- int / zero returns error
SELECT 100100/ (100100-100100) ;
ERROR: Attempt to divide by zero.

Arithmetic Operations and Type Casting of DATE/TIME Data Types

Description

If all operands are date/time type, only a subtraction operation is allowed and its return value is BIGINT. Note that the
unit of the operation differs depending on the types of the operands. Both addition and subtraction operations are
allowed in case of date/time and integer types In this case, operation units and return values are date/time data type.

The following table shows operations allowed for each operand type, and their result types.

Allowable Operation and Result Data Type by Operand Type

TIME DATE TIMESTAMP DATETIME INT
(in seconds) (in day) (in seconds) (in milliseconds)
TIME A subtraction X X X An addition and
is allowed. a subtraction are
BIGINT allowed.
TIME
DATE X A subtraction A subtraction is A subtraction is An addition and
is allowed. allowed. allowed. a subtraction are
BIGINT BIGINT BIGINT allowed.
DATE
TIMESTAMP X A subtraction A subtraction is A subtraction is An addition and
is allowed. allowed. allowed. a subtraction are
BIGINT BIGINT BIGINT allowed.
TIMESTAMP
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DATETIME X A subtraction A subtraction is A subtraction is An addition and
is allowed. allowed. allowed. a subtraction are
BIGINT BIGINT BIGINT allowed.
DATETIME
INT An addition  Anaddition  An addition and An addition and  All operations
and and a subtraction are a subtraction are  are allowed.
a subtraction  a subtraction allowed. allowed.
are allowed.  are allowed. @~ TIMESTAMP DATETIME
TIME DATE
Remark

If any of the date/time arguments contains NULL, NULL is returned.

Example

-- initial systimestamp value
SELECT SYSDATETIME;
SYSDATETIME

07:09:52.115 PM 01/14/2010

-- time type + 10 (seconds) returns time type
SELECT (CAST (SYSDATETIME AS TIME) + 10);
( cast( SYS DATETIME as time)+10)

07:10:02 PM

-- date type + 10 (days) returns date type
SELECT (CAST (SYSDATETIME AS DATE) + 10);
( cast( SYS DATETIME as date)+10)

01/24/2010

-- timestamp type + 10 (seconds) returns timestamp type
SELECT (CAST (SYSDATETIME AS TIMESTAMP) + 10);
( cast( SYS DATETIME as timestamp)+10)

07:10:02 PM 01/14/2010

-- systimestamp type + 10(milliseconds) returns systimestamp type
SELECT (SYSDATETIME + 10);
( SYS DATETIME +10)

07:09:52.125 PM 01/14/2010

SELECT DATETIME '09/01/2009 03:30:30.001 pm'- TIMESTAMP '08/31/2009 03:30:30 pm';
datetime '09/01/2009 03:30:30.001 pm'-timestamp '08/31/2009 03:30:30 pm'

86400001

SELECT TIMESTAMP '09/01/2009 03:30:30 pm'- TIMESTAMP '08/31/2009 03:30:30 pm';
timestamp '09/01/2009 03:30:30 pm'-timestamp '08/31/2009 03:30:30 pm'

86400

Set Operators

Set Arithmetic Operators
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Set Arithmetic Operators

To evaluate set operations such as union, difference or intersection for SET, MULTISET or LIST (SEQUENCE)
types, you can use +, - or * operators respectively.

The following table shows a summary of how to use these operators.
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SET MULTISET LIST
(=SEQUENCE)
SET +,-,%:SET +,-,* : MULTISET +, -, * : MULTISET
MULTISET +, -, * : MULTISET +,-,* : MULTISET +, -, * : MULTISET
LIST +: MULTISET +: MULTISET +: LIST
(=SEQUENCE) - : MULTISET - MULTISET - MULTISET
* : MULTISET * : MULTISET * : MULTISET

Syntax

value expression set arithmetic operator value expression

value expression :
* collection value
* NULL

set arithmetic operator :
e 4+ (union)

e - (difference)

e * (intersection)

Example

SELECT ((CAST ({3,3,3,2,2,1} AS SET))+ (CAST

(( cast ({3, 3, 3, 2, 2, 1} as set))+( cast ({4, 3, 3,

{1, 2, 2, 3, 3, 3, 4}

SELECT ((CAST ({3,3,3,2,2,1} AS MULTISET))+ (CAST

(( cast ({3, 3, 3, 2, 2, 1} as multiset))+( cast ({4,

{1, 2, 2, 2, 3, 3, 3, 3, 3, 4}

SELECT ((CAST ({3,3,3,2,2,1} AS LIST))+(CAST

(( cast ({3, 3, 3, 2, 2, 1} as sequence))+( cast ({4,

{1, 2, 2, 2, 3, 3, 3, 3, 3, 4}

SELECT ((CAST ({3,3,3,2,2,1} AS SET))- (CAST

(( cast ({3, 3, 3, 2, 2, 1} as set))-( cast ({4, 3, 3,

{1}

SELECT ((CAST ({3,3,3,2,2,1} AS MULTISET))- (CAST
(( cast ({3, 3, 3, 2, 2, 1} as multiset))-( cast ({4, 3,

{1, 2, 3}

SELECT ((CAST ({3,3,3,2,2,1} AS LIST))-(CAST
(( cast ({3, 3, 3, 2, 2, 1} as sequence))-( cast ({4,

{1, 2, 3}

SELECT ((CAST ({3,3,3,2,2,1} AS SET)) * (CAST

(( cast ({3, 3, 3, 2, 2, 1} as set))*( cast ({4, 3, 3,

{2, 3}

SELECT ((CAST ({3,3,3,2,2,1} AS MULTISET))* (CAST
(( cast ({3, 3, 3, 2, 2, 1} as multiset))*( cast ({4,

{2, 3, 3}

SELECT ((CAST ({3,3,3,2,2,1} AS LIST))* (CAST
(( cast ({3, 3, 3, 2, 2, 1} as sequence))*( cast ({4,

{2, 3, 3}

3,

3,

3,

({4,3,3,2} AS MULTISET))) ;
2} as multiset)))

({4,3,3,2} AS MULTISET)));
3/

2} as multiset)))

({4,3,3,2} AS MULTISET))):;
3/

2} as multiset)))

({4,3,3,2} AS MULTISET))):;
2} as multiset)))

({4,3,3,2} AS MULTISET)))

2} as multiset)))

({4,3,3,2} AS MULTISET))) ;

2} as multiset)))

({4,3,3,2} AS MULTISET)));
2} as multiset)))

({4,3,3,2} AS MULTISET)))

2} as multiset)))

({4,3,3,2} AS MULTISET))):;

2} as multiset)))

141



CUBRID 2008 R4.1 Manual

Assigning Collection Value to Variable

For a collection value to be assigned to a variable, the outer query must return a single row as the result. The following
example shows how to assign a collection value to a variable. The outer query must return only a single row as follows:

SELECT SET (SELECT name
FROM people

WHERE ssn in {'1234',
TO :"names"

FROM TABLE people;

'5678'})

Statement Set Operators

Description

Statement set operators are used to get union, difference or intersection on the result of more than one query statement
specified as an operand. Note that the data types of the data to be retrieved from the target tables of the two query
statements must be identical or implicitly castable.

The following table shows statement set operators supported by CUBRID and their examples.

Statement Set Operators Supported by CUBRID

Statement Set Operator Description

Note

UNION Union Outputs all instance results containing duplicates with
Duplicates are not ~ UNION ALL
allowed.

DIFFERENCE Difference Same as the EXCEPT operator
Duplicates are not ~ Outputs all instance results containing duplicates with
allowed. DIFFERENCE ALL

INTERSECTION Intersection Same as the INTERSECTION operator
Duplicates are not ~ Outputs all instance results containing duplicates with
allowed. INTERSECTION ALL

Syntax

query term statement set operator[qualifier]
[{statement set operator[qualifier]

query term
query term}];

query term :
* query specification
* subquery

qualifier :
e DISTINCT or DISTINCTROW (A returned instance is a distinct value.)
e UNIQUE (A returned instance is a unique value.)

e ALL (All instances are returned. Duplicates are allowed.)

statement set operator :
¢ UNION (union)

e DIFFERENCE (difference)

¢ INTERSECTION | INTERSECT (intersection)

Example

CREATE TABLE nojoin_tbl_l (ID INT, Name VARCHAR(32));

INSERT
INSERT
INSERT
INSERT
INSERT
INSERT
INSERT

INTO nojoin tbl 1 VALUES (1, 'Kim');
INTO nojoin tbl 1 VALUES (2, 'Moy');
INTO nojoin tbl 1 VALUES (3, 'Jonas');
INTO nojoin tbl 1 VALUES (4, 'Smith');
INTO nojoin tbl 1 VALUES (5, 'Kim');
INTO nojoin tbl 1 VALUES (6, 'Smith');
INTO nojoin tbl 1 VALUES (7, 'Brown');
CREATE

TABLE nojoin tbl 2 (id INT, Name VARCHAR(32));

142



CUBRID SQL Guide




CUBRID 2008 R4.1 Manual

Containment Operators

Containment Operators

Description

Containment operators are used to check the containment relationship by performing comparison operation on operands
of the set data type. Set data types or subqueries can be specified as operands. The operation returns TRUE or FALSE if
there is a containment relationship between the two operands of identical/different/subset/proper subset.

The description and return values about the containment operators supported by CUBRID are as follows:

Containment Operators Supported by CUBRID

Containment Operator Description Predicates Return Value

ASETEQB A=B {1,2} SETEQ {1,2,2} 0
Elements in A and B are same each
other.

A SETNEQ B A+B {1,2} SETNEQ {1,2,3} 1
Elements in A and B are not same
each other.

A SUPERSET B ADOB {1,2} SUPERSET 0
B is a proper subset of A. 11,23}

A SUBSET B ACB {1,2} SUBSET {1,2,3} 1
A is a proper subset of B.

ASUPERSETEQB 5, 5 {1,2} SUPERSETEQ 0
B is a subset of A. 11,23}

A SUBSETEQ B ACB {1,2} SUBSETEQ 1

< {1,2,3}

A is a subset of B.

The following table shows than possibility of operation by operand and type conversion if a containment operator is
used.

Possibility of Operation by Operand

SET MULTISET LIST(=SEQUENCE)
SET Operation Operation possible Operation possible
possible
MULTISET Operation Operation possible Operation possible
possible (LIST is converted into
MULTISET)
LIST(=SEQUENCE) Operation Operation possible Some operation possible
possible (LIST is converted into (SETEQ, SETNEQ)
MULTISET) Error occurs for the rest of
operators.

Syntax

collection operand containment operator collection operand

collection operand:
s set

multiset
sequence (or 1ist)
subquery

NULL

containment operator:

144



CUBRID SQL Guide

« SETEQ

+ SETNEQ

+ SUPERSET

+ SUBSET

« SUPERSETEQ
+ SUBSETEQ

e collection_operand : This expression that can be specified as an operand is a single SET-valued attribute, an
arithmetic expression containing a SET operator or a SET value enclosed in braces. If the type is not specified, the
SET value enclosed in braces is treated as a LIST type by default.

Subqueries can be specified as operands. If a column which is not a SET type is queried, a SET data type keyword
is required for the subquery (e.g. SET(subquery)). The column retrieved by a subquery must return a single set so
that it can be compared with the set of the other operands.

If the element type is an object, the OIDs, not its contents, are compared. For example, two objects with different
OIDs are considered to be different even though they have the same attribute values.

* NULL : Any of operands to be compared is NULL, NULL is returned.

Example

--empty set is a subset of any set
EVALUATE ({} SUBSETEQ (CAST ({3,1,2} AS SET)));
Result

--operation between set type and null returns null
EVALUATE ((CAST ({3,1,2} AS SET)) SUBSETEQ NULL) ;
Result

--{1,2,3} seteq {1,2,3} returns true
EVALUATE ((CAST ({3,1,2} AS SET)) SETEQ (CAST ({1,2,3,3} AS SET)));
Result

--{1,2,3} seteq {1,2,3,3} returns false
EVALUATE ((CAST ({3,1,2)} AS SET)) SETEQ (CAST ({1,2,3,3} AS MULTISET)));
Result

--{1,2,3} setneq {1,2,3,3} returns true
EVALUATE ((CAST ({3,1,2} AS SET)) SETNEQ (CAST ({1,2,3,3} AS MULTISET)));
Result

--{1,2,3} subseteq {1,2,3,4} returns true
EVALUATE ((CAST ({3,1,2} AS SET)) SUBSETEQ (CAST ({1,2,4,4,3} AS SET)));
Result

--{1,2,3} subseteq {1,2,3,4,4} returns true
EVALUATE ((CAST ({3,1,2} AS SET)) SUBSETEQ (CAST ({1,2,4,4,3} AS MULTISET)));
Result

--{1,2,3} subseteq {1,2,4,4,3} returns true
EVALUATE ((CAST ({3,1,2} AS SET)) SUBSETEQ (CAST ({1,2,4,4,3} AS LIST)));
Result

--{1,2,3} subseteq {1,2,3,4,4} returns true
EVALUATE ((CAST ({3,1,2)} AS SET)) SUBSETEQ (CAST ({1,2,3,4,4} AS LIST)));
Result
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--{3,1,2} seteq {3,1,2} returns true
EVALUATE ((CAST ({3,1,2} AS LIST)) SETEQ (CAST ({3,1,2} AS LIST))):;
Result

-—-error occurs because LIST subseteq LIST is not supported
EVALUATE ((CAST ({3,1,2} AS LIST)) SUBSETEQ (CAST ({3,1,2} AS LIST))):
Result

SETEQ Operator

Description

The SETEQ operator returns TRUE if the first operand is the same as the second one. It can perform comparison
operator for all collection data type.

Syntax

collection operand SETEQ collection operand

Example

--creating a table with SET type address column and LIST type zip code column

CREATE TABLE contain tbl (id int primary key, name char(10), address SET varchar (20),
zip code LIST int);

INSERT INTO contain tbl VALUES (1, 'Kim', {'country', 'state'},{1l, 2, 3});

INSERT INTO contain tbl VALUES (2, 'Moy', {'country', 'state'},{3, 2, 1});

INSERT INTO contain tbl VALUES (3, 'Jones', {'country',6 'state', 'city'},{1,2,3,4});
INSERT INTO contain tbl VALUES (4, 'Smith', {'country',6 'state', 'city',

'street'}, {1,2,3,4});

INSERT INTO contain tbl VALUES (5, 'Kim', {'country', 'state', 'city', 'street'},{1,2,3,4});
INSERT INTO contain tbl VALUES (6, 'Smith', {'country', 'state', 'city',
'street'},{1,2,3,5});

INSERT INTO contain tbl VALUES (7, 'Brown', {'country',6 'state', 'city', 'street'},{});

--selecting rows when two collection operands are same in the WEHRE clause
SELECT id, name, address, zip code FROM contain tbl WHERE address SETEQ {'country', 'state',
'city'};

id name address zip code

3 'Jones ! {'city', 'country', 'state'} {1, 2, 3, 4}
1 row selected.

--selecting rows when two collection operands are same in the WEHRE clause
SELECT id, name, address, zip code FROM contain tbl WHERE zip code SETEQ {1,2,3};

id name address zip code

1 'Kim ! {'country', 'state'} {1, 2, 3}

1 rows selected.

SETNEQ Operator

Description

The SETNEQ operator returns TRUE(1) if a first operand is different from a second operand. A comparable operation
can be performed for all collection data types.

Syntax

collection operand SETNEQ collection operand
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collection operands are not same in the WEHRE clause

{1, 2, 3, 4}
{1, 2, 3, 4}

SELECT id, name, address, zip code FROM contain tbl WHERE address SETNEQ
{'country', 'state', 'city'}:

id name address zip code

1 'Kim ! {'country', 'state'} {1, 2, 3}

2 'Moy ' {'country', 'state'} {3, 2, 1}

4  'Smith ! {'city', 'country', 'state', 'street'}

5 'Kim ! {'city', 'country', 'state', 'street'}

6 'Smith ! {'city', 'country', 'state', 'street'}

7  'Brown ! {'city', 'country', 'state', 'street'} {}

6 rows selected.

--selecting rows when two

collection_operands are not same in the WEHRE clause

{1, 2, 3, 4}
{1, 2, 3, 4}
{1, 2, 3, 5}

SELECT id, name, address, zip code FROM contain tbl WHERE zip code SETNEQ {1,2,3};
id name address zip code
2 'Moy ! {'country', 'state'} {3, 2, 1}
3  'Jones ! {'city', 'country', 'state'} {1, 2, 3, 4}
4 'Smith ! {'city', 'country', 'state', 'street'}
5 'Kim ! {'city', 'country', 'state', 'street'}
6 'Smith ! {'city', 'country', 'state', 'street'}
7 'Brown ! {'city', 'country', 'state', 'street'} {}
SUPERSET Operator
Description

The SUPERSET operator returns TRUE(1) when a second operand is a proper subset of a first operand; that is, the first
one is larger than the second one. If two operands are identical, FALSE(0) is returned. Note that SUPERSET is not

supported if all operands are LIST type.

Syntax

collection operand SUPERSET collection operand

{1, 2, 3, 4}
{1, 2, 3, 4}
{1, 2, 3, 5}

Example
--selecting rows when the first operand is a superset of the second operand and they are
not same
SELECT id, name, address, zip code FROM contain tbl WHERE address SUPERSET
{'country', 'state', 'city'};

id name address zip code

4 'Smith ! {'city', 'country', 'state', 'street'}

5 'Kim ! {'city', 'country', 'state', 'street'}

6 'Smith ! {'city', 'country', 'state', 'street'}

7 'Brown ! {'city', 'country', 'state', 'street'} {}

--SUPERSET operator cannot be used for comparison between LIST and LIST type values

SELECT id, name, address,

ERROR: ' superset '

operator is not defined on types sequence and sequence.

zip code FROM contain tbl WHERE zip code SUPERSET {1,2,3};

--Comparing operands with a SUPERSET operator after casting LIST type as SET type

SELECT id, name, address, zip code FROM contain tbl WHERE zip code SUPERSET (CAST ({1,2,3}
AS SET)) ;
id name address zip code
3  'Jones ! {'city', 'country', 'state'} {1, 2, 3, 4}
4 'Smith ! {'city', 'country', 'state', 'street'} {1, 2, 3, 4}
5 'Kim ! {'city', 'country', 'state', 'street'} {1, 2, 3, 4}
6 'Smith ! {'city', 'country', 'state', 'street'} {1, 2, 3, 5}
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SUPERSETEQ Operator

Description

The SUPERSETEQ operator returns TRUE(1) when a second operand is a subset of a first operand; that is, the first
one is identical to or larger than the second one. Note that SUPERSETEQ is not supported if an operand is LIST type.

Syntax

collection operand SUPERSETEQ collection operand

Example

--selecting rows when the first operand is a superset of the second operand
SELECT id, name, address, zip code FROM contain tbl WHERE address SUPERSETEQ
{'country', 'state', 'city'};

id name address zip code

3 'Jones ! {'city', 'country', 'state'} {1, 2, 3, 4}

4 'Smith ! {'city', 'country', 'state', 'street'} {1, 2, 3, 4}
5 'Kim ! {'city', 'country', 'state', 'street'} {1, 2, 3, 4}
6 'Smith ! {'city', 'country', 'state', 'street'} i, 2, 3, 9}
7 'Brown ! {'city', 'country', 'state', 'street'} {}

--SUPERSETEQ operator cannot be used for comparison between LIST and LIST type values
SELECT id, name, address, zip code FROM contain tbl WHERE zip code SUPERSETEQ {1,2,3};

ERROR: ' superseteq ' operator is not defined on types sequence and sequence.
--Comparing operands with a SUPERSETEQ operator after casting LIST type as SET type

SELECT id, name, address, zip code FROM contain tbl WHERE zip code SUPERSETEQ (CAST
({1,2,3} AS SET));

id name address zip code

1 'Kim ! {'country', 'state'} i1, 2, 3}

3  'Jones ! {'city', 'country', 'state'} {1, 2, 3, 4}

4 'Smith ! {'city', 'country', 'state', 'street'} {1, 2, 3, 4}
5 'Kim ! {'city', 'country', 'state', 'street'} {1, 2, 3, 4}
6 'Smith ! {'city', 'country', 'state', 'street'} i, 2, 3, 9}

SUBSET Operator
Description

The SUBSET operator returns TRUE(1) if the second operand contains all elements of the first operand. If the first and
the second collection have the same elements, FALSE(0) is returned. Note that both operands are the LIST type, the
SUBSET operation is not supported.

Syntax

collection operand SUBSET collection operand

Example

--selecting rows when the first operand is a subset of the second operand and they are not
same

SELECT id, name, address, zip code FROM contain tbl WHERE address SUBSET

{'country', 'state', 'city'};

id name address zip code
1 'Kim ! {'country', 'state'} {1, 2, 3}
2 'Moy ! {'country', 'state'} {3, 2, 1}

--SUBSET operator cannot be used for comparison between LIST and LIST type values
SELECT id, name, address, zip code FROM contain tbl WHERE zip code SUBSET {1,2,3};

ERROR: ' subset ' operator is not defined on types sequence and sequence.
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--Comparing operands with a SUBSET operator after casting LIST type as SET type
SELECT id, name, address, zip code FROM contain tbl WHERE zip code SUBSET (CAST ({1,2,3}

AS SET));
id name address zip code
7 'Brown ! {'city', 'country', 'state', 'street'} {}
SUBSETEQ Operator
Description

The SUBSETEQ operator returns TRUE(1) when a first operand is a subset of a second operand; that is, the second
one is identical to or larger than the first one. Note that SUBSETEQ is not supported if an operand is LIST type.

Syntax

collection operand SUBSETEQ collection operand

Example

--selecting rows when the first operand is a subset of the second operand
SELECT id, name, address, zip code FROM contain tbl WHERE address SUBSETEQ
{'country', 'state', 'city'};

id name address zip code
1 'Kim ! {'country', 'state'} {1, 2, 3}
2 'Moy ! {'country', 'state'} {3, 2, 1}
3  'Jones ! {'city', 'country', 'state'} {1, 2, 3, 4}

--SUBSETEQ operator cannot be used for comparison between LIST and LIST type values
SELECT id, name, address, zip code FROM contain tbl WHERE zip code SUBSETEQ {1,2,3};

ERROR: ' subseteqg ' operator is not defined on types sequence and sequence.

--Comparing operands with a SUBSETEQ operator after casting LIST type as SET type
SELECT id, name, address, zip code FROM contain tbl WHERE zip code SUBSETEQ (CAST ({1,2,3}

AS SET)) ;
id name address zip code
1 'Kim ! {'country', 'state'} {1, 2, 3}
7 'Brown ! {'city', 'country', 'state', 'street'} {}

BIT Functions and Operators

Bitwise Operator

A Bitwise operator performs operations in bits, and can be used in arithmetic operations. An integer type is specified as
the operand and the BIT type cannot be specified. An integer of BIGINT type (64-bit integer) is returned as the result
of the operation. If one or more operand is NULL, NULL is returned.

The following table shows the bitwise operators supported by CUBRID.
The bitwise operators supported by CUBRID

Bitwise operator Description Expression Return Value
& Performs AND operation in bits and returns a BIGINT 17&3 1
integer.
| Performs OR operation in bits and returns a BIGINT 173 19
integer.
A Performs XOR operation in bits and returns a BIGINT 1773 18
integer.
~ A unary operator. It performs complementary operation  ~17 -18

that reverses (INVERT) the bit order of the operand and
returns a BIGINT integer.
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<< Performs the operation of moving bits of the left operand 17 <<3 136
as far to the left as the value of the right operand, and
returns a BIGINT integer.

>> Performs the operation of moving bits of the left operand 17 >>3 2
as far to the right as the value of the right operand, and
returns a BIGINT integer.

BIT _AND Function

Description

An aggregate function. It performs AND operations in bits on every bit of expr. The return value is a BIGINT type. If
there is no row that satisfies the expression, NULL is returned.

Syntax
BIT_AND (expr)

e expr: An expression of integer type

Example

CREATE TABLE bit tbl(id int);

INSERT INTO bit tbl VALUES (1), (2), (3), (4), (5);

SELECT 1&3&5, BIT AND(id) FROM bit tbl WHERE id in(1,3,5);
1&36&5 bit and(id)

1 1

BIT OR Function

Description

An aggregate function. It performs OR operations in bits on every bit of expr. The return value is a BIGINT type. If
there is no row that satisfies the expression, NULL is returned.

Syntax
BIT_OR (expr)

e expr: An expression of integer type

Example
SELECT 1|3]5, BIT OR(id) FROM bit tbl WHERE id in(1,3,5);
11315 bit or (id)
7 7

BIT_XOR Function
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Description

An aggregate function. It performs XOR operations in bits on every bit of expr. The return value is a BIGINT type. If
there is no row that satisfies the expression, NULL is returned.

Syntax
BIT_XOR (expr)

e expr: An expression of integer type

Example

SELECT 17273, BIT XOR(id) FROM bit tbl WHERE id in(1,3,5);
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17375 bit xor (id)

7 7
BIT_COUNT Function

Description

The BIT_COUNT function returns the number of bits of expr that have been set to 1; it is not an aggregate function.
The return value is a BIGINT type.

Syntax
BIT_COUNT (expr)

e expr: An expression of integer type

Example

SELECT BIT COUNT (id) FROM bit tbl WHERE id in(1,3,5);
bit count (id)

1
2
2

String Functions and Operators
Concatenation Operator

Description

A concatenation operator gets a character string or bit string data type as an operand and returns a concatenated string.
The plus sign (+) and double pipe symbol (||) are provided as concatenation operators for character string data. [f NULL
is specified as an operand, a NULL value is returned.

If pipes_as_concat that is a parameter related to SQL statement is set to no (default value: yes), a double pipe (||)
symbol is interpreted as an OR operator. If plus_as_concat is set to no (default value: yes), a plus (+) symbol is
interpreted as a plus (+) operator. In such case, It is recommended to concatenate strings or bit strings, by using the

CONCAT function.

Syntax

concat operandl + concat operandl
concat operand2 || concat operand2

concat operandl
* bit string
* NULL

concat operand2 :
* bit string

* character string
* NULL

e concat_operandl : Left string after concatenation. String or bit string can be specified.
* concat_operand? : Right string after concatenation. String or bit string can be specified.

Example
SELECT 'CUBRID' || ',' + '2008';
"CUBRID'||', '+'2008"

'CUBRID, 2008

SELECT 'cubrid' [| ',' || B'0010"' |[B'0000" |[B'0000"' [[B'1000"';;
'cubrid'||"',"'[|B'0010"'|[B'0000"|[B'0000"'||B'1000"
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'cubrid, 2008"

| (EXTRACT (MONTH FROM SYS TIMESTAMP))) ;

SELECT ( (EXTRACT (YEAR FROM SYS TIMESTAMP)) |
|| ( extract (month from SYS TIMESTAMP )))

(( extract(year from SYS TIMESTAMP ))

'200812"

SELECT 'CUBRID' || ',' + NULL;
'"CUBRID'|]'", "+null

NULL

ASCII Function

Description

The ASCII function returns the ASCII code of the most left character in numeric value. If an input string is NULL,
NULL is returned.

This function supports single-byte character sets only. If a numeric value is entered, it is converted into character string
and then the ASCII code of the most left character is returned.

Syntax
ASCII (str)

e str: An input string

Example

SELECT ASCII('5');
53

SELECT ASCII('ab');
97

BIN Function

Description

The BIN function converts a BIGINT type number into binary string. If an input string is NULL, NULL is returned.

Syntax
BIN( n )
e n:ABIGINT type number

Example

SELECT BIN(12);
'1100"

BIT_LENGTH Function
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Description

The BIT_LENGTH function returns the length (bits) of a character string or bit string as an integer value. The return
value of the BIT_LENGTH function may depend on the character set, because for the character string, the number of
bytes taken up by a single character is different depending on the character set of the data input environment (e.g., EUC-
KR: 2*8 bits). For details about character sets supported by CUBRID, see Definition and Characteristics.

Syntax
BIT LENGTH ( string )

string :
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e bit string
e character string
e NULL

» string : Specifies the character string or bit string whose number of bits is to be calculated. If this value is NULL,
NULL is returned.

Example

SELECT BIT_LENGTH(");
bit length('")

0

SELECT BIT LENGTH('CUBRID');
bit length ('CUBRID')

48

SELECT BIT LENGTH ('3 Ha|C');
bit_length ('R HZ|E")

64

SELECT BIT LENGTH(B'010101010");
bit length(B'010101010")

9

CREATE TABLE bit length tbl (char 1 CHAR, char 2 CHAR(5), varchar 1 VARCHAR, bit var 1 BIT
VARYING) ;

INSERT INTO bit length tbl VALUES('', '
INSERT INTO bit length tbl VALUES('a',

INSERT INTO bitilengthitbl VALUES (NULL,
NULL
INSERT INTO bit length tbl VALUES(' ', ' 7'y " §#', B'010101010'"); --Korean character and

space

, "', B'"'"); --Length of empty string
a', 'a', B'010101010"); --English character
A}

', 'H', B'010101010"); --Korean character and

v
v

SELECT BIT LENGTH (char 1), BIT LENGTH (char 2), BIT LENGTH(varchar 1), BIT LENGTH(bit var 1)
FROM bit length tbl;

bit length(char 1) bit length(char 2) bit length (varchar 1) bit length(bit var 1)
8 40 0 0
8 40 8 9
NULL 40 16 9
8 40 24 9

CHAR_LENGTH/CHARACTER_LENGTH/LENGTHB/LENGTH Functions

Description
CHAR _LENGTH, LENGTHB, and LENGTH are used interchangeably.

They return the length of a character string (byte) as an integer. The return value may be different depending on the
character set (e.g., EUC-KR: 2 bites).

For details about the character sets supported by CUBRID, see Definition and Characteristics.

Syntax

CHAR LENGTH( string )
CHARACTER_LENGTH ( string )
LENGTHB ( string )

LENGTH ( string )

string :

e character string
e NULL
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» string : Specifies the character string whose number of characters is to be calculated. If the character string is
NULL, NULL is returned.

Remark

e The length of each space character that is included in a character string is one byte.

*  For multi-byte strings, the length of a single character is calculated as 2 or 3 bytes depending on the character set of
the data input environment.

e The length of empty quotes (") to represent a space character is 0. Note that in a CHAR(») type, the length of a
space character is #n, and it is specified as 1 if n is omitted.

Example

--character set is euc-kr for Korean characters
SELECT LENGTH(''"):;
char length('"')

0

SELECT LENGTH ('CUBRID') ;
char length ('CUBRID')

6

SELECT LENGTH('3=a|E');
char length('RHZ|E")

8
CREATE TABLE length tbl (char 1 CHAR, char 2 CHAR(5), varchar 1 VARCHAR, varchar 2
VARCHAR) ;
INSERT INTO length tbl VALUES('', '', '', ''); --Length of empty string
INSERT INTO length tbl VALUES('a', 'a', 'a', 'a'); --English character
INSERT INTO length tbl VALUES (NULL, '#', '®', '|'); --Korean character and NULL
INSERT INTO length tbl VALUES(' ', ' #', ' #', ' §'); --Korean character and space

SELECT LENGTH (char 1), LENGTH(char 2), LENGTH(varchar 1), LENGTH(varchar 2) FROM
length tbl;

char length(char 1) char length(char 2) char length(varchar 1) char length(varchar 2)

1 5 0 0

1 5 1 1

NULL 5 2 2

1 5 3 3
CHR Function

Description

The CHR function returns a character that corresponds to the return value of the expression specified as an argument. It
returns 0 if it exceeds range of character code.

Syntax
CHR ( number operand )

e number_operand : Specifies an expression that returns a numeric value.

Example

SELECT CHR(68) || CHR(68-2);
chr (68) | | chr(68-2)

"DR'
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CONCAT Function

Description

The CONCAT function has at least one argument specified for it and returns a string as a result of concatenating all
argument values. The number of parameters that can be specified is unlimited. Automatic type casting takes place if a
non-string type is specified as the argument. If any of the arguments is specified as NULL, NULL is returned.

If you want to insert separators between strings specified as arguments for concatenation, use the CONCAT WS
Function.

Syntax
CONCAT ( stringl, string2 [,string3 [, ... [, stringN]...]l1)
string :

* character string
 NULL

Example

SELECT CONCAT ('CUBRID', '2008' , 'R3.0');
concat ('CUBRID', '2008', 'R3.0")

'CUBRID2008R3.0"'

--it returns null when null is specified for one of parameters
SELECT CONCAT ('CUBRID', '2008' , 'R3.0', NULL);
concat ('CUBRID', '2008', 'R3.0', null)

NULL

--it converts number types and then returns concatenated strings
SELECT CONCAT (2008, 3.0);
concat (2008, 3.0)

120083.0"
CONCAT_WS Function

Description

The CONCAT_WS function has at least two arguments specified for it. The function uses the first argument value as
the separator and returns the result.

CONCAT WS ( stringl, string2 [,string3 [, ... [, stringN]...]])
string :

* character string
* NULL

Example

SELECT CONCAT WS(' ', 'CUBRID', '2008' , 'R3.0');
concat ws(' ', 'CUBRID', '2008', 'R3.0'")

'CUBRID 2008 R3.0'

--it returns strings even if null is specified for one of parameters
SELECT CONCAT WS (' ', 'CUBRID', '2008', NULL, 'R3.0'");
concat ws(' ', 'CUBRID', '2008', null, 'R3.0'")

'CUBRID 2008 R3.0"'

--it converts number types and then returns concatenated strings with separator
SELECT CONCAT WS(' ',2008, 3.0);
concat ws(' ', 2008, 3.0)
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'2008 3.0

ELT Function

Description
If Nis 1, the ELT function returns string! and if N is 2, it returns string2. The return value is a VARCHAR type. You
can add conditional expressions as needed.

The maximum length of the character string is 33,554,432 and if this length is exceeded, NULL will be returned.

If N is 0 or a negative number, an empty string will be returned. If N is greater than the number of this input character
string, NULL will be returned as it is out of range. If N is a type that cannot be converted to an integer, an error will be
returned.

Syntax
ELT (N, stringl, string2, ... )
string :

* character string
* NULL

Example

SELECT ELT (3, 'stringl', 'string2', 'string3"');
elt (3, 'stringl', 'string2', 'string3')

'string3"’

SELECT ELT('3','1/1/1','23:00:00','2001-03-04");
elt('3', '1/1/1', '23:00:00', '2001-03-04")

'2001-03-04"

SELECT ELT (-1, 'stringl', 'string2',6 'string3');
elt (-1, 'stringl', 'string2', 'string3"')

NULL

SELECT ELT (4, 'stringl', 'string2', 'string3"');
elt (4, 'stringl', 'string2', 'string3')

NULL

SELECT ELT (3.2, 'stringl', 'string2', 'string3"');
elt (3.2, 'stringl', 'string2', 'string3')

'string3"'
SELECT ELT('a','stringl', 'string2', 'string3"');

ERROR: Cannot coerce value of domain "character" to domain "bigint".

FIELD Function
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Description

The FIELD function returns the location index value (position) of a string of stringl, string2. The function returns 0 if
it does not have a parameter value which is the same as search_string. It returns 0 if search_string is NULL because it
cannot perform the comparison operation with the other arguments.

If all arguments specified for FIELD function are of string type, string comparison operation is performed: if all of
them are of number type, numeric comparison operation is performed. If the type of one argument is different from that
of another, a comparison operation is performed by casting each argument to the type of the first argument. If type
casting fails during the comparison operation with each argument, the function considers the result of the comparison
operation as FALSE and resumes the other operations.



Syntax

FIELD ( search string, stringl [,string2 [, ... [, stringN]...

string :
e character string
e NULL

Example

SELECT FIELD('abc', 'a', 'ab', 'abc', 'abcd', 'abcde');

field('abc', 'a', 'ab', 'abc', 'abcd', 'abcde')

3

--it returns 0 when no same string is found in the list

SELECT FIELD('abc', 'a', 'ab', NULL);
field('abc', 'a', 'ab', null)

0

--it returns 0 when null is specified in the first parameter

SELECT FIELD(NULL, 'a', 'ab', NULL);
field(null, 'a', 'ab', null)

0

SELECT FIELD('123', 1, 12, 123.0, 1234, 12345);
field('123', 1, 12, 123.0, 1234, 12345)

0

SELECT FIELD (123, 1, 12, '123.0', 1234, 12345);
field (123, 1, 12, '123.0', 1234, 12345)

FIND IN_SET Function

Description

CUBRID SQL Guide

The FIND_IN_SET function looks for the string sz in the string list s#7/ist and returns a position of st if it exists. A

string list is a string composed of substrings separated by a comma ().

If str is not in strlist or strlist is an empty string, 0 is returned. If either argument is NULL, NULL is returned. This

function does not work properly if st contains a comma ().

Syntax
FIND_IN_SET (str, strlist)

e str: A string to be searched
e strlist : A group of strings separated by a comma

Example

SELECT FIND IN SET('b','a,b,c,d');
2

INSERT Function

Description

The INSERT function inserts a partial character string as long as the length from the specific location of the input

character string. The return value is a VARCHAR type.

The maximum length of the character string is 33,554,432 and if this length is exceeded, NULL will be returned.
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Syntax
INSERT ( str, pos, len, string )
e str: Input character string

e  pos : strlocation. Starts from 1. If pos is smaller than 1 or greater than the length of string + 1, the string will not be
inserted and the sz will be returned instead.

e len : Length of string to insert pos of str. If len exceeds the length of the partial character string, insert as many
values as string in the pos of the str. If len is a negative number, s#7 will be the end of the character string.

e string : Partial character string to insert to str

Example

SELECT INSERT ('cubrid',2,2,'dbsqgl’);
insert ('cubrid', 2, 2, 'dbsqgl')

'cdbsglrid'

SELECT INSERT ('cubrid',0,3,'db"');
insert ('cubrid', 0, 3, 'db')

'cubrid’

SELECT INSERT ('cubrid',-3,3,'db"');
insert ('cubrid', -3, 3, 'db')

'cubrid’

SELECT INSERT ('cubrid', 3,100, 'db"');
insert ('cubrid', 3, 100, 'db'")

'cudb'

SELECT INSERT ('cubrid',7,100,'db");
insert ('cubrid', 7, 100, 'db')

'cubriddb'

SELECT INSERT ('cubrid',3,-1,'db"');
insert ('cubrid', 3, -1, 'db')

'cudb'

INSTR Function
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Description

The INSTR function, similarly to the POSITION, returns the position of a substring within string; the position. For the
INSTR function, you can specify the starting position of the search for substring to make it possible to search for
duplicate substring.

Note that the function calculates the starting position and the length of the character string in bytes, not in characters.
For a multi-byte character set, the number of bite representing onc character is different, so the return value may not be
the same.

Syntax

INSTR( string , substring [, position] )

string , substring :
* character string
 NULL

position

e INT

¢ NULL

* string : Specifies the input character string.
»  substring : Specifies the character string whose position is to be returned.
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* position : Optional. Represents the position of a string where the search begins. If omitted, the default value 1 is
applied. The first position of the string is specified as 1. If the value is negative, the system counts backward from
the end of the string.

Example

--character set is euc-kr for Korean characters

--it returns position of the first 'b'

SELECT INSTR ('l2345abcdeabcde’, 'b');
instr('l12345abcdeabecde', 'b', 1)

7

-- it returns position of the first 'L}' on double byte charset
SELECT INSTR ('123457fL}CtatorzpLtctator’, "L )
instr ('123457fL}Ct2}OrZFLtC2EaE", "L, 1)

-- it returns position of the second 'L}' on double byte charset
SELECT INSTR ('123457fLtCtz2fopzpLtcietor’, 'Lp', 16 )
instr ('123457fLfCt2FOZFLbCE2OE, 'L}, 16)

18

--it returns position of the 'b' searching from the 8th position
SELECT INSTR ('l2345abcdeabcde’, 'b', 8);
instr('l12345abcdeabecde', 'b', 8)

12

--it returns position of the 'b' searching backwardly from the end
SELECT INSTR ('1l2345abcdeabcde’,'b', -1);
instr('l12345abcdeabecde', 'b', -1)

12

--it returns position of the 'b' searching backwardly from a specified position
SELECT INSTR ('l2345abcdeabcde’, 'b', -8);
instr('l12345abcdeabcde', 'b', -8)

.
LCASE/LOWER Functions

Description

The LCASE and LOWER functions are used interchangeably. They convert uppercase characters included in string to
lowercase characters. Note that these functions may not work properly in character sets which are not supported by
CUBRID. For details on the character sets supported by CUBRID, see Definition and Characteristics.

Syntax

LCASE ( string )
LOWER ( string )

string :
* character string
 NULL

» string : Specifies the string in which uppercase characters are to be converted to lowercase. If the value is NULL,
NULL is returned.

Example

SELECT LOWER('");
lower ('")
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SELECT LOWER (NULL) ;
lower (null)

NULL

SELECT LOWER ('Cubrid');
lower ('Cubrid')

'cubrid'
LEFT Function

Description

The LEFT function returns a length number of characters from the leftmost of string. If any of the arguments is NULL,
NULL is returned. If a value greater than the length of the string or a negative number is specified for a length, the
entire string is returned.

To extract a length number of characters from the rightmost of the string, use the RIGHT Function.

Syntax
LEFT( string , length )
string :

* character string
* NULL

length
e INT
* NULL

Example

SELECT LEFT ('CUBRID', 3);
left ('CUBRID', 3)

'CUB'

SELECT LEFT ('CUBRID', 10);
left ('CUBRID', 10)

"CUBRID'
LOCATE Function

Description

The LOCATE function returns the location index value of a substring within a character string. The third argument
position can be omitted. If this argument is specified, the function searches for substring from the given position and
returns the location index value of the first occurrence. If the substring cannot be found within the string, 0 is returned.

The LOCATE function is working like the POSITION Function, but you cannot use LOCATE for bit strings.

Syntax
LOCATE ( substring, string [, position] )
string :

e character string
e NULL

Example

--it returns 1 when substring is empty space
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SELECT LOCATE ('', 'l2345abcdeabcde');
locate ("', 'l2345abcdeabcde’)

1

--it returns position of the first 'abc'
SELECT LOCATE ('abc', 'l2345abcdeabcde');
locate('abc', 'l2345abcdeabcde’)

6

--it returns position of the second 'abc'
SELECT LOCATE ('abc', 'l2345abcdeabcde', 8);
locate('abc', 'l2345abcdeabcde’', 8)

11

--it returns 0 when no substring found in the string
SELECT LOCATE ('ABC', 'l2345abcdeabcde');
locate ('ABC', 'l2345abcdeabcde’)

0
LPAD Function

Description

The LPAD function pads the left side of a string with a specific set of characters.

Syntax

LPAD( charl, n, [, char2 ] )

charl

e character string

e string valued column
e NULL

e integer
* NULL

char2
e character string
e NULL

e charl : Specifies the string to pad characters to. If n is smaller than the length of charl, padding is not performed,
and charl is truncated to length n and then returned. A single character is processed as 2 or 3 bytes in multi-byte
character set environment. If charl is truncated up to the first byte representing a character according to a value of
n, the last byte is removed and a space character (1 byte) is added to the left because the last character cannot be
represented normally. If the value is NULL, NULL is returned.

e n: Specifies the total length of charl in bytes. Note that the number and the length of the character strings may be
different in multi-byte character set environment. If the value is NULL, NULL is returned.

e char2 : Specifies the string to pad to the left until the length of charI reaches n. If it is not specified, empty
characters (') are used as a default. If the value is NULL, NULL is returned.

Example
--character set is euc-kr for Korean characters
--it returns only 3 characters if not enough length is specified

SELECT LPAD ('CUBRID', 3, '?');
lpad ('CUBRID', 3, '?')

'CUB'

--on multi-byte charset, it returns the first character only with a left padded space
SELECT LPAD ('JREFE', 3, '?');

lpad('REZE', 3, '?")
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lﬁ_l

--padding spaces on the left till char length is 10
SELECT LPAD ('CUBRID', 10);
lpad ('CUBRID', 10)

! CUBRID'

--padding specific characters on the left till char length is 10
SELECT LPAD ('CUBRID', 10, '?');
lpad ('CUBRID', 10, '2?'")

'2?2?2?CUBRID'

--padding specific characters on the left till char length is 10
SELECT LPAD ('AEg|=', 10, '2');

lpad('REZE"', 10, '?")

'22R=a|E

--padding 4 characters on the left
SELECT LPAD ('HHZ|E', LENGTH('AHZ|E')+4, '2');

lpad('FH2|E', char length('RHZ|E"')+4, '?'")

122223 HF|E!
LTRIM Function

Description

The LTRIM function removes all specified characters from the left-hand side of a string.

Syntax
LTRIM( string [, trim string])

string :

* character string

e string valued column
 NULL

trim string :
e character string
* NULL

» string : Enters a string or string-type column to trim. If this value is NULL, NULL is returned.

e trim_string : You can specify a specific string to be removed in the left side of string. If it is not specified, empty
characters (' ') is automatically specified so that the empty characters in the left side are removed.

Example

--trimming spaces on the left
SELECT LTRIM (' Olympic Y
ltrim("' Olympic ")

'Olympic !

--If NULL is specified, it returns NULL
SELECT LTRIM ('iiiiiOlympiciiiii', NULL) ;

NULL

-- trimming specific strings on the left
SELECT LTRIM ('iiiiiOlympiciiiii', 'i');
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MID Function

Description

The MID function extracts a string with the length of substring length from a position within the string and then returns
it. If a negative number is specified as a position value, the position is calculated in a reverse direction from the end of
the string. substring_length cannot be omitted. If a negative value is specified, the function considers this as 0 and
returns an empty string.

The MID function is working like the SUBSTR Function, but there are differences in that it cannot be used for bit
strings, that the substring length argument must be specified, and that it returns an empty string if a negative number is
specified for substring length.

Syntax

string :
e character string
 NULL

position
e integer
 NULL

substring length
e integer
e NULL

» string : Specifies an input character string. If this value is NULL, NULL is returned.

*  position : Specifies the starting position from which the string is to be extracted. The position of the first character
is 1. It is considered to be 1 even if it is specified as 0. If the input value is NULL, NULL is returned.

*  substring length : Specifies the length of the string to be extracted. If 0 or a negative number is specified, an empty
string is returned; if NULL is specified, NULL is returned.

Example

CREATE TABLE mid tbl(a VARCHAR);
INSERT INTO mid_tbl VALUES ('l2345abcdeabcde’) ;

--it returns empty string when substring length is 0
SELECT MID(a, 6, 0), SUBSTR(a, 6, 0), SUBSTRING(a, 6, 0) FROM mid tbl;
mid(a, 6, 0) substr(a, 6, 0) substring(a from 6 for 0)

(] [ T

--it returns 4-length substrings counting from the 6th position
SELECT MID(a, 6, 4), SUBSTR(a, 6, 4), SUBSTRING(a, 6, 4) FROM mid tbl;
mid(a, 6, 4) substr(a, 6, 4) substring(a from 6 for 4)

'abcd!' 'abced! 'abcd'

--it returns a empty string when substring length < 0
SELECT MID(a, 6, -4), SUBSTR(a, 6, -4), SUBSTRING(a, 6, —-4) FROM mid tbl;
mid(a, 6, -4) substr(a, 6, -4) substring(a from 6 for -4)

' NULL 'abcdeabcde'

--it returns 4-length substrings at 6th position counting backward from the end
SELECT MID(a, -6, 4), SUBSTR(a, -6, 4), SUBSTRING(a, -6, 4) FROM mid tbl;
mid(a, -6, 4) substr(a, -6, 4) substring(a from -6 for 4)

'eabc' 'eabc' '1234"
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OCTET_LENGTH Function
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Description

The OCTET_LENGTH function returns the length (byte) of a character string or bit string as an integer. Therefore, it
returns 1 (byte) if the length of the bit string is 8 bits, but 2 (bytes) if the length is 9 bits.

Syntax

OCTET LENGTH ( string )
string :

e bit string

e character string
¢ NULL

* string : Specifies the character or bit string whose length is to be returned in bytes. If the value is NULL, NULL is

returned.

Example

--character set is euc-kr for Korean characters

SELECT OCTET LENGTH(''");
octet length(''")

SELECT OCTET LENGTH ('CUBRID') ;
octet length ('CUBRID')

6

SELECT OCTET LENGTH('FRHZ|E');
octet_length('FEHZ|E")

8

SELECT OCTET LENGTH(B'010101010');
octet length(B'010101010")

2

CREATE TABLE octet length tbl (char 1 CHAR, char 2 CHAR(5), varchar 1 VARCHAR, bit var 1
BIT VARYING) ;

INSERT INTO octet length tbl VALUES('', '', '', B''); --Length of empty string

INSERT INTO octet length tbl VALUES('a', 'a', 'a', B'010101010'); --English character

INSERT INTO octet_ length tbl VALUES (NULL, '#', 'f{', B'010101010'"); --Korean character and
NULL

INSERT INTO octet_length_tbl VALUES(' ', ' {', ' #', B'010101010'); --Korean character
and space

SELECT OCTET LENGTH (char 1), OCTET LENGTH (char 2), OCTET LENGTH (varchar 1),
OCTET LENGTH (bit var 1) FROM octet length tbl;
octet length(char 1) octet length(char 2) octet length(varchar 1) octet length(bit var 1)

1 5 0 0
1 5 1 2
NULL 5 2 2
1 5 3 2
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POSITION Function

Description

The POSITION function returns the position of a character string corresponding to substring within a character string
corresponding to string. Note that it returns the position in bytes, not in characters. Therefore, the return values may
differ because the number of bytes representing a single character is different in multi-byte character sets.

An expression that returns a character string or a bit string can be specified as an argument of this function. The return
value is an integer greater than or equal to 0. This function returns the position value in bytes for a character string, and
in bits for a bit string.

The POSITION function is occasionally used in combination with other functions. For example, if you want to extract
a certain string from another string, you can use the result of the POSITION function as an input to the SUBSTRING
function.

Syntax

POSITION ( substring IN string )

substring :

e bit string

e character string
e NULL

*  substring : Specifies the character string whose position is to be returned. If the value is an empty character, 1 is
returned. If the value is NULL, NULL is returned.

Example

--character set is euc-kr for Korean characters

--it returns 1 when substring is empty space

SELECT POSITION ('' IN 'l2345abcdeabcde’);
position('' in 'l2345abcdeabcde’)
1

--it returns position of the first 'b'
SELECT POSITION ('b' IN 'l2345abcdeabcde') ;
position('b' in '12345abcdeabcde’)

7

-- 1t returns position of the first 'L}' on double byte charset
SELECT POSITION ('L}' IN '123457Lfct2}Ot7fLbCiator!) ;
position ('L}' in '123457fLtCE2}ORZFLECE2EOL")

8

--it returns 0 when no substring found in the string
SELECT POSITION ('f' IN 'l2345abcdeabcde');
position('f' in '12345abcdeabcde’)

0

SELECT POSITION (B'1l' IN B'000011110000");
position(B'l' in B'000011110000")

5
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REPEAT Function

Description

The REPEAT function returns the character string with a length equal to the number of repeated input character strings.
The return value is a VARCHAR type. The maximum length of the characcter string is 33,554,432 and if it this length
is exceeded, NULL will be returned. If one of the parameters is NULL, NULL will be returned.

Syntax
REPEAT ( string, count )
e string : Character string

e count : Repeat count. If you enter 0 or a negative number, an empty string will be returned and if you enter a non-
numeric data type, an error will be returned.

Example

SELECT REPEAT ('cubrid', 3);
repeat ('cubrid', 3)

'cubridcubridcubrid’

SELECT REPEAT ('cubrid',32000000) ;
repeat ('cubrid', 32000000)

NULL

SELECT REPEAT ('cubrid',-1);
repeat ('cubrid', -1)

[

SELECT REPEAT ('cubrid', 'a'):;
ERROR: Cannot coerce value of domain "character" to domain "integer".

REPLACE Function

Description

The REPLACE function searches for a character string, search_string, within a given character string, string, and
replaces it with a character string, replacement_string. If the string to be replaced, replacement_string is omitted, all
search_strings retrieved from string are removed. If NULL is specified as an argument, NULL is returned.

Syntax

REPLACE ( string, search string [, replacement string ] )
string :

* character string

* NULL

search string :
* character string
* NULL

replacement string :
* character string
* NULL

» string : Specifies the original string. If the value is NULL, NULL is returned.
* search_string : Specifies the string to be searched. If the value is NULL, NULL is returned.

e replacement string : Specifies the string to replace the search_string. If this value is omitted, string is returned
with the search_string removed. If the value is NULL, NULL is returned.
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Example

--it returns NULL when an argument is specified with NULL value
SELECT REPLACE ('l2345abcdeabcde’, "abcde',NULL) ;
replace ('12345abcdeabede’, 'abcde', null)

NULL

--not only the first substring but all substrings into 'ABCDE' are replaced
SELECT REPLACE ('l2345abcdeabcde’', "abcde', "ABCDE') ;
replace ('12345abcdeabede', 'abcde', 'ABCDE')

'12345ABCDEABCDE'

--it removes all of substrings when replace string is omitted
SELECT REPLACE ('l12345abcdeabcde', 'abede') ;
replace ('l2345abcdeabcde', 'abcde')

112345"
REVERSE Function

Description

The REVERSE function returns s#ring converted in the reverse order.

Syntax
REVERSE ( string )
string :

e character string
e NULL

e string : Specifies an input character string. If the value is an empty string, empty value is returned. If the value is
NULL, NULL is returned.

Example

SELECT REVERSE ('CUBRID') ;
reverse ('CUBRID')

'DIRBUC'
RIGHT Function

Description

The RIGHT function returns a length number of characters from the rightmost of a string. If any of the arguments is
NULL, NULL is returned. If a value greater than the length of the string or a negative number is specified for a length,
the entire string is returned.

To extract a length number of characters from the leftmost of the string, use the LEFT Function.

Syntax
RIGHT ( string , length )
string :

e character string
* NULL

length

e INT
* NULL

Example

SELECT RIGHT ('CUBRID', 3);
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right ('CUBRID', 3)

'RID'

SELECT RIGHT ('CUBRID', 10);
right ('CUBRID', 10)

'CUBRID'
RPAD Function

Description

The RPAD function pads the right side of a string with a specific set of characters.

Syntax
RPAD ( charl, n, [, char2 ] )

charl

* character string

e string valued column
 NULL

* integer
e NULL

char2
* character string
 NULL

e charl : Specifies the string to pad characters to. If n is smaller than the length of charl, padding is not performed,
and charl is truncated to length n and then returned. A single character is processed as 2 or 3 bytes in multi-byte
character set environment. If charl is truncated up to the first byte representing a character according to a value of
n, the last byte is removed and an empty character (1 byte) is added to the left because the last character cannot be
represented normally. If the value is NULL, NULL is specified.

* n: Specifies the total length of charl in bytes. Note that the number and the length of the character strings may be
different in multi-byte character set environment. If the value is NULL, NULL is specified.

e char2 : Specifies the string to pad to the right until the length of charl reaches n. If it is not specified, empty
characters ('') are used as a default. If the value is NULL, NULL is returned.

Example
--character set is euc-kr for Korean characters
--it returns only 3 characters if not enough length is specified

SELECT RPAD ('CUBRID', 3, '?'):;
rpad ('CUBRID', 3, '?'")

'CUB'

--on multi-byte charset, it returns the first character only with a right-padded space
SELECT RPAD ('RHZ|E', 3, '?');

rpad ('FEHI|E", 3, '?')

vﬁ_v

--padding spaces on the right till char length is 10
SELECT RPAD ('CUBRID', 10);
rpad ('CUBRID', 10)

'CUBRID '

--padding specific characters on the right till char length is 10
SELECT RPAD ('CUBRID', 10, '?'");
rpad ('CUBRID', 10, '?'")
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'CUBRID???2?"'

--padding specific characters on the right till char length is 10
SELECT RPAD ('RHZ|E', 10, '?');

rpad ('FEZE', 10, '?")

R =ty

--padding 4 characters on the right
SELECT RPAD ('fHZ|E', LENGTH('FAEZ|E')+4, '?');
rpad('"', char length('')+4, '?'")

'SHF|E222?!
RTRIM Function

Description

The RTRIM function removes specified characters from the right-hand side of a string.

Syntax

RTRIM( string [, trim string])
string :

e character string

* string valued column
* NULL

trim string :
* character string
* NULL

» string : Enters a string or string-type column to trim. If this value is NULL, NULL is returned.

e trim_string : You can specify a specific string to be removed in the right side of string. If it is not specified, empty
characters ('') is automatically specified so that the empty characters in the right side are removed.

Example

SELECT RTRIM (' Olympic ")
rtrim("' Olympic ")

! Olympic'

--If NULL is specified, it returns NULL

SELECT RTRIM ('iiiiiOlympiciiiii', NULL) ;

NULL

-- trimming specific strings on the right
SELECT RTRIM ('iiiiiOlympiciiiii', 'i');

SPACE Function

Description

The SPACE function returns as many empy strings as the number specified. The return value is a VARCHAR type.

Syntax
SPACE (N)
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e N: Space count. It cannot be greater than the value specified in the system parameter, string_max_size_bytes
(default 1048576). If it exceeds the specified value, NULL will be returned. The maximum value is 33,554,432; if
this length is exceeded, NULL will be returned. If you enter 0 or a negative number, an empty string will be
returned; if you enter a type that can't be converted to a numeric value, an error will be returned.

Example

SELECT SPACE (8) ;
space (8)

SELECT LENGTH (space (1048576)) ;
char length( space(1048576))

1048576

SELECT LENGTH (space (1048577)) ;
char length( space(1048577))

NULL

-- string max size bytes=33554432
SELECT LENGTH (space ('33554432"));
char length( space('33554432"'))

33554432
SELECT SPACE('aaa'):

ERROR: Cannot coerce value of domain "character" to domain "bigint".

STRCMP Function

Description

The STRCMP function compares two strings, stringl and string2, and returns 0 if they are identical, 1 if string! is
greater, or -1 if stringl is smaller. If any of the parameters is NULL, NULL is returned.

Syntax
STRCMP ( stringl , stringZ2 )
string :

* character string
* NULL

Example

SELECT STRCMP ('abc', 'abc');

0
SELECT STRCMP ('acc', 'abc');

1

-—-STRCMP works case-insensitively
SELECT STRCMP ('ABC','abc');
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SUBSTR Function

Description

The SUBSTR function extracts a character string with the length of substring _length from a position, position, within
character string, string, and then returns it. If a negative number is specified as a position value, the position is
calculated in a reverse direction from the end of the string. If substring length is omitted, character strings between the
given position, position, and the end of the string are extracted, and then returned.

Note that it returns the starting position and the length of character string in bytes, not in characters. Therefore, in a
multi-byte character set, you must specify the parameter in consideration of the number of bytes representing a single
character.

Syntax

SUBSTR( string, position [, substring length])

string :

e character string
* bit string

* NULL

position
* integer
* NULL

substring length
* integer

« string : Specifies the input character string. If the input value is NULL, NULL is returned.

*  position : Specifies the position from where the string is to be extracted in bytes. Even though the position of the
first character is specified as 1 or a negative number, it is considered as 1. If a value greater than the string length or
NULL is specified, NULL is returned.

*  substring length : Specifies the length of the string to be extracted in bytes. If this argument is omitted, character
strings between the given position, position, and the end of them are extracted. NULL cannot be specified as an
argument value of this function. If 0 is specified, an empty string is returned; if a negative value is specified, NULL
is returned.

Example
--character set is euc-kr for Korean characters
--it returns empty string when substring length is 0

SELECT SUBSTR('l2345abcdeabcde', 6, 0);
substr ('l12345abcdeabede', 6, 0)

--it returns 4-length substrings counting from the position
SELECT SUBSTR('l2345abcdeabcde', 6, 4), SUBSTR('l2345abcdeabcde', -6, 4);
substr ('l12345abcdeabede', 6, 4) substr ('l12345abcdeabede', -6, 4)

'abcd' 'eabc'

--it returns substrings counting from the position to the end
SELECT SUBSTR('l2345abcdeabcde', 6), SUBSTR('l2345abcdeabcde', -6);
substr ('l12345abcdeabede', 6) substr ('l12345abcdeabecde', -6)

'abcdeabcde'! 'eabcde'

-- it returns 4-length substrings counting from 16th position on double byte charset
SELECT SUBSTR ('123457L}Ct2tOp7fLtCttOr", 16 , 4);
substr ('123457}LtCt2}ORZFLECE2EOL, 16 , 4)

1 7H_I_|
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SUBSTRING Function

Description

The SUBSTRING function, operating like SUBSTR, extracts a character string having the length of substring_length
from a position, position, within character string, string, and returns it.

If a negative number is specified to the position value, the SUBSTRING function calculates the position from the
beginning of the string. And SUBSTR function calculates the position from the end of the string. If a negative number
is specified to the substring_length value, the SUBSTRING function handles the argument is omitted, but the SUBSTR
function returns NULL.

Syntax

SUBSTRING ( string, position [, substring length])
SUBSTRING( string FROM position [FOR substring length] )

string :

e bit string

* character string
* NULL

position :
* integer
* NULL

substring length :
* integer
« string : Specifies the input character string. If the input value is NULL, NULL is returned.

*  position : Specifies the position from where the string is to be extracted in bytes. Even though the position of the
first character is specified as 1 or a negative number, it is considered as 1. If a value greater than the string length is
specified, an empty string is returned. If NULL, NULL is returned.

*  substring length : Specifies the length of the string to be extracted in bytes. If this argument is omitted, character
strings between the given position, position, and the end of them are extracted. NULL cannot be specified as an
argument value of this function. If 0 is specified, an empty string is returned; if a negative value is specified, NULL
is returned.

Example
SELECT SUBSTRING ('l2345abcdeabcde', -6 ,4), SUBSTR('l2345abcdeabcde', -6 ,4);

'1234" 'eabc'

SELECT SUBSTRING ('l2345abcdeabcde', 16), SUBSTR('l2345abcdeabcde', 16);

' NULL

SELECT SUBSTRING ('l2345abcdeabcde', 6, —-4), SUBSTR('l2345abcdeabcde', 6, -4);

'abcdeabcede’ NULL

SUBSTRING_INDEX Function
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Description

The SUBSTRING_INDEX function counts the separators included in the partial character string and will return the
partial character string before countth. The return value is a VARCHAR type.

Syntax
SUBSTRING_INDEX (string, delim, count)

e string : Input character string. The maximum length is 33,554,432 and if this length is exceeded, NULL will be
returned.
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¢ delim : Delimiter. It is case-sensitive.

*  count : Delimiter occurrence count. If you enter a positive number, it counts the character string from the left and if
you enter a negative number, it counts it from the right. If it is 0, an empty string will be returned. If the type cannot
be converted, an error wll be returned.

Example

SELECT SUBSTRING INDEX ('www.cubrid.org','.','2");
substring index ('www.cubrid.org', '.', '2'")

'www.cubrid'

SELECT SUBSTRINGfINDEX('www.cubrid.org','.','2.3');
substring index ('www.cubrid.org', '.', '2.3")

'www.cubrid'

SELECT SUBSTRINGilNDEX('www.cubrid.org',':','2.3');
substring index ('www.cubrid.org', ':', '2.3")

'www.cubrid.org'

SELECT SUBSTRING INDEX ('www.cubrid.org', 'cubrid',1);
substring index ('www.cubrid.org', 'cubrid', 1)

WWW .

SELECT SUBSTRING INDEX ('www.cubrid.org','.',100);
substring index ('www.cubrid.org', '.', 100)

'www.cubrid.org'
TRANSLATE Function

Description

The TRANSLATE function replaces a character into the character specified in fo_substring if the character exists in the
specified string. Correspondence relationship is determined based on the order of characters specified in from_substring
and fo_substring. Any characters in from_substring that do not have one on one relationship to to_substring are all
removed. This function is working like the REPLACE function but the argument of fo_substring cannot be omitted in
this function.

Syntax
TRANSLATE ( string, from substring, to substring )
string :

* character string
 NULL

from substring :
* character string
* NULL

to substring :
* character string
 NULL

» string : Specifies the original string. If the value is NULL, NULL is returned.
e from_substring : Specifies the string to be retrieved. If the value is NULL, NULL is returned.

* to_substring : Specifies the character string in the from_substring to be replaced. It cannot be omitted. If the value
is NULL, NULL is returned.

Example

--it returns NULL when an argument is specified with NULL value
SELECT TRANSLATE ('l2345abcdeabcde’', 'abcde', NULL) ;
translate ('12345abcdeabcde’', 'abcde', null)
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NULL

--it translates 'a','b','c','d','e' into '1', '2', '3', '4', '5' respectively
SELECT TRANSLATE ('12345abcdeabcde’', 'abcde', '12345');
translate ('12345abcdeabcde’', 'abcde', '12345")

'123451234512345"

--it translates 'a','b','c' into 'l', '2', '3' respectively and removes 'd's and 'e's
SELECT TRANSLATE ('l2345abcdeabcde’', 'abcde', '123'");
translate ('12345abcdeabecde', 'abcde', '123")

'12345123123"

--it removes 'a's,'b's,'c's,'d's, and 'e's in the string
SELECT TRANSLATE ('l2345abcdeabcde’', "abecde', '');
translate ('12345abcdeabcde’', 'abcde', '')

'12345"

--it only translates 'a', 'b','c' into '3', '4', '5' respectively
SELECT TRANSLATE ('l2345abcdeabcde', "ABabc', '12345'");
translate ('12345abcdeabcde’', 'ABRabc', '12345")

'12345345de345de’

TRIM Function
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Description
TRIM ( [ [ LEADING | TRAILING | BOTH | [ trim string ] FROM | string )

trim string :
e character string
 NULL

string :

e character string literal
* string valued column

* NULL

e trim_string : Specifies a specific string to be removed that is in front of or at the back of the target string. If it is not
specified, an empty character (' ') is automatically specified so that spaces in front of or at the back of the target
string are removed.

» string : Enters a string or string-type column to trim. If this value is NULL, NULL is returned.

[ LEADING | TRAILING | BOTH ] : You can specify an option to trim a specified string that is in a certain
position of the target string. If it is LEADING, trimming is performed in front of a character string if it is
TRAILING, trimming is performed at the back of a character string if it is BOTH, trimming is performed in front
and at the back of a character string. If the option is not specified, BOTH is specified by default.

e The character string of trim_string and string should have the same character set.

Example

-—-trimming NULL returns NULL
SELECT TRIM (NULL);
trim(both from null)

NULL

--trimming spaces on both leading and trailing parts

SELECT TRIM (' Olympic 1) g
trim(both from ' Olympic ")
'Olympic’

--trimming specific strings on both leading and trailing parts
SELECT TRIM ('i' FROM 'iiiiiOlympiciiiii');

trim(both 'i' from 'iiiiiOlympiciiiii')
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'Olympic’

-—trimming specific strings on the leading part
SELECT TRIM (LEADING 'i' FROM 'iiiiiOlympiciiiii');

trim(leading 'i' from 'iiiiiOlympiciiiii')

SELECT TRIM (TRAILING 'i' FROM 'iiiiiOlympiciiiii');

trim(trailing 'i' from 'iiiiiOlympiciiiii')

UCASE/UPPER Functions

Description

The UCASE and UPPER functions convert lowercase characters that are included in a character string to uppercase
characters. Note that the UPPER function may not work properly in character sets that are not supported by CUBRID.
For details about the character sets supported by CUBRID, see Definition and Characteristics.

Syntax

UCASE ( string )
UPPER ( string )

string :
* character string
* NULL

» string : Specifies the string in which lowercase characters are to be converted to uppercase. If the value is NULL,
NULL is returned.

Example

SELECT UPPER('');
upper ('")

SELECT UPPER (NULL) ;
upper (null)

NULL

SELECT UPPER('Cubrid');
upper ('Cubrid')

'CUBRID'

Numeric and Operator Functions

ABS Function

Description

The ABS function returns the absolute value of a given number. The data type of the return value is the same as that of
the argument.

Syntax
ABS ( number operand )

e number_operand : An operator which returns a numeric value
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Example

--it returns the absolute value of the argument
SELECT ABS(12.3), ABS(-12.3), ABS(-12.3000), ABS(0.0);

abs (12.3) abs (-12.3) abs (-12.3000) abs (0.0)
12.3 12.3 12.3000 .0
ACOS Function
Description

The ACOS function returns an arc cosine value of the argument. That is, it returns a value whose cosine is x in radian.
The return value is a DOUBLE type. x must be a value between -1 and 1, inclusive. Otherwise, NULL is returned.

Syntax
ACOS ( x )

e x:An expression that returns a numeric value.

Example
SELECT ACOS (1), ACOS(0), ACOS(-1);
acos (1) acos (0) acos (-1)
0.000000000000000e+00 1.570796326794897e+00 3.141592653589793e+00
ASIN Function
Description

The ASIN function returns an arc sine value of the argument. That is, it returns a value whose sine is x in radian. The
return value is a DOUBLE type. x must be a value between -1 and 1, inclusive. Otherwise, NULL is returned.

Syntax
ASIN ( x )

*  x:An expression that returns a numeric value.

Example
SELECT ASIN (1), ASIN(0), ASIN(-1);
asin (1) asin (0) asin(-1)
1.570796326794897e+00 0.000000000000000e+00 -1.570796326794897e+00
ATAN Function
Description
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The ATAN function returns a value whose tangent is x in radian. The argument y can be omitted. If y is specified, the
function calculates the arc tangent value of y/x. The return value is a DOUBLE type.

Syntax
ATAN ( [y,] x )

* X,y :An expression that returns a numeric value.

Example

SELECT ATAN (1), ATAN(-1), ATAN(1,-1);

atan (1) atan (-1) atan2 (1, -1)
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7.853981633974483e-01 ~7.853981633974483e-01 2.356194490192345¢+00
ATAN2 Function

Description

The ATAN2 function returns the arc tangent value of y/x in radian. This function is working like the ATAN Function.
Arguments x and y must be specified. The return value is a DOUBLE type.

Syntax
ATAN2 ( y, x )

* x,y:An expression that returns a numeric value.

Example

SELECT ATAN2 (1,1), ATAN2(-1,-1), ATANZ2(Pi(),0);

atan2 (1, 1) atan2 (-1, -1) atan2( pi(), 0)
7.853981633974483e-01 -2.356194490192345e+00 1.570796326794897e+00
CEIL Function
Description

The CEIL function returns the smallest integer that is not less than its argument. The return value is determined based
on the valid number of digits that are specified as the number operand argument.

Syntax

CEIL( number operand )

e number operand : An expression that returns a numeric value.

Example

SELECT CEIL(34567.34567), CEIL(-34567.34567);
ceil (34567.34567) ceil (-34567.34567)
34568.00000 -34567.00000

SELECT CEIL(34567.1), CEIL(-34567.1);

ceil (34567.1) ceil (-34567.1)
34568.0 -34567.0
CONY Function
Description

The CONYV function converts numbers between different number bases. This function returns a string representation of
a converted number.

The minimum value is 2 and the maximum value is 36. If to_base (representing the base to be returned) is negative,
number is regarded as a signed number. Otherwise, it regarded as a unsigned number.

Syntax
CONV (number, from base, to base)

e number : An input number
e from_base : The base of an input number
e to_base : The base of an returned value
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Example

SELECT CONV('f',16,2);
11111

SELECT CONV ('6H',20,8) ;
DALl

SELECT CONV (-30,10,-20);

COS Function

Description

The COS function returns a cosine value of the argument. The argument x must be a radian value. The return value is a
DOUBLE type.

Syntax
cos( x )

e x:An expression that returns a numeric value.

Example
SELECT COS (pi () /6), COS(pi()/3), COS(pi());
cos( pi()/6) cos( pi()/3) cos( pi())
8.660254037844387e-01 5.000000000000001e-01 -1.000000000000000e+00
COT Function
Description

The COT function returns the cotangent value of the argument x. That is, it returns a value whose tangent is x in radian.
The return value is a DOUBLE type.

Syntax
COT ( x )

*  x:An expression that returns a numeric value.

Example
SELECT COT (1), COT(-1), COT(0);
cot (1) cot (-1) cot (0)
6.420926159343306e-01 -6.420926159343306e-01 NULL
DEGREES Function
Description

The DEGREES function returns the argument x specified in radian converted to a degree value. The return value is a
DOUBLE type.

Syntax
DEGREES ( x )

e x:An expression that returns a numeric value.

Example

SELECT DEGREES (pi()/6), DEGREES (pi()/3), DEGREES (pi()):;
degrees ( pi()/6) degrees ( pi()/3) degrees ( pi())
3.000000000000000e+01 5.999999999999999%e+01 1.800000000000000e+02
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DRANDOM/DRAND Functions

Description

The DRANDOM/DRAND function returns a random double-precision floating point value in the range of between 0.0
and 1.0. A seed argument that is INTEGER type can be specified. It rounds up real numbers and an error is returned
when it exceeds the range of INTEGER.

The DRAND function performs the operation only once to produce only one random number regardless of the number
of rows where the operation is output, but the DRANDOM function performs the operation every time the statement is
repeated to produce a different random value for each row. Therefore, to output rows in a random order, you must use
the DRANDOM function in the ORDER BY clause.

To obtain a random integer value, use the RANDOM/RAND Functions.

Syntax

DRANDOM ( [seed] )
DRAND ( [seed] )

Example

SELECT DRAND(), DRAND(1), DRAND(1.4);

drand () drand (1) drand(1.4)

2.849646518006921e-001 4.163034446537495e-002 4.163034446537495e-002

SELECT * FROM rand tbl;

id name

——drandom ()
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SELECT DRAND (), DRANDOM ()
drand ()

returns random values on every row

FROM rand tbl;
drandom ()

7.638782921842098e-001
7.638782921842098e-001
7.638782921842098e-001
7.638782921842098e-001
7o
7
7
7
7
7

638782921842098e-001

.638782921842098e-001
.638782921842098e-001
.638782921842098e-001
.638782921842098e-001
.638782921842098e-001

~N bR RPN W W

.018707846308786e-001
.191320535905026e-001
.461714529862361e-001
.791894283883175e-001
.533829767754143e-001
.714224677266762e-001
.698049867244484e-001
.507583849604786e-002
.279091769157994e-001
.021088290047914e-001

--selecting rows in random order
SELECT * FROM rand tbl ORDER BY DRANDOM() ;

id name
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EXP Function

Description

The EXP function returns e* (the base of natural logarithm) raised to a power.

Syntax
EXP( x )

*  x:An operator which returns a numeric value

Example

SELECT EXP (1), EXP(0);
exp (1) exp (0)

2.718281828459045e+000 1.000000000000000e+000

SELECT EXP(-1), EXP(2.00);
exp (-1) exp (2.00)

3.678794411714423e-001 7.389056098930650e+000
FLOOR Function

Description

The FLOOR function returns the largest integer that is not greater than its argument. The data type of the return value is
the same as that of the argument.

Syntax
FLOOR ( number operand )

e number_operand : An operator which returns a numeric value

Example

--it returns the largest integer less than or equal to the arguments
SELECT FLOOR (34567.34567), FLOOR(-34567.34567) ;
floor (34567.34567) floor (-34567.34567)

34567.00000 -34568.00000

SELECT FLOOR(34567), FLOOR(-34567);

floor (34567) floor (-34567)
34567 -34567
FORMAT Function
Description

The FORMAT function displays the number x by using commas as thousands delimiters, so that its format becomes
H i #HA# and performs rounding after the decimal point to express as many as dec digits after it. The return
value is a string type.

Syntax
FORMAT ( x , dec )

e x,dec: An expression that returns a numeric value.
Example

SELECT FORMAT (12000.123456,3), FORMAT (12000.123456,0) ;
format (12000.123456, 3) format (12000.123456, 0)
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'12,000.123" 112,000°"
GREATEST Function

Description
The GREATEST function compares more than one expression specified as parameters and returns the greatest value. If

only one expression has been specified, the expression is returned because there is no expression to be compared with.

Therefore, more than one expression that are specified as parameters must be of the type that can be compared with each
other. If the types of the specified parameters are identical, so are the types of the return values; if they are different, the
type of the return value becomes a convertible common data type.

That is, the GREATEST function compares the values of column 1, column 2 and column 3 in the same row and
returns the greatest value while the MAX function compares the values of column in all result rows and returns the
greatest value.

Syntax
GREATEST ( expression [, expression]l* )

* expression : Specifies more than one expression. Their types must be comparable each other. One of the arguments
is NULL, NULL is returned.

Example
The following example shows how to retrieve the number of every medals and the highest number that Korea won
(demodb).
SELECT gold, silver , bronze, GREATEST (gold, silver, bronze) FROM participant
WHERE nation code = 'KOR';
gold silver bronze greatest(gold, silver, bronze)
9 12 9 12
8 10 10 10
7 15 5 15
12 5 12 12
12 10 11 12
HEX Function
Description

The HEX function returns a decimal string if a hexadecimal string is specified as an argument; it returns a hexadecimal
string if a decimal string is specified as an argument. If a number is specified as an argument, it returns a value like
CONV(num, 10, 16).

Syntax

HEX (str)
HEX (num)

e str: A hexadecimal string

e num : A decimal string

Example

SELECT HEX('ab'), HEX(128), CONV(HEX(128), 16, 10);

hex ('ab'") hex (128) conv (hex (128), 16, 10)
'6162" '80" '128"
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LEAST Function

Description
The LEAST function compares more than one expression specified as parameters and returns the smallest value. If only

one expression has been specified, the expression is returned because there is no expression to be compared with.

Therefore, more than one expression that are specified as parameters must be of the type that can be compared with each
other. If the types of the specified parameters are identical, so are the types of the return values; if they are different, the
type of the return value becomes a convertible common data type.

That is, the LEAST function compares the values of column 1, column 2 and column 3 in the same row and returns the
smallest value while the MIN function compares the values of column in all result rows and returns the smallest value.

Syntax
LEAST ( expression [, expression]l* )

e expression : Specifies more than one expression. Their types must be comparable each other. One of the arguments
is NULL, NULL is returned.

Example

The following example shows how to retrieve the number of every medals and the lowest number that Korea won
(demodb).

SELECT gold, silver , bronze, LEAST(gold, silver, bronze) FROM participant
WHERE nation code = 'KOR';

gold silver bronze least(gold, silver, bronze)
9 12 9 9
8 10 10 8
7 15 5 5
12 5 12 5
12 10 11 10
LN Function
Description

The LN function returns the natural log value (base = ¢) of an antilogarithm x. The return value is a DOUBLE type. If
the antilogarithm is 0 or a negative number, an error is returned.

Syntax
IN ( x )

*  x:An expression that returns a positive value.

Example

SELECT 1n(1), 1n(2.72);
In(1) 1n(2.72)
0.000000000000000e+00 1.000631880307906e+00

LOG2 Function
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Description

The LOG2 function returns a log value whose antilogarithm is x and base is 2. The return value is a DOUBLE type. If
the antilogarithm is 0 or a negative number, an error is returned.

Syntax
LOG2 ( x )
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*  x:An expression that returns a positive number.

Example

SELECT log2(l), log2(8);
log2 (1) log2(8)
0.000000000000000e+00 3.000000000000000e+00

LOG10 Function

Description

The LOG10 function returns the common log value of an antilogarithm x. The return value is a DOUBLE type. If the
antilogarithm is 0 or a negative number, an error is returned.

Syntax
LOGLO ( x )

e x:An expression that returns a positive number.

Example

SELECT loglO (1), logl0(1000) ;
logl0 (1) 10gl0(1000)

0.000000000000000e+00 3.000000000000000e+00
MOD Function

Description

The MOD function returns the remainder of the first parameter m divided by the second parameter n. If n is 0, m is
returned without the division operation being performed.

Note that if the dividend, the parameter m of the MOD function, is a negative number, the function operates differently
from a typical operation (classical modulus) method.

Result of MOD

m n MOD(m, n) Classical Modulus
m-n*FLOOR(m/n)

11 4 3 3

11 -4 3 -1

-11 4 -3 1

-11 -4 -3 -3

11 0 11 Divided by 0 error

Syntax

MOD (m, n)

* m: Represents a dividend. It is an expression that returns a numeric value.
* n:Represents a divisor. It is an expression that returns a numeric value.

Example

--it returns the reminder of m divided by n
SELECT MOD(11, 4), MOD(11, -4), MOD(-11, 4), MOD(-11, -4), MOD(11,0);
mod (11, 4) mod (11, -4) mod (=11, 4) mod (=11, -4) mod (11, 0)

3 3 =3 =3 11
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SELECT MOD(11.0, 4), MOD(11.000, 4), MOD(1l, 4.0), MOD(l1l, 4.000);
mod (11.0, 4) mod (11.000, 4) mod (11, 4.0) mod (11, 4.000)

3.0 3.000 3.0 3.000
PI Function

Description

The PI function returns the m value of type DOUBLE.

Syntax
PI()

Example

SELECT PI(), PI()/2;
pi() pi()/2

3.141592653589793e+00 1.570796326794897e+00
POW/POWER Functions

Description

The POW function returns x to the power of y. POW and POWER are used interchangeably. The return value is a
DOUBLE type.

Syntax

POW( x, y )
POWER ( x, y )

e x: It represents the base. It is an expression that returns a numeric value. An expression that returns a numeric value.

e y:Itrepresents the exponent. An expression that returns a numeric value. If the base is a negative number, an
integer must specified as the exponent.

Example

SELECT POWER(2, 5), POWER(-2, 5), POWER(O, 0), POWER(1,0);
power (2, 5) power (-2, 5) power (0, 0) power (1, 0)

3.200000000000000e+01 =
3.200000000000000e+01 1.000000000000000e+00 1.000000000000000e+00

--it returns an error when the negative base is powered by a non-int exponent
SELECT POWER (-2, -5.1), POWER(-2, -5.1);

ERROR
RADIANS Function

Description

The RADIANS function returns the argument x specified in degrees converted to a radian value. The return value is a
DOUBLE type.

Syntax
RADIANS ( x )

*  x:An expression that returns a numeric value.

Example

SELECT RADIANS (90), RADIANS(180), RADIANS(360);
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radians (90) radians (180) radians (360)

1.570796326794897e+00 3.141592653589793e+00 6.283185307179586e+00
RANDOM/RAND Functions

Description
The RANDOM/RAND function returns any integer value between 0°2*! and a seed argument that is INTEGER type

can be specified. It rounds up real numbers and an error is returned when it exceeds the range of INTEGER.

The RAND function performs the operation only once to produce only one random number regardless of the number of
rows where the operation is output, but the RANDOM function performs the operation every time the statement is
repeated to produce a different random value for each row. Therefore, to output rows in a random order, you must use
the RANDOM function.

To obtain a random real number, use the DRANDOM/DRAND Functions.

Syntax

RANDOM ( [seed] )
RAND ( [seed] )

Example
SELECT RAND(), RAND(1l), RAND(1.4);
rand () rand (1) rand(1l.4)
1526981144 89400484 89400484

--creating a new table
SELECT * FROM rand tbl;
id name
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--random () returns random values on every row
SELECT RAND(),RANDOM() FROM rand tbl;

rand () random ()
2078876566 1753698891
2078876566 1508854032
2078876566 625052132
2078876566 279624236
2078876566 1449981446
2078876566 1360529082
2078876566 1563510619
2078876566 1598680194
2078876566 1160177096
2078876566 2075234419

--selecting rows in random order
SELECT * FROM rand tbl ORDER BY RANDOM() ;
id name
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ROUND Function
Description

The ROUND function returns the specified argument, number_operand, rounded to the number of places after the
decimal point specified by the integer. If the integer argument is a negative number, it rounds to a place before the
decimal point, that is, at the integer part.

Syntax
ROUND ( number operand, integer )

e number_operand : An expression that returns a numeric value

» integer : Specifies the place to round to. If a positive integer # is specified, the number is represented to the nth
place after the decimal point; if a negative integer 7 is specified, the number is rounded to the nth place before the
decimal point.

e The return value has the same type as the number_operand.

Example

--it rounds a number to one decimal point when the second argument is omitted
SELECT ROUND (34567.34567), ROUND(-34567.34567) ;
round (34567.34567, 0) round (-34567.34567, 0)

34567.00000 -34567.00000

--it rounds a number to three decimal point
SELECT ROUND (34567.34567, 3), ROUND(-34567.34567, 3) FROM db root;
round (34567.34567, 3) round (-34567.34567, 3)

34567.34600 -34567.34600

--it rounds a number three digit to the left of the decimal point
SELECT ROUND (34567.34567, -3), ROUND(-34567.34567, -3);
round (34567.34567, -3) round (-34567.34567, -3)

35000.00000 -35000.00000
SIGN Function

Description

The SIGN function returns the sign of a given number. It returns 1 for a positive value, -1 for a negative value, and 0 for
zero.

Syntax
SIGN (number operand)

e number_operand : An operator which returns a numeric value

Example

--it returns the sign of the argument

SELECT SIGN(12.3), SIGN(-12.3), SIGN(O0);
sign(12.3) sign(-12.3) sign (0)

1 =1l 0
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SIN Function

Description

The SIN function returns a sine value of the parameter. The argument x must be a radian value. The return value is a
DOUBLE type.

Syntax
SIN ( x )

e x:An expression that returns a numeric value.

Example
SELECT SIN(pi()/6), SIN(pi()/3), SIN(pi());
sin( pi()/6) sin( pi()/3) sin( pi())
4.999999999999999e-01 8.660254037844386e-01 1.224646799147353e-16
SQRT Function
Description

The SQRT function returns the square root of x as a DOUBLE type.

Syntax
SORT ( x )

e x:An expression that returns a numeric value. An error is returned if this value is a negative number.

Example

SELECT SQRT (4), SOQRT(16.0);
sqrt (4) sqgrt (16.0)

2.000000000000000e+00 4.000000000000000e+00
TAN Function

Description

The TAN function returns a tangent value of the argument. The argument x must be a radian value. The return value is a
DOUBLE type.

Syntax
TAN ( x )

*  x:An expression that returns a numeric value.

Example

SELECT TAN (pi()/6), TAN(pi()/3), TAN(pi()/4);
tan( pi()/6) tan( pi()/3) tan( pi()/4)
5.773502691896257e-01 1.732050807568877e+00 9.999999999999999e-01

TRUNC/TRUNCATE Functions

Description

The TRUNC and TRUNCATE function truncates the numbers of the specified argument x to the right of the dec
position. If the dec argument is a negative number, it displays Os to the dec-th position left to the decimal point. Note
that the dec argument of the TRUNC function can be omitted, but that of the TRUNCATE function cannot be omitted.
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If the dec argument is a negative number, it displays Os to the dec-th position left to the decimal point. The number of
digits of the return value to be represented follows the argument x.

Syntax
TRUNC ( x[, dec] )
TRUNCATE ( x, dec )

e x:An expression that returns a numeric value.

* dec : The place to be truncated is specified. If a positive integer # is specified, the number is represented to the n-th
place after the decimal point; if a negative integer # is specified, the number is truncated to the n-th place before the
decimal point. It truncates to the first place after the decimal point if the dec argument is 0 or omitted. Note that the
dec argument cannot be omitted in the TRUNCATE function.

Example

--it returns a number truncated to 0 places
SELECT TRUNC (34567.34567), TRUNCATE (34567.34567, 0);
trunc (34567.34567, 0) trunc (34567.34567, 0)

34567.00000 34567.00000

--it returns a number truncated to three decimal places
SELECT TRUNC (34567.34567, 3), TRUNC(-34567.34567, 3);
trunc (34567.34567, 3) trunc (-34567.34567, 3)

34567.34500 -34567.34500

--it returns a number truncated to three digits left of the decimal point
SELECT TRUNC (34567.34567, -3), TRUNC(-34567.34567, -3);
trunc (34567.34567, -3) trunc (-34567.34567, -3)

34000.00000 -34000.00000

Date/Time Functions and Operators

ADDDATE/DATE_ADD Functions
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Description

The ADDDATE function performs an addition or subtraction operation on a specific DATE value; ADDDATE and
DATE_ADD are used interchangeably. The return value is a DATE or DATETIME type. The DATETIME type is
returned in the following cases.

*  The first argument is a DATETIME or TIMESTAMP type
e The first argument is a DATE type and the unit of INTERVAL value specified is less than the unit of day

Therefore, to return value of DATETIME type, you should convert the value of first argument by using the CAST
function. Even though the date resulting from the operation exceeds the last day of the month, the function returns a
valid DATE value considering the last date of the month.

If every argument value of date and time is 0, the return value is determined by the return_null_on_function_errors
system parameter; if it is set to yes, then NULL is returned; if it is set to no, an error is returned. The default value is no.

If the calculated value is between '0000-00-00 00:00:00' and '0001-01-01 00:00:00', a value having 0 for all arguments
is returned in DATE or DATETIME type. Note that operation in JDBC program is determined by the configuration of
zeroDateTimeBehavior, connection URL property (see "API Reference > JDBC API > JDBC Programming >
Connection Configuration").

Syntax

ADDDATE (date, INTERVAL expr unit)
DATE ADD (date, INTERVAL expr unit)
ADDDATE (date, days)
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e date: Itis a DATE, TIMETIME, or TIMESTAMP expression that represents the start date. If an invalid DATE

value such as '2006-07-00' is specified, an error is returned.

* expr: It represents the interval value to be added to the start date. If a negative number is specified next to the

INTERVAL keyword, the interval value is subtracted from the start date.

* unit : It represents the unit of the interval value specified in the expr expression. See the following table to specify
the format for the interpretation of the interval value. If the value of expr is less than the number requested in the
unit, it is specified from the smallest unit. For example, if it is HOUR_SECOND, three values such as
'HOURS:MINUTES:SECONDS' are required. In the case, if only two values such as "1:1" are given, it is regarded

as 'MINUTES:SECONDS'.

expr value for unit

Unit Value expr Value
MILLISECOND MILLISECONDS
SECOND SECONDS
MINUTE MINUTES
HOUR HOURS

DAY DAYS

WEEK WEEKS

MONTH MONTHS
QUARTER QUARTERS
YEAR YEARS

SECOND MILLISECOND 'SECONDS.MILLISECONDS'

MINUTE_MILLISECOND

'MINUTES:SECONDS .MILLISECONDS'

MINUTE_SECOND

'MINUTES:SECONDS'

HOUR_MILLISECOND

'HOURS:MINUTES:SECONDS.MILLISECONDS'

HOUR_SECOND

'HOURS:MINUTES:SECONDS'

HOUR_MINUTE

'HOURS:MINUTES'

DAY _MILLISECOND

'DAYS HOURS:MINUTES:SECONDS .MILLISECONDS'

DAY _SECOND 'DAYS HOURS:MINUTES:SECONDS'
DAY MINUTE 'DAYS HOURS:MINUTES'
DAY_HOUR 'DAYS HOURS'

YEAR_MONTH "YEARS-MONTHS'

Example

SELECT SYSDATE, ADDDATE (SYSDATE, INTERVAL 24 HOUR),

SYS DATE date add( SYS DATE ,

ADDDATE (SYSDATE,

INTERVAL 24 HOUR) adddate ( SYS DATE ,

1)

03/30/2010 12:00:00.000 AM 03/31/2010

--it substracts days when argument < 0

SELECT SYSDATE, ADDDATE (SYSDATE, INTERVAL -24 HOUR),

SYS DATE date add( SYS DATE ,

ADDDATE (SYSDATE,

INTERVAL -24 HOUR)

adddate ( SYS DATE , -1)

03/30/2010 12:00:00.000 AM 03/29/2010

--when expr is not fully specified for unit

select sys datetime, adddate(sys datetime, interval '1:20' HOUR SECOND) ;

SYS DATETIME

date add( SYS DATETIME ,

INTERVAL '1:20' HOUR SECOND)
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06:18:24.149 PM 06/28/2010 06:19:44.149 PM 06/28/2010
SELECT ADDDATE ('0000-00-00', 1 );
ERROR: Conversion error in date format.

-— In JDBC program, java error or depends on 'zeroDateTimeBehavior'
SELECT ADDDATE ('0001-01-01 00:00:00"', -1);

adddate ('0001-01-01 00:00:00"', -1)

'12:00:00.000 AM 00/00/0000"

ADDTIME Function

Description
The ADDTIME function adds or subtracts a value of specific time.
The first argument is DATE, DATETIME, TIMESTAMP, or TIME type and the second argument is TIME,

DATETIME, or TIMESTAMP type. Time should be include in the second argument, and the date of the second
argument is ignored. The return type for each argument type is follows:

First Argument Type Second Argument Type Return Type Note
TIME TIME, DATETIME, TIMESTAMP TIME The result value must be
equal to or less than 24 hours.
DATE TIME, DATETIME, TIMESTAMP DATETIME
DATETIME TIME, DATETIME, TIMESTAMP DATETIME
date/time string TIME, DATETIME, TIMESTAMP VARCHAR The result string includes
or time string time.
Syntax

ADDTIME ( exprl, exprZ2)

e exprl : DATE, DATETIME, TIME or TIMESTAMP type
* expr2 : DATETIME, TIMESTAMP, TIME type or date/time string

Example

SELECT ADDTIME (datetime'2007-12-31 23:59:59', time'l:1:2"');
addtime (datetime '2007-12-31 23:59:59', time '1l:1:2")

01:01:01.000 AM 01/01/2008

SELECT ADDTIME (time'01:00:00', time'02:00:01"'");
addtime (time '01:00:00', time '02:00:01")

03:00:01 AM

ADD MONTHS Function
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The ADD_MONTHS function adds a month value to the expression date_argument of DATE type, and it returns a
DATE type value. If the day (dd) of the value specified as an argument exists within the month of the result value of the
operation, it returns the given day (dd); otherwise returns the last day of the given month (dd). If the result value of the
operation exceeds the expression range of the DATE type, it returns an error.

Syntax
ADD MONTHS ( date argument , month )
date argument :

e date
* NULL
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month
* integer
* NULL

* date_argument : Specifies an expression of DATE type. To specify a TIMESTAMP or DATETIME value, an
explicit casting to DATE type is required. If the value is NULL, NULL is returned.

* month : Specifies the number of the months to be added to the date_argument. Both positive and negative values
can be specified. If the given value is not an integer type, conversion to an integer type by an implicit casting
(rounding to the first place after the decimal point) is performed. If the value is NULL, NULL is returned.

Example

--it returns DATE type value by adding month to the first argument

SELECT ADD MONTHS (DATE '2008-12-25"', 5), ADD MONTHS (DATE '2008-12-25", -=5);
add months (date '2008-12-25', 5) add months (date '2008-12-25', -5)

05/25/2009 07/25/2008

SELECT ADD MONTHS (DATE '2008-12-31', 5.5), ADD MONTHS (DATE '2008-12-31', -5.5);
add months (date '2008-12-31', 5.5) add months (date '2008-12-31', -5.5)

06/30/2009 06/30/2008

SELECT ADD MONTHS (CAST (SYS DATETIME AS DATE), 5), ADD MONTHS (CAST (SYS TIMESTAMP AS DATE),
5);

add months( cast( SYS DATETIME as date), 5) add months( cast( SYS TIMESTAMP as date),
5)

07/03/2010 07/03/2010
CURDATE/CURRENT_DATE/CURRENT_DATE()/SYS_DATE/SYSDATE

Description

The CURDATE(), CURRENT_DATE, CURRENT _DATE, SYS_DATE, and SYSDATE are used interchangeably,
and they return the current date as the DATE type (MM/DD/YYYY or YYYY-MM-DD). The unit is day.

If every argument value of date is 0, the return value is determined by the return_null_on_function_errors system
parameter; if it is set to yes, then NULL is returned; if it is set to no, an error is returned. The default value is no.

Syntax

CURDATE ()
CURRENT_DATE ()
CURRENT DATE

SYS_DATE

SYSDATE

Example

--it returns the current date in DATE type

SELECT CURDATE (), CURRENT DATE (), CURRENT DATE, SYS DATE, SYSDATE;
SYS_DATE SYS_DATE SYS_DATE SYS_DATE SYS_DATE

04/01/2010 04/01/2010 04/01/2010 04/01/2010 04/01/2010

--it returns the date 60 days added to the current date
SELECT CURDATE () +60;

SYS DATE +60

05/31/2010

SELECT TOiDAYS('OOOO—OO—OO');
ERROR: Conversion error in date format.
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CURRENT_DATETIME/CURRENT_DATETIME()/NOW()/SYS_DATETIME/SYSDATETIME

Description

CURRENT_DATETIME, CURRENT_DATETIME(), NOW() SYS_DATETIME, and SYSDATETIME are used
interchangeably, and they return the current date and time in DATETIME type. The unit is millisecond.

Syntax

CURRENT DATETIME
CURRENT DATETIME ()
NOW ()

SYS_DATETIME
SYSDATETIME

Example

--it returns the current date and time in DATETIME type
SELECT NOW (), SYS DATETIME;

SYS DATETIME SYS DATETIME

04:08:09.829 PM 02/04/2010 04:08:09.829 PM 02/04/2010

--it returns the timestamp value 1 hour added to the current sys datetime value
SELECT TO_ CHAR (SYSDATETIME+3600*1000, 'YYYY-MM-DD HH:MI');
to char( SYS DATETIME +3600*1000, 'YYYY-MM-DD HH:MI', 'en US')

12010-02-04 04:08"
CURTIME()/CURRENT_TIME/CURRENT_TIME()/SYS_TIME/SYSTIME

Description

The CURTIME(), CURRENT_TIME, CURRENT_TIME(), SYS_TIME, and SYSTIME are used interchangeably,
and they return the current time as TIME type (HH:MI:SS). The unit is second.

Syntax

CURTIME ()
CURRENT_TIME
CURRENT TIME ()

SYS_TIME

SYSTIME

Example

--it returns the current time in TIME type

SELECT CURTIME (), CURRENT TIME (), CURRENT TIME, SYS TIME, SYSTIME;
SYS TIME SYS TIME SYS TIME SYS TIME SYS TIME

04:37:34 PM 04:37:34 PM 04:37:34 PM 04:37:34 PM 04:37:34 PM

--it returns the time value 1 hour added to the current sys time
SELECT CURTIME ()+3600;
SYS TIME +3600

05:37:34 PM

CURRENT_TIMESTAMP/CURRENT_TIMESTAMP()/SYS_TIMESTAMP/SYSTIMESTAMP/LO
CALTIME/LOCATIME()/LOCALTIMESTAMP/LOCALTIMESTAMP()

Description

The CURRENT_TIMESTAMP, CURRENT_TIMESTAMP(), SYS_TIMESTAMP, SYSTIMESTAMP,
LOCALTIME, LOCALTIME(), LOCALTIMESTAMP, and LOCALTIMESTAMP() are used interchangeably,
and they return the current date and time as TIMESTAMP type. The unit is second.
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If you define DEFAULT value for column initial value and specify the initial value to SYS_DATETIME, the default
value is specified to the timestamp at the time of creating a table, not inserting a table. Note that the default value is not
specified in case of INSERT. Therefore, you must specify SYS_DATETIME in the VALUES of INSERT statement
upon inserting data.

Syntax

CURRENT TIMESTAMP
CURRENT TIMESTAMP ()
SYS_TIMESTAMP
SYSTIMESTAMP
LOCALTIME

LOCALTIME ()
LOCALTIMESTAMP
LOCALTIMESTAMP ()

Example

--it returns the current date and time in TIMESTAMP type
SELECT LOCALTIME, SYS TIMESTAMP;
SYS TIMESTAMP SYS TIMESTAMP

07:00:48 PM 04/01/2010 07:00:48 PM 04/01/2010

--it returns the timestamp value 1 hour added to the current sys timestamp value
SELECT CURRENT TIMESTAMP ()+3600;
SYS TIMESTAMP +3600

08:02:42 PM 04/01/2010
DATE Function

Description

The DATE function extracts the date part from specified argument, and returns it as MM/DD/YYYY' format string.
Arguments that can be specified are DATE, TIMESTAMP and DATETIME types. The return value is a VARCHAR
type.

0 is not allowed in the argument value corresponding to year, month, and day; however, if 0 is inputted in every
argument value corresponding to date and time, string where 0 is specified for every date value is returned.

Syntax
DATE (date)

e date: The DATE, TIMESTAMP or DATETIME can be specified.

Example

SELECT DATE ('2010-02-27 15:10:23");
date('2010-02-27 15:10:23")

'02/27/2010"

SELECT DATE (NOW() ) ;
date( SYS DATETIME )

'04/01/2010"

SELECT DATE ('0000-00-00 00:00:00") ;
date ('0000-00-00 00:00:00")

'00/00/0000"
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DATEDIFF Function

Description

The DATEDIFF function returns the difference between two arguments as an integer representing the number of days.
Arguments that can be specified are DATE, TIMESTAMP and DATETIME types and it return value is only
INTEGER type.

If every argument value of date and time is 0, the return value is determined by the return_null_on_function_errors
system parameter; if it is set to yes, then NULL is returned; if it is set to no, an error is returned. The default value is no.

Syntax
DATEDIFF (datel, dateZ2)

* datel, date2 : The DATE, TIMESTAMP or DATETIME type or date/time format string can be specified. If
invalid string is specified, an error is returned.

Example

SELECT DATEDIFF('2010-2-28 23:59:59"','2010-03-02");
datediff ('2010-2-28 23:59:59', '2010-03-02")

=2
SELECT DATEDIFF ('0000-00-00 00:00:00', '2010-2-28 23:59:59'");

ERROR: Conversion error in date format.

DATE_SUB()/SUBDATE() Functions

194

Description

The DATE_SUB and SUBDATE() are used interchangeably, and they perform an addition or subtraction operation on
a specific DATE value. The value is returned in DATE or DATETIME type. If the date resulting from the operation
exceeds the last day of the month, the function returns a valid DATE value considering the last date of the month.

If every argument value of date and time is 0, the return value is determined by the return_null_on_function_errors
system parameter; if it is set to yes, then NULL is returned; if it is set to no, an error is returned. The default value is no.

If the calculated value is between '0000-00-00 00:00:00' and '0001-01-01 00:00:00', a value having 0 for all arguments
is returned in DATE or DATETIME type. Note that operation in JDBC program is determined by the configuration of
zeroDateTimeBehavior, connection URL property (see "API Reference > JDBC API > JDBC Programming >
Connection Configuration").

Syntax

DATE SUB (date, INTERVAL expr unit)
SUBDATE (date, INTERVAL expr unit)
SUBDATE (date, days)

e date: Itis a DATE or TIMESTAMP ecxpression that represents the start date. If an invalid DATE value such as
'2006-07-00" is specified, NULL is returned.

* expr: It represents the interval value to be subtracted from the start date. If a negative number is specified next to
the INTERVAL keyword, the interval value is added to the start date.

e unit : It represents the unit of the interval value specified in the exp expression. To check the expr argument for the
unit value, see the table of ADDDATE/DATE_ADD Functions.

Example

SELECT SYSDATE, SUBDATE (SYSDATE, INTERVAL 24 HOUR), SUBDATE (SYSDATE, 1);
SYS DATE date sub( SYS DATE , INTERVAL 24 HOUR)  subdate( SYS DATE , 1)
03/30/2010 12:00:00.000 AM 03/29/2010 03/29/2010

--it adds days when argument < 0
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SELECT SYSDATE, SUBDATE (SYSDATE, INTERVAL -24 HOUR), SUBDATE (SYSDATE, -1);
SYS DATE date sub( SYS DATE , INTERVAL -24 HOUR) subdate ( SYS DATE , -1)

03/30/2010 12:00:00.000 AM 03/31/2010 03/31/2010

SELECT SUBDATE ('0000-00-00 00:00:00'", -50);
ERROR: Conversion error in date format.

SELECT SUBDATE ('0001-01-01 00:00:00', 10);
subdate ('0001-01-01 00:00:00', 10)

'12:00:00.000 AM 00/00/0000"
DAY/DAYOFMONTH Functions

Description
The DAY or DAYOFMONTH function returns day in the range of 1 to 31 from the specified parameter. You can
specify the DATE, TIMESTAMP, or DATETIME type; the value is returned in INTEGER type.

0 is not allowed in the argument value corresponding to year, month, and day; however, if 0 is inputted in every
argument value corresponding to date, 0 is returned as an exception.

Syntax

DAY (date)
DAYOFMONTH (date)

* date : Date

Example

SELECT DAYOFMONTH ('2010-09-09") ;
dayofmonth ('2010-09-09")

9

SELECT DAY ('2010-09-09 19:49:29");
day ('2010-09-09 19:49:29")

9

SELECT DAYOFMONTH('01:02:03") ;
ERROR: Conversion error in date format.

SELECT DAYOFMONTH ('0000-00-00 00:00:00") ;
dayofmonth ('0000-00-00 00:00:00")

0
DAYOFWEEK Function

Description

The DAYOFWEEK function returns a day in the range of 1 to 7 (1: Sunday, 2: Monday, ..., 7: Saturday) from the
specified parameters. The day index is same as the ODBC standards. You can specify the DATE, TIMESTAMP, or
DATETIME type; the value is returned in INTEGER type.

If every argument value of date and time is 0, the return value is determined by the return_null_on_function_errors
system parameter; if it is set to yes, then NULL is returned; if it is set to no, an error is returned. The default value is no.

Syntax
DAYOFWEEK (date)

e date : Date
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Example

SELECT DAYOFWEEK ('2010-09-09");
dayofweek ('2010-09-09")

5

SELECT DAYOFWEEK ('2010-09-09 19:49:29");
dayofweek ('2010-09-09 19:49:29")

5

SELECT DAYOFWEEK ('10:28:00") ;
ERROR: Conversion error in date format.

SELECT DAYOFWEEK ('0000-00-00") ;
ERROR: Conversion error in date format.

DAYOFYEAR Function

Description
The DAYOFYEAR function returns the day of a year in the range of 1 to 366. You can specify the DATE,
TIMESTAMP, or DATETIME types; the value is returned in INTEGER type.

If every argument value of date and time is 0, the return value is determined by the return_null_on_function_errors
system parameter; if it is set to yes, then NULL is returned; if it is set to no, an error is returned. The default value is no.

Syntax
DAYOFYEAR (date)

e date : Date

Example

SELECT DAYOFYEAR('2010-09-09");
dayofyear ('2010-09-09")

252

SELECT DAYOFYEAR('2010-09-09 19:49:29'");
dayofyear ('2010-09-09 19:49:29")

252

SELECT DAYOFYEAR('10:28:00") ;
ERROR: Conversion error in date format.

SELECT DAYOFYEAR('0000-00-00") ;
ERROR: Conversion error in date format.

EXTRACT Operator

Description

The EXTRACT operator extracts the values from date-time_argument and then converts the value type into
INTEGER.

0 is not allowed in the argument value corresponding to year, month, and day; however, if 0 is inputted in every
argument value corresponding to date and time, O is returned as an exception.

Syntax
EXTRACT ( field FROM date-time argument )
field :

* YEAR
* MONTH
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* DAY

* HOUR

* MINUTE

* SECOND

* MILLISECOND

date-time argument
* expression

* field : Specifies a value to be extracted from date-time expression.

* date-time argument : An expression that returns a value of date-time. This expression must be one of TIME,
DATE, TIMESTAMP, or DATETIME types. If the value is NULL, NULL is returned.

Example

SELECT EXTRACT (MONTH FROM DATETIME '2008-12-25 10:30:20.123' );
extract (month from datetime '2008-12-25 10:30:20.123")

12

SELECT EXTRACT (HOUR FROM DATETIME '2008-12-25 10:30:20.123' );
extract (hour from datetime '2008-12-25 10:30:20.123")

10

SELECT EXTRACT (MILLISECOND FROM DATETIME '2008-12-25 10:30:20.123'" );
extract (millisecond from datetime '2008-12-25 10:30:20.123")

123

SELECT EXTRACT (MONTH FROM '0000-00-00 00:00:00"') ;
extract (month from '0000-00-00 00:00:00")

0
FROM_DAYS Function

Description

The FROM_DAYS function returns a date value in DATE type if INTEGER type is inputted as an argument.

It is not recommended to use the FROM_DAYS function for dates prior to the year 1582 because the function does not
take dates prior to the introduction of the Gregorian Calendar into account.

If a value in the range of 0 to 3,652,424 can be inputted as an argument. If a value in the range of 0 to 365 is inputted, 0
is returned. 3,652,424, which is the maximum value, means the last day of year 9999.

Syntax
FROM_DAYS (N)
e N:Integer in the range of 0 to 3,652,424

Example

SELECT FROM_DAYS(719528);
from days (719528)

01/01/1970

SELECT FROM DAYS ('366"');
from days('366")

01/03/0001

SELECT FROM DAYS (3652424);
from days (3652424)

12/31/9999
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SELECT FROM_DAYS(3652425);
ERROR: Conversion error in date format.

SELECT FROMiDAYS(—l);
ERROR: Conversion error in date format.

SELECT FROM DAYS (0) ;
from days (0)

00/00/0000

FROM_UNIXTIME Function
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Description

The FROM_UNIXTIME function returns the date and time in the format of 'YYYY-MM-DD HH:MM:SS.' You can
specify INTEGER type that corresponds to the UNIX timestamp; the value is returned in VARCHAR type and is
displayed in the current time zone.

It displays the result according to the format that you specified, and the time format format follows the Date/Time
Format 2 table of DATE_FORMAT Function.

The relationship is not one of one-to-one correspondence between TIMESTAMP and UNIX timestamp so if you use
UNIX_TIMESTAMP or FROM_UNIXTIME function, partial value could be lost. For details,
see UNIX TIMESTAMP Function.

0 is not allowed in the argument value corresponding to year, month, and day; however, if 0 is inputted in every
argument value corresponding to date and time, string where 0 is specified for every date and time value is returned.
Note that operation in JDBC program is determined by the configuration of zeroDateTimeBehavior, connection URL
property (see "API Reference > JDBC API > JDBC Programming > Connection Configuration").

Syntax

FROM UNIXTIME ( unix timestamp([, format] )

*  unix_timestamp : Positive integer

e format : Time format. Follows the date/time format of the DATE_FORMAT Function.

Example

SELECT FROM UNIXTIME (1234567890) ;
from unixtime (1234567890)

01:31:30 AM 02/14/2009

SELECT FROM UNIXTIME ('1000000000");
from unixtime ('1000000000")

04:46:40 AM 09/09/2001

SELECT FROM UNIXTIME (1234567890, '3M %
Y

Y SW');
from unixtime (1234567890, 'SM Y SW')

'February 2009 Saturday'

SELECT FROM UNIXTIME ('1234567890','SM SY SW');
from unixtime ('1234567890', 'SM SY SW')

'February 2009 Saturday'

SELECT FROM UNIXTIME (-1);
ERROR: Conversion error in timestamp format.
Download in other formats:

SELECT FROM UNIXTIME (-1);
ERROR: Conversion error in timestamp format.
Download in other formats:
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SELECT FROM_UNIXTIME(O);
from unixtime (0)

12:00:00 AM 00/00/0000

LAST DAY Function

Description
The LAST_DAY function returns the last day of the given month as DATE type.

If every argument value of date and time is 0, the return value is determined by the return_null_on_function_errors
system parameter; if it is set to yes, then NULL is returned; if it is set to no, an error is returned. The default value is no.

Syntax

LAST DAY ( date argument )

date argument
* date
* NULL

e date_argument : Specifies an expression of DATE type. To specify a TIMESTAMPor DATETIME value,
explicit casting to DATE is required. If the value is NULL, NULL is returned.

Example

--it returns last day of the momth in DATE type
SELECT LAST DAY (DATE '1980-02-01'), LAST DAY (DATE '2010-02-01");
last day(date '1980-02-01") last day(date '2010-02-01")

02/28/1980 02/28/2010

--it returns last day of the momth when explicitly casted to DATE type
SELECT LAST DAY (CAST (SYS TIMESTAMP AS DATE)), LAST DAY (CAST (SYS DATETIME AS DATE));
last day( cast( SYS TIMESTAMP as date)) last day( cast( SYS DATETIME as date))

02/28/2010 02/28/2010

SELECT LAST DAY ('0000-00-00");
ERROR: Conversion error in date format.

MAKEDATE Function

Description

The MAKEDATE function returns a date from the specified parameter. You can specify an INTEGER type
corresponding to the day of the year in the range of 1 to 9999 as an argument; the value in the range of 1/1/1 to
12/31/9999 is returned in DATE type. If the day of the year has passed the corresponding year, it will become the next
year. For example, MAKEDATE(1999, 366) will return 2000-01-01.

However, if you input a value in the range of 0 to 69 as the year, it will be processed as the year 2000-2069, if it is a
value in the range of 70 to 99, it will be processed as the year 1970-1999.

If every value specified in year and dayofyear is 0, the return value is determined by the
return_null_on_function_errors system parameter; if it is set to yes, then NULL is returned; if it is set to no, an error
is returned. The default value is no.

Syntax
MAKEDATE (year, dayofyear)

e year: Year in the range of 1 to 9999

e dayofyear : If you input a value in the range of 0 to 99 in the argument, it is handled as an exception; dayofyear
must be equal to or less than 3,615,902 and the return value of MAKEDATE(100, 3615902) is 9999/12/31.
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Example

SELECT MAKEDATE (2010,277);
makedate (2010, 277)

10/04/2010

SELECT MAKEDATE (10,277) ;
makedate (10, 277)

10/04/2010

SELECT MAKEDATE (70,277) ;
makedate (70, 277)

10/04/1970

SELECT MAKEDATE (100, 3615902) ;
makedate (100, 3615902)

12/31/9999

SELECT MAKEDATE ('9999','365") ;
makedate ('9999', '365'")

12/31/9999

SELECT MAKEDATE (9999, 366) ;
ERROR: Conversion error in date format.

SELECT MAKEDATE (0,0) ;
ERROR: Conversion error in date format.

MAKETIME Function
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Description

The MAKETIME function returns the hour from specified argument in the AM/PM format. You can specify the
INTEGER types corresponding hours, minutes and seconds as arguments; the value is returned in DATETIME.

Syntax
MAKETIME (hour, min, Sec)
e hour : Integers representing the hours in the range of 0 to 23

* min : Integers representing the minutes in the range of 0 to 59
e sec : Integers representing the seconds in the range of 0 to 59

Example

SELECT MAKETIME (13, 34,4);
maketime (13, 34, 4)

01:34:04 PM

SELECT MAKETIME ('1','34','"'4");
maketime ('1', '34', '4"'")

01:34:04 AM
SELECT MAKETIME (24,0,0);

ERROR: Conversion error in time format.
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MINUTE Function

Description

The MINUTE function returns the minutes in the range of 0 to 59 from specified argument. You can specify the TIME,
TIMESTAMP, or DATETIME type; the value is returned in INTEGER type.

Syntax
MINUTE ( time)

e time: Time

Example

SELECT MINUTE ('12:34:56");
minute ('12:34:56")

34

SELECT MINUTE ('2010-01-01 12:34:56"') ;
minute ('2010-01-01 12:34:56")

34

SELECT MINUTE ('2010-01-01 12:34:56.7890");
minute ('2010-01-01 12:34:56.7890")

34
SELECT MINUTE ('2010-01-01");

In the command from line 1,
ERROR: Conversion error in time format.

MONTH Function

Description
The MONTH function returns the month in the range of 1 to 12 from specified argument. You can specify the DATE,
TIMESTAMP, or DATETIME type; the value is returned in INTEGER type.

0 is not allowed in the argument value corresponding to year, month, and day; however, if 0 is inputted in every
argument value corresponding to date, 0 is returned as an exception.

Syntax
MONTH (date)

e date : Date

Example

SELECT MONTH ('2010-01-02") ;
month ('2010-01-02")

1

SELECT MONTH('2010-01-02 12:34:56");
month ('2010-01-02 12:34:56")

1

SELECT MONTH ('2010-01-02 12:34:56.7890") ;
month ('2010-01-02 12:34:56.7890")

1

SELECT MONTH ('12:34:56");
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ERROR: Conversion error in date format.

SELECT MONTH ('0000-00-00") ;
month ('0000-00-00")

0

MONTHS BETWEEN Function

Description

The MONTHS_BETWEEN function returns the difference between the given DATE value. The return value is
DOUBLE type. An integer value is returned if the two dates specified as arguments are identical or are the last day of
the given month; otherwise, a value obtained by dividing the day difference by 31 is returned.

Syntax
MONTHS_BETWEEN (date argument, date argument)
date argument

* date
e NULL

* date_argument : Specifies an expression of DATE type. To specify a TIMESTAMPor DATETIME value,
explicit casting to DATE is required. If the value is NULL, NULL is returned.

Example

--it returns the negative months when the first argument is the previous date
SELECT MONTHS BETWEEN (DATE '2008-12-31', DATE '2010-6-30"');
months between (date '2008-12-31', date '2010-6-30")

-1.800000000000000e+001

--it returns integer values when each date is the last dat of the month
SELECT MONTHS BETWEEN (DATE '2010-6-30', DATE '2008-12-31");
months between (date '2010-6-30', date '2008-12-31")

1.800000000000000e+001

--it returns months between two arguments when explicitly casted to DATE type
SELECT MONTHS BETWEEN (CAST (SYS TIMESTAMP AS DATE), DATE '2008-12-25");
months between( cast( SYS TIMESTAMP as date), date '2008-12-25")

1.332258064516129e+001

--it returns months between two arguments when explicitly casted to DATE type
SELECT MONTHS_BETWEEN(CAST (SYS_DATETIME AS DATE), DATE '2008-12-25");
months between( cast( SYS DATETIME as date), date '2008-12-25")

1.332258064516129e+001

QUARTER Function
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Description

The QUARTER function returns the quarter in the range of 1 to 4 from specified argument. You can specify the DATE,
TIMESTAMP, or DATETIME type; the value is returned in INTEGER type.

Syntax
QUARTER (date)

e date : Date

Example

SELECT QUARTER('2010-05-05") ;
quarter ('2010-05-05")
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2

SELECT QUARTER('2010-05-05 12:34:56") ;
quarter ('2010-05-05 12:34:56")

2

SELECT QUARTER ('2010-05-05 12:34:56.7890") ;
quarter ('2010-05-05 12:34:56.7890")

2
SELECT QUARTER('12:34:56"');

ERROR: Conversion error in date format.

SEC_TO_TIME Function

Description

The SEC_TO_TIME function returns the time including hours, minutes and seconds from specified argument. You can
specify the INTEGER type in the range of 0 to 86,399; the value is returned in TIME type.

Syntax
SEC_TO_TIME (second)

* second : Seconds in the range of 0 to 86,399

Example

SELECT SEC TO TIME (82800);
sec_to time (82800)

11:00:00 PM

SELECT SEC TO TIME ('82800.3"');
sec to time('82800.3")

11:00:00 PM

SELECT SEC TO TIME (86399)
sec _to time (86399)

11:59:59 PM
SELECT SEC TO TIME (86400);

ERROR: Conversion error in time format.

SECOND Function

Description

The SECOND function returns the seconds in the range of 0 to 59 from specified argument. You can specify the TIME,
TIMESTAMP, or DATETIME; the value is returned in INTEGER type.

If the function fails, NULL is returned when the database server configuration parameter
return_null_on_function_errors is set to yes. When the parameter is set to no, the function outputs error message. The
default value of return_null_on_function_errors is no.

Syntax
SECOND ( t ime)

e time: Time
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Example

SELECT SECOND('12:34:56"'");
second('12:34:56")

56

SELECT SECOND('2010-01-01 12:34:56"'");
second ('2010-01-01 12:34:56")

56

SELECT SECOND('2010-01-01 12:34:56.7890");
second ('2010-01-01 12:34:56.7890")

56
SELECT SECOND ('2010-01-01");

ERROR: Conversion error in time format.

STR_TO_ DATE Function

Description

The STR_TO_DATE function converts the given character string to a date/time value by interpreting it according to
the specified format and operates in the opposite way to the DATE_FORMAT Function. The return value is determined
by the date/time part included in the character string and it is one of the DATETIME, DATE, and TIME types.

If the string includes an invalid date/time value or the character string cannot be interpreted by applying the format
specifier specified in the format, an error will be returned.

0 is not allowed in the argument value corresponding to year, month, and day; however, if 0 is inputted in every
argument value corresponding to date and time, the value of DATE or DATETIME type that has 0 for every date and
time value is returned as an exception. Note that operation in JDBC program is determined by the configuration of
zeroDateTimeBehavior, connection URL property (see Connection Configuration of JDBC API).

Syntax
STR_TO_DATE (string, format)
* string : All character string types can be specified.

e format : Specifies the format to interpret the character string. You should use character strings including % for the
format specifiers. See the table, date/time format 2 of DATE_FORMAT Function.

Example

SELECT STR TO DATE ('01,5,2013",'%d, %m, %Y");
str_to date('01,5,2013"', '%d,%m,%Y")

05/01/2013

SELECT STR TO DATE ('May 1, 2013','$M %d,%Y');
str to date('May 1, 2013', '$M %d,%Y')

05/01/2013
SELECT STR TO DATE('13:30:17','$h:%i");
Al

str to date('13:30:17', 'Sh:%i')

01:30:00 PM

SELECT STR TO DATE('09:30:17 PM', 'Sr');
str to date('09:30:17 PM', 'Sr')

09:30:17 PM

SELECT STR TO DATE('0,0,0000','%d,%m,%Y");

204



CUBRID SQL Guide

str_to date('0,0,0000', '$d,%m,3Y")

00/00/0000
TIME Function

Description

The TIME function extracts the time part from specified argument and returns it in the 'HH:MM:SS' format. You can
specify the TIME, TIMESTAMP, or DATETIME type; the value is returned in VARCHAR type.

Syntax
TIME (time)

e time: Time

Example

SELECT TIME ('12:34:56"');
time ('12:34:56")

'12:34:56.000"

SELECT TIME ('2010-01-01 12:34:56"');
time ('2010-01-01 12:34:56")

'12:34:56.000"'

SELECT TIME (datetime'2010-01-01 12:34:56"');
time (datetime '2010-01-01 12:34:56")

'12:34:56.000'"'
SELECT TIME ('invalid string');

ERROR: ERROR: Conversion error in time format.

TIME_TO_SEC Function

Description

The TIME_TO_SEC function returns the seconds in the range of 0 to 86,399 from specified argument. You can specify
the TIME, TIMESTAMP, or DATETIME type; the value is returned in INTEGER type.

Syntax
TIME TO_SEC (time)

e time: Time

Example

SELECT TIME TO SEC('23:00:00');
time to sec('23:00:00")

82800

SELECT TIME TO SEC('2010-10-04 23:00:00");
time to sec('2010-10-04 23:00:00")

82800

SELECT TIME TO SEC('2010-10-04 23:00:00.1234");
time to sec('2010-10-04 23:00:00.1234")

82800

SELECT TIME TO SEC('2010-01-01");
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ERROR: Conversion error in time format.

TIMEDIFF Function

Description
The TIMEDIFF function returns the time difference between the two specified time arguments.
You can enter a date/time type, the TIME, DATE, TIMESTAMP, or DATETIME type and the data types of the two

arguments must be identical. The TIME will be returned and the time difference between the two arguments must be in
the range of 00:00:00 -23:59:59. If it exceeds the range, an error will be returned.

Syntax
TIMEDIFF (exprl, expr2)

e exprl, expr2 : Time. The data types of the two arguments must be identical.

Example

SELECT TIMEDIFF (time '17:18:19', time '12:05:52"'");
timediff (time '17:18:19', time '12:05:52")

05:12:27 AM

SELECT TIMEDIFF('17:18:19',"'12:05:52");
timediff ('17:18:19', '12:05:52")

05:12:27 AM

SELECT TIMEDIFF ('2010-01-01 06:53:45', '2010-01-01 03:04:05");
timediff ('2010-01-01 06:53:45', '2010-01-01 03:04:05")

03:49:40 AM
SELECT TIMEDIFF('2010-01-02 06:53:45', '2010-01-01 03:04:05'");

ERROR: ERROR: Conversion error in time format.

TIMESTAMP Function
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Description
The TIMESTAMP function converts a DATE or TIMESTAMP type expression to DATETIME type.

If the DATE format string ('YYYY-MM-DD' or 'MM/DD/YYYY') or TIMESTAMP format string ('YYYY-MM-DD
HH:MI:SS or 'HH:MI:SS MM/DD/ YYYY") is specified as the first argument, the function returns it as DATETIME.

If the TIME format string ('HH:MI:SS") is specified as the second, the function adds it to the first argument and returns
the result as a DATETIME type. If the second argument is not specified, 12:00:00.000 AM is specified by default.

Syntax
TIMESTAMP (date [, time])

e date : The following format strings can be specified : 'YYYY-MM-DD', 'MM/DD/YYYY','YYYY-MM-DD HH:MI:SS',
and 'HH:MI:SS MM/DD/YYYY'

» time : The following format string can be specified : 'HH:MI:SS'

Example

SELECT TIMESTAMP ('2009-12-31'"), TIMESTAMP ('2009-12-31"',"'12:00:00") ;

timestamp ('2009-12-31") timestamp ('2009-12-31"', '12:00:00")
12:00:00.000 AM 12/31/2009 12:00:00.000 PM 12/31/2009
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SELECT TIMESTAMP ('2010-12-31 12:00:00','12:00:00") ;
timestamp ('2010-12-31 12:00:00', '12:00:00")

12:00:00.000 AM 01/01/2011

SELECT TIMESTAMP ('13:10:30 12/25/2008");
timestamp ('13:10:30 12/25/2008")

01:10:30.000 PM 12/25/2008
TO_DAYS Function

Description

The TO_DAYS function returns the number of days after year 0 in the rage of 366 to 3652424 from specified argument.
You can specify DATE type; the value is returned in INTEGER type.

It is not recommended to use the TO_DAYS function for dates prior to the year 1582, as the function does not take
dates prior to the introduction of the Gregorian Calendar into account.

Syntax
TO_DAYS (date)

e date : Date

Example

SELECT TO DAYS('2010-10-04");
to days('2010-10-04")

734414

SELECT TO DAYS('2010-10-04 12:34:56'");
to days ('2010-10-04 12:34:56")

734414

SELECT TO_DAYS('2010-10-04 12:34:56.7890") ;
to days('2010-10-04 12:34:56.7890")

734414

SELECT TO DAYS('l-1-1"');
to days('1-1-1")

366

SELECT TO DAYS('9999-12-31");
to days('9999-12-31")

3652424
SELECT TO DAYS ('12:34:56'");

ERROR: Conversion error in date format.

UNIX_TIMESTAMP Function

Description

The arguments of the UNIX_TIMESTAMP function can be omitted. If they are omitted, the function returns the
interval between '1970-01-01 00:00:00' UTC and the current system date/time in seconds as INTEGER type. If the date
argument is specified, the function returns the interval between '1970-01-01 00:00:00' UTC and the specified date/time
in seconds.

0 is not allowed in the argument value corresponding to year, month, and day; however, if 0 is inputted in every
argument value corresponding to date and time, 0 is returned as an exception.
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Syntax

UNIX TIMESTAMP ( [date] )
e date : DATE type or TIMESTAMP type, DATE format string ('YYYY-MM-DD' or 'MM/DD/YYYY"),

TIMESTAMP format string ('"YYYY-MM-DD HH:MI:SS' or'HH:MI.SS MM/DD/YYYY") or 'YYYYMMDD"' string
can be specified.

Example
SELECT UNIXiTIMESTAMP('1970—01—02'), UNIX TIMESTAMP () ;
unix timestamp ('1970-01-02") unix timestamp ()
54000 1270196737

SELECT UNIX TIMESTAMP ('0000-00-00 00:00:00'");
unix timestamp ('0000-00-00 00:00:00")

0

UTC_DATE Function

Description

The UTC_DATE function returns the UTC date in 'YYYY-MM-DD' format.

Syntax
UTC_DATE ()

Example

SELECT UTC_DATE () ;
utc date ()

01/12/2011

UTC_TIME Function

Description

The UTC_TIME function returns the UTC time in '"HH:MM:SS' format.

Syntax
UTC_TIME ()

Example

SELECT UTC TIME () ;
utc_time ()

10:35:52 AM

WEEK Function
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Description

The WEEK function returns the week in the range of 0 to 53 from specified argument. You can specify the DATE,
TIMESTAMP, or DATETIME type; the value is returned in INTEGER type.

You can omit the second argument, mode and must input a value in the range of 0 to 7. You can set that a week starts
from Sunday or Monday and the range of the return value is from 0 to 53 or 1 to 53 with this value. If you omit the
mode, the system parameter, default_week_format value will be used. The mode value means as follows:
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mode Start Day of the Week Range The First Week of the Year

0 Sunday 0~53 The first week that Sunday is included in the year

1 Monday 0~53  The first week that more than three days are included in the year
2 Sunday 1~53  The first week in the year that includes a Sunday

3 Monday 1~53  The first week in the year that includes more than three days

4 Sunday 0~53  The first week in the year that includes more than three days

5 Monday 0~53  The first week in the year that includes Monday

6 Sunday 1~53  The first week in the year that includes more than three days

7 Monday 1~53  The first week in the year that includes Monday

If the mode value is one of 0, 1, 4 or 5, and the date corresponds to the last week of the previous year, the WEEK
function will return 0. The purpose is to see what nth of the year the week is so it returns 0 for the 52th week of the year
1999.

SELECT YEAR('2000-01-01'), WEEK('2000-01-01"',0) ;
year ('2000-01-01") week ('2000-01-01", 0)

2000 0
To see what n-th the week is based on the year including the start day of the week, use 0, 2, 5 or 7 as the mode value.

SELECT WEEK ('2000-01-01",2);
week ('2000-01-01", 2)

52

Syntax
WEEK (date[, mode]

* date : Date
* mode : Value in the range of 0 to 7

Example

SELECT WEEK('2010-04-05") ;
week ('2010-04-05"', 0)

14

SELECT WEEK('2010-04-05 12:34:56',2);
week ('2010-04-05 12:34:56"',2)

14

SELECT WEEK('2010-04-05 12:34:56.7890',4);
week ('2010-04-05 12:34:56.7890",4)

14
SELECT WEEK ('12:34:56"'");
ERROR: Conversion error in date format.
SELECT WEEK('2010-04-05',38);

ERROR: Conversion error in date format.
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WEEKDAY Function

Description

The WEEKDAY function returns the day of week in the range of 0 to 6 (0: Sunday, 1: Monday, ..., 6: Saturday) from
the specified parameter. The day of week index is same as the ODBC standards. You can specify DATE,
TIMESTAMP, DATETIME types as parameters and an INTEGER type will be returned.

Syntax
WEEKDAY (date)

e date : Date

Example

SELECT WEEKDAY ('2010-09-09"'") ;
weekday ('2010-09-09")

3

SELECT WEEKDAY ('2010-09-09 13:16:00") ;
weekday ('2010-09-09 13:16:00")

3
SELECT WEEKDAY ('10:28:00") ;

ERROR: Conversion error in date format.

YEAR Function

Description

The YEAR function returns the year in the range of 1 to 9,999 from the specified parameter. You can specify DATE,
TIMESTAMP, or DATETIME type; the value is returned in INTEGER type.

Syntax
YEAR (date)

e date : Date

Example

SELECT YEAR('2010-10-04");
year ('2010-10-04")

2010

SELECT YEAR('2010-10-04 12:34:56"');
year ('2010-10-04 12:34:56")

2010

SELECT YEAR('2010-10-04 12:34:56.7890") ;
year ('2010-10-04 12:34:56.7890")

2010
SELECT YEAR('12:34:56");

ERROR: Conversion error in date format.
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CAST Operator

Description
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The CAST operator can be used to explicitly cast one data type to another in the SELECT statement. A query list or a

value expression in the WHERE clause can be cast to another data type.

Depending on the situation, data type can be automatically converted without suing the CAST operator. For details,
see Implicit Type Conversion.

See Converting the String of Date/Time Data Type into Data/Time Type regarding to convert the string of date/time
type into date/time type.

The following table shows a summary of explicit type conversions (casts) using the CAST operator in CUBRID.

From\To EN AN VC FC VB FB BLOB CLOB D T UT DT S MS SQ
EN Yes Yes Yes Yes No No No No No No No No No No No
AN Yes Yes Yes Yes No No No No No No No No No No No
vC Yes Yes Yes* Yes* Yes Yes Yes Yes Yes Yes Yes Yes No No No
FC Yes Yes Yes* Yes* Yes Yes Yes Yes Yes Yes Yes Yes No No No
VB No No Yes Yes Yes Yes Yes Yes No No No No No No No
FB No No Yes Yes Yes Yes Yes Yes No No No No No No No
BLOB No No Yes Yes Yes Yes Yes No No No No No No No No
CLOB No No Yes Yes Yes Yes No Yes No No No No No No No
D No No Yes Yes No No No No Yes No Yes Yes No No No
T No No Yes Yes No No No No No Yes No No No No No
UT No No Yes Yes No No No No Yes Yes Yes Yes No No No
DT No No Yes Yes No No No No Yes Yes Yes Yes No No No
S No No No No No No No No No No No No Yes Yes Yes
MS No No No No No No No No No No No No Yes Yes Yes
SQ No No No No No No No No No No No No Yes Yes Yes
* The CAST operation is allowed only when the value expression and the data type to be cast have the same character
code set.

Data Type Key

EN : Exact numeric data type INTEGER, SMALLINT, BIGINT, NUMERIC, DECIMAL)

AN : Approximate numeric data type (FLOAT/REAL, DOUBLE PRECISION, MONETARY)
VC : Variable-length character string (VARCHAR(n#), NCHAR VARYING(n))

FC : Fixed-length character string (CHAR(n), NCHAR(n))
VB: Variable-length bit string (BIT VARYING(n))

FB : Fixed-length bit string (BIT(n))
BLOB : Binary data that is stored outside DB

CLOB : String data that is stored inside DB

D : Date (DATE)
T : Time (TIME)
UT : Timestamp (TIMESTAMP)

S : Set (SET)
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e MS : Multiset MULTISET)
*  SQ: Sequence set (LIST, SEQUENCE)

Syntax

CAST (cast operand AS cast target)

cast operand :
* value expression
* NULL

cast target
* data type

e cast_operand : Declares the value to cast to a different data type.
* cast _target : Specifies the type to cast to.

Example
The following example shows how to explicitly cast and return a VARCHAR record in kg unit to a FLOAT.

--operation after casting character as INT type returns 2
SELECT (1+CAST ('l' AS INT));
(1+ cast('l' as integer))

2

--cannot cast the string which is out of range as SMALLINT
SELECT (1+CAST('1234567890' AS SMALLINT)) ;

ERROR: Cannot coerce value of domain "character" to domain "smallint".
--operation after casting returns 1+1234567890
SELECT (1+CAST('1234567890' AS INT));

(1+ cast('1234567890"' as integer))

1234567891

--'1234.567890"' is casted to 1235 after rounding up
SELECT (1+CAST('1234.567890' AS INT));
(1+ cast('1234.567890"'" as integer))

1236

--'1234.567890"'" is casted to string containing only first 5 letters.
SELECT (CAST('1234.567890' AS CHAR(5)));
( cast('1234.567890"' as char(5)))

'1234."

--numeric type can be casted to CHAR type only when enough length is specified
SELECT (CAST(1234.567890 AS CHAR(5)));

ERROR: Cannot coerce value of domain "numeric" to domain "character".
--numeric type can be casted to CHAR type only when enough length is specified
SELECT (CAST (1234.567890 AS CHAR(11)));

( cast(1234.567890 as char(1l1l)))

'1234.567890"

--numeric type can be casted to CHAR type only when enough length is specified
SELECT (CAST (1234.567890 AS VARCHAR)) ;
( cast(1234.567890 as varchar))

'1234.567890"

--string can be casted to time/date types only when its literal is correctly specified
SELECT (CAST('2008-12-25 10:30:20"'" AS TIMESTAMP));
( cast('2008-12-25 10:30:20' as timestamp))

10:30:20 AM 12/25/2008

SELECT (CAST('10:30:20' AS TIME));
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( cast('10:30:20' as time))

10:30:20 AM

--string can be casted to TIME type when its literal is same as TIME’s.
SELECT (CAST('2008-12-25 10:30:20"' AS TIME)) ;
( cast('2008-12-25 10:30:20"' as time))

10:30:20 AM

--string can be casted to TIME type after specifying its type of the string
SELECT (CAST (TIMESTAMP'2008-12-25 10:30:20"' AS TIME)) ;
( cast(timestamp '2008-12-25 10:30:20' as time))

10:30:20 AM

SELECT CAST ('abcde' AS BLOB);
cast ('abcde' as blob)

file:/homel/userl/db/tdb/lob/ces 743/ces temp.00001283232024309172 1342

SELECT CAST(B'11010000"' as varchar(10)) ;
cast (B'11010000"' as wvarchar (10))

140"’

SELECT CAST ('lA' AS BLOB) ;
cast ("1A' as bit(16))

X'1a00"

Remark

*  CAST is allowed only between data types having the same character set.
* Ifyou cast an approximate data type to integer type, the number is rounded to zero decimal places.

¢ Ifyou cast a numeric data type to string character type, it should be longer than the length of significant figures +
decimal point. An error occurs otherwise.

» Ifyou cast a character string type A to a character string type B, B should be longer than the A. The end of
character string is truncated otherwise.

* Ifyou cast a character string type A to a date-time date type B, it is converted only when literal of A and B type
match one another. An error occurs otherwise.

e You must explicitly do type casting for numeric data stored in a character string so that an arithmetic operation can
be performed.

DATE_FORMAT Function

Description

The DATE_FORMAT function converts the value of strings with DATE format ('YYYY-MM-DD' or '"MM/DD/YYYY")
or that of date/time data type (DATE, TIMESTAMP, DATETIME) to specified date/time format and then return the
value with the VARCHAR data type.

Syntax
DATE_FORMAT (date, format)

e date: A value of strings with the DATE format ('YYYY-MM-DD' or 'MM/DD/YYYY") or that of date/time data type
(DATE, TIMESTAMP, DATETIME) can be specified .

e format : Specifies the output format. Use a string that contains ‘%’ as a specifier. See the following table to specify
the format. Date/Time formats described in the following Date/Time Format 2 table are used in DATE_ FORMAT
function, and TIME_FORMAT Function, and STR_TO_DATE Function.

Default Date/Time Format

Date/Time Type Default Output Format
DATE 'MM/DD/YYYY'
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TIME 'HH:MI:SS AM'

TIMESTAMP 'HH:MI:SS AM MM/DD/YYYY'
DATETIME 'HH:MI:SS.FF AM MM/DD/YYYY
Date/Time Format 2

format Value Meaning

%a Weekday, English abbreviation (Sun, ..., Sat)

%b Month, English abbreviation (Jan, ..., Dec)

%c Month (1, ..., 12)

%D Day of the month, English ordinal number (1st, 2nd, 3rd, ...)

%d Day of the month, two-digit number (01, ..., 31)

Y%e Day of the month (1, ..., 31)

%f Microseconds, three-digit number (000, ..., 999)

%H Hour, 24-hour based, number with at least two--digit (00, ..., 23, ..., 100, ...)

%h Hour, 12-hour based two-digit number (01, ..., 12)

%l Hour, 12-hour based two-digit number (01, ..., 12)

%1 Minutes, two-digit number (00, ..., 59)

%j Day of year, three-digit number (001, ..., 366)

%k Hour, 24-hour based, number with at least one-digit (0, ..., 23, ..., 100, ...)

%Il Hour, 12-hour based (1, ..., 12)

%M Month, English string (January, ..., December)

Y%m Month, two-digit number (01, ..., 12)

%p AM or PM

%r Time, 12-hour based, hour:minute:second (hh:mm:ss AM or hh:mm:ss PM)

%S Seconds, two-digit number (00, ..., 59)

%s Seconds, two-digit number (00, ..., 59)

%T Time, 24-hour based, hour:minute:second (hh:mm:ss)

%U Week, two-digit number, week number of the year with Sunday being the first day Week
(00, ..., 53)

Y%u Week, two-digit number, week number of the year with Monday being the first day (00,
. 53)

%V Week, two-digit number, week number of the year with Sunday being the first day Week
Eg%allai)?: ?[0 use in combination with %X)

Y%v Week, two-digit number, week number of the year with Monday being the first day (00,
&\.;iij’lé)lble to use in combination with %X)

%W Weekday, English string (Sunday, ..., Saturday)

Y%ow Day of the week, number index (0=Sunday, ..., 6=Saturday)

%X Year, four-digit number calculated as the week number with Sunday being the first day of
the week (0000, ..., 9999)
(Available to use in combination with %V)

Y%x Year, four-digit number calculated as the week number with Monday being the first day

of the week (0000, ..., 9999)
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(Available to use in combination with %V)

%Y Year, four-digit number (0001, ..., 9999)

Y%y Year, two-digit number (00, 01, ..., 99)

%% Output the special character "%" as a string

Y%x Output an arbitrary character x as a string out of English letters that are not used as

format specifiers.

Example

SELECT DATE FORMAT ('2009-10-04 22:23:00', '3W %M %Y');
date format ('2009-10-04 22:23:00', 'SW %M 3Y')

'Sunday October 2009'

SELECT DATE FORMAT ('2007-10-04 22:23:00', '%H:%i:%s');

date format ('2007-10-04 22:23:00', '$H:%i:%s')

'22:23:00"
SELECT DATE FORMAT ('1900-10-04 22:23:00', '3%D %y %a %d %m %b %j');
date format ('1900-10-04 22:23:00', '$D %y %a %d %m %b %j')

'4th 00 Thu 04 10 Oct 277"

SELECT DATE FORMAT ('1999-01-01"', '$X %V');
date format ('1999-01-01"', 'S$X V')

11998 52"
TIME_FORMAT Function

Description

The TIME_FORMAT function converts the value of strings with TIME format ('HH-MI-SS) or that of date/time data
type (DATE, TIMESTAMP, DATETIME) to specified date/time format and then return the value with the
VARCHAR data type.

Syntax
TIME_ FORMAT (time, format)

e time : A value of string with TIME (HH:MI:SS) or that of date/time data type (DATE, TIMESTAMP,
DATETIME) an be specified.

* format : Specifies the output format. Use a string that contains ‘%’ as a specifier. See the table of the Date/Time
Format 2 table. If un-related format specifier is used, the English letters themselves are displayed.

Example

SELECT TIMEiFORMAT('22:23:00', '$H %1 %s'):;
time format ('22:23:00', '%H %i %s')

o°

'22 23 00"
SELECT TIME FORMAT ('23:59:00', '$H %$h %$i %s $f');
time format ('23:59:00', '$H Sh %i %$s $f')

'23 11 59 00 000"

SELECT SYSTIME, TIME FORMAT (SYSTIME, '3T')
SYS TIME time format( SYS TIME , 'ST'

08:46:53 PM '20:46:53"
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TO_CHAR Function (date_time)

Description

The TO_CHAR function converts the value of strings with TIME format (HH:MI:SS) or that of date/time type (TIME,
TIMESTAMP, DATETIME) by Date/Time Format 1 and then return the value with the VARCHAR data type. If a
format argument is not specified, it converts the value based by default format. If a format which is not corresponding to

the given value, an error is returned.

Syntax

TO_CHAR( date time [, format [, date lang string literal ]] )

date time :
* date

e time

e timestamp
e datetime

e NULL

format :
e character strings (see Date/Time Format 1 )
e NULL

date lang string literal : (see date lang string literal)

* 'en US'
+ 'ko KR'
* date_time : Specifies an expression that returns date-time type string. If the value is NULL, NULL is returned.

e format : Specifies a format of return value. If a format is not specified, the default format is used. If the value is
NULL, NULL is returned.

* date lang string literal : Specifies a language applied to a return value (see date_lang_string_literal). The default
value is 'en_US'. You can modify the value by specifying the CUBRID_DATE_LANG environment variable.

Default Date/Time Format

Date/Time Type Default Output Format

DATE 'MM/DD/YYYY'

TIME 'HH:MIL:SS AM'

TIMESTAMP 'HH:MI:SS AM MM/DD/YYYY'
DATETIME 'HH:MI:SS.FF AM MM/DD/YYYY'

Date/Time Format 1

Format Element  Description

CC Century
YYYY,YY Year with 4 numbers, Year with 2 numbers
Q Quarter (1, 2, 3, 4; January - March = 1)
MM Month (01-12; January = 01)
Note : MI represents the minute of hour.
MONTH Month in characters
MON Abbreviated month name
DD Day (1 -31)
DAY Day of the week in characters
DY Abbreviated day of the week
Dord Day of the week in numbers (1 - 7)
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AM or PM AM/PM

A.M. or P.M. AM/PM with periods

HH or HH12 Hour (1 -12)

HH24 Hour (0 - 23)

MI Minute (0 - 59)

SS Second (0 - 59)

FF Millsecond (0-999)

-/, "text" Punctuation and quotation marks are represented as they are in the result

Example of date_lang_string_literal

Format Element

Date_lang_string_literal

‘en_US' 'ko_KR'
MONTH JANUARY =
MON JAN 1
DAY MONDAY 9ol
DY MON 2l
Month January 1<
Mon Jan 1
Day Monday g9l
Dy Mon 2l
month january =
mon jan 1
day monday g9l
Dy mon 2l
AM AM o
Am Am =¥s!
am am oA
AM. AM. o
A.m A.m. QK
a.m. a.m. [=¥s
PM AM ox
Pm Am QX
pm am o
P.M. AM. QX
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p.m.

The Number of Digits Format

Format Element Number of Digits
MONTH(Month, month) 9 (ko KR :4)
MON(Mon, mon) 3 (ko KR :2)

DAY (Day, day) 9 (ko_KR: 6)
DY(Dy, dy) 3 (ko KR :2)
HH12, HH24 2

"text" The length of the text

Other formats Same as the length of the format

Example

--creating a table having date/time type columns
CREATE TABLE datetime tbl(a TIME, b DATE, c TIMESTAMP, d DATETIME) ;
INSERT INTO datetime tbl VALUES (SYSTIME, SYSDATE, SYSTIMESTAMP, SYSDATETIME) ;

--selecting a VARCHAR type string from the data in the specified format
SELECT TO CHAR(b, 'DD, DY , MON, YYYY') FROM datetime tbl;
to char (b, 'DD, DY , MON, YYYY', 'en US'")

'04, THU , FEB, 2010'

SELECT TO CHAR(c, 'HH24:MI, DD, MONTH, YYYY') FROM datetimeitbl;
to char(c, 'HH24:MI, DD, MONTH, YYYY', 'en US')

'16:50, 04, FEBRUARY , 2010"'
SELECT TO CHAR(c, 'HH24:MI:FF, DD, MONTH, YYYY') FROM datetimeitbl;
ERROR: Invalid format.

SELECT T07CHAR(d, 'HH12:MI:SS:FF pm, YYYY-MM-DD-DAY') FROM datetimeitbl;
to char(d, 'HH12:MI:SS:FF pm, YYYY-MM-DD-DAY', 'en US')

'04:50:11:624 pm, 2010-02-04-THURSDAY '

SELECT TO CHAR (TIMESTAMP'2009-10-04 22:23:00', 'Day Month yyyy');
to char(timestamp '2009-10-04 22:23:00', 'Day Month yyyy', 'en US'")

'Sunday October 2009'
TO_CHAR Function (number)

Description

The TO_CHAR function converts a Number Format or numeric data type to a character string according to the number
format and returns it. The type of the return value is VARCHAR. If the number format has not been specified as an
argument, all significant figures are converted to a character string according to the default format.

Syntax

TO_CHAR (number argument[, format argument ]

number argument

e numeric (decimal)
e integer

e smallint

* bigint
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e float (real)
e double
* NULL

format argument
e character strings (see Number Format)
* NULL

e number_argument : Specifies an expression that returns numeric data type string. If the input value is NULL,

NULL is returned. If the input value is character type, the character itself is returned.

e format _argument : Specifies a format of return value. If format is not specified, all significant figures are returned

as character string by default. If the value is NULL, NULL is returned.

Number Format

Format Element Example Description

9 9999 The number of 9's represents the number of significant figures to be
returned.
If the number of significant figures specified in the format is not
sufficient, only the decimal part is rounded. If it is less than the number of
digits in an integer, # is outputted.
If the number of significant figures specified in the format is sufficient,
the part preceding the integer part is filled with space characters and the
decimal part is filled with 0.

0 0999 If the number of significant figures specified in the format is sufficient,
the part preceding the integer part is filled with 0, not space characers
before the value is returned.

S S9999 Outputs the negative/positive sign in the specified position. These signs
can be used only at the beginning of character string.

C C9999 Returns the ISO currency code at the specified position.

,(comma) 9,999 Returns a comma (",") at the specified position. Multiple commas are

allowed in the format.

.(percimal point) 9.999 Outputs the decimal point (".") that distinguishes the integer and the
decimal part at a specified position. Only one decimal point is allowed in
the format.

EEEE 9.99EEEE Returns a scientific notation number.

Example

--selecting a string casted from a number in the specified format
SELECT TO CHAR (12345, 'S999999'), TO CHAR(12345,'S099999");

' +12345" '+012345"

SELECT TO CHAR (1234567, 'C9,999,999,999");

! $1,234,567"'

SELECT TO_CHAR(123.4567,'99'), TO _CHAR(123.4567,'999.99999"),

TO CHAR(123.4567,'99999.999");

to char(123.4567, '99', 'en US') to char(123.4567, '999.99999',
'en US') to char(123.4567, '99999.999', 'en US')

Vi '123.45670" ' 123.457"

SELECT TO_CHAR(1.234567, '99.999EEEE'), TO_CHAR(1.234567E-4);
to char(1.234567, '99.999EEEE', 'en US') to char(1.234567E-4)

'1.235E+00"' '0.0001234567"
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TO_DATE Function

Description

The TO_DATE function interprets a character string based on the date format given as an argument, converts it to a
DATE type value, and returns it. For the format, sece TO_CHAR Function (date_time). If a format is not specified, the
"MM/DD/YYYY" format is applied by default.

Syntax

TO_DATE (string argument|[, format argument[,date lang string literall])

string argument :
e character strings
* NULL

format argument :
e character strings (see Date/Time Format 1)
* NULL

date lang string literal : (see date lang string literal)
e 'en US'
+ 'ko KR'

e string_argument : Specifies an expression that returns character string. If the value is NULL, NULL is returned.

e format _argument : Specifies a format of return value to be converted as DATE type. See the "Default Date-Time
Format" table of TO_CHAR Function (date_time). If the value is NULL, NULL is returned.

e date lang string literal : Specifies the language for the input value to be applied. You can modify the value by
using the CUBRID_DATE_LANG environment.

Example

--selecting a date type value casted from a string in the specified format

SELECT TO DATE ('12/25/2008");
to date('12/25/2008")

12/25/2008

SELECT TO DATE ('25/12/2008', 'DD/MM/YYYY');
to date('25/12/2008', 'DD/MM/YYYY', 'en US')

12/25/2008

SELECT TO DATE ('081225', 'YYMMDD');
to date('081225', 'YYMMDD', 'en US')

12/25/2008

SELECT TOiDATE('2008—12—25', 'YYYY-MM-DD') ;
to date ('2008-12-25', 'YYYY-MM-DD', 'en US')

12/25/2008

TO DATETIME Function
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Description

The TO_DATETIME function interprets a character string based on the date-time format given as an argument,
converts it to a DATETIME type value, and returns it. For the format, see TO_CHAR Function (date_time). If format
is not specified, the "HH:MI:SS.FF [am|pm] MM/DD/YYYY" format is applied by default.

Syntax

TO_DATETIME (string argument|[, format argument[,date lang string literal]])

string argument :
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e character strings
e NULL

format argument
e character strings (see the table Date/Time Format 1)
* NULL

date lang string literal : (see the table Example of date lang string literal)
e 'en US'
+ 'ko KR'

*  string_argument : Specifies an expression that returns character string. If the value is NULL, NULL is returned.

* format _argument : Specifies a format of return value to be converted as DATETIME type. See the "Default Date-
Time Format" table of TO_CHAR Function (date_time). If the value is NULL, NULL is returned.

* date lang string literal : Specifies the language for the input value to be applied. You can modify the value by
using the CUBRID_DATE_LANG environment.

Example

--selecting a datetime type value casted from a string in the specified format

SELECT TO_DATETIME ('13:10:30 12/25/2008");
to_datetime ('13:10:30 12/25/2008")

01:10:30.000 PM 12/25/2008

SELECT TO_DATETIME('O8-DeC-25 13:10:30.999', 'YY-Mon-DD HH24:MI:SS.FF');
to datetime ('08-Dec-25 13:10:30.999', 'YY-Mon-DD HH24:MI:SS.FF', 'en US')

01:10:30.999 PM 12/25/2008

SELECT TO DATETIME ('DATE: 12-25-2008 TIME: 13:10:30.999', '"DATE:" MM-DD-YYYY "TIME:"
HH24:MI:SS.FF');

to datetime ('DATE: 12-25-2008 TIME: 13:10:30.999', '"DATE:" MM-DD-YYYY "TIME:"
HH24:MI:SS.FF', 'en US')

01:10:30.999 PM 12/25/2008
TO_NUMBER Function

Description
The TO_NUMBER function interprets a character string based on the number format given as an argument, converts it

to a NUMERIC type value, and returns it. If the number format is not specified, returns all significant figures that are
included in the character string as NUMERIC type numbers by default.

Syntax
TO_NUMBER (string argument[, format argument ])
string argument

* character strings
 NULL

format argument
* character strings
* NULL

» string_argument : Specifies an expression that returns character string. If the value is NULL, NULL is returned.

e format_argument : Specifies a format of return value to be converted as NUMBER type. See the "Number Format"
table of TO_CHAR Function (number). If the value is NULL, an error is returned.

Example

--selecting a number casted from a string in the specified format
SELECT TO NUMBER('-1234");
to number ('-1234")

-1234
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SELECT TO NUMBER('12345','999999"'");
to number ('12345', '999999"')

12345

SELECT TO NUMBER('$12,345.67','C99,999.999");
to number('$12,345.67', 'C99,999.999")

12345.670

SELECT TO NUMBER('12345.67','99999.999");
to number ('12345.67"', '99999.999")

12345.670
TO_TIME Function

Description

The TO_TIME function interprets a character string based on the time format given as an argument, converts it to a
TIME type value, and returns it. For the format, see TO_CHAR Function (date_time). If a format is not specified, the
"HH:MI:SS" format is applied by default.

Syntax

TO_TIME (string argument|[, format argument [,date lang string literall]]):

string argument
* character strings
* NULL

format argument
* character strings (see Date/Time Format 1)
¢ NULL

date lang string literal : (see date lang string literal)
* 'en US'
+ 'ko KR'

» string_argument : Specifies an expression that returns character string. If the value is NULL, NULL is returned.

e format_argument : Specifies a format of return value to be converted as TIME type. See the "Default Date-Time
Format" table of TO_CHAR Function (date_time). If the value is NULL, NULL is returned.

e date_lang string_literal : Specifies the language for the input value to be applied. You can modify the value by
using the CUBRID_DATE_LANG environment.

Example

--selecting a time type value casted from a string in the specified format

SELECT TO TIME ('13:10:30");
to time('13:10:30")
01:10:30 PM

SELECT TO TIME ('HOUR: 13 MINUTE: 10 SECOND: 30', '"HOUR:" HH24 "MINUTE:" MI "SECOND:" SS');

to time ('HOUR: 13 MINUTE: 10 SECOND: 30', '"HOUR:" HH24 "MINUTE:" MI "SECOND:" SS',

'en US'")
01:10:30 PM

SELECT TO TIME ('13:10:30', 'HH24:MI:SS');
to time('13:10:30', 'HH24:MI:SS', 'en US')

01:10:30 PM

SELECT TO TIME ('13:10:30', 'HH12:MI:SS');
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ERROR: Conversion error in date format.

TO TIMESTAMP Function

Description

The TO_TIMESTAMP function interprets a character string based on the time format given as an argument, converts
it to a TIMESTAMP type value, and returns it. For the format, see TO_CHAR Function (date time). If a format is not
specified, the "HH:MI[:SS] [am|pm] MM/DD/YYYY" format is applied by default.

Syntax

TO_TIMESTAMP (string argument|, format argument[,date lang string literall])

string argument
* character strings
* NULL

format argument
* character strings (see Date/Time Format 1 table)
* NULL

date lang string literal : (see date lang string literal table)
* 'en US'
* 'ko KR'

* string argument : Specifies an expression that returns character string. If the value is NULL, NULL is returned.

* format_argument : Specifies a format of return value to be converted as TIMESTAMP type. See the "Default
Date-Time Format" table of TO_CHAR Function (date_time). If the value is NULL, NULL is returned.

* date lang string literal : Specifies the language for the input value to be applied. You can modify the value by
using the CUBRID_DATE_LANG environment.

Example

--selecting a timestamp type value casted from a string in the specified format

SELECT TO TIMESTAMP ('13:10:30 12/25/2008");
to timestamp ('13:10:30 12/25/2008")

01:10:30 PM 12/25/2008

SELECT TO TIMESTAMP ('08-Dec-25 13:10:30', 'YY-Mon-DD HH24:MI:SS');
to timestamp ('08-Dec-25 13:10:30', 'YY-Mon-DD HH24:MI:SS', 'en US')

01:10:30 PM 12/25/2008

SELECT TO TIMESTAMP ('YEAR: 2008 DATE: 12-25 TIME: 13:10:30', '"YEAR:" YYYY "DATE:" MM-DD
"TIME:" HH24:MI:SS');

to_timestamp('YEAR: 2008 DATE: 12-25 TIME: 13:10:30', '"YEAR:" YYYY "DATE:" MM-DD "TIME:"
HH24:MI:SS', 'en US')

01:10:30 PM 12/25/2008

Aggregate Functions
AVG Function

Description

The AVG function calculates the arithmetic average of the value of an expression representing all rows. Only one
expression is specified as a parameter. You can get the average without duplicates by using the DISTINCT or
UNIQUE keyword in front of the expression or the average of all values by omitting the keyword or by using ALL.

Syntax
AVG ( [ { DISTINCT | DISTINCTROW } | UNIQUE | ALL ] expression )
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* expression : Specifies an expression that returns a numeric value. A collection expression cannot be specified.
e ALL : Calculates an average value for all data (default).
¢ DISTINCT or UNIQUE : Calculates an average value without duplicates.

Example

The following example shows how to retrieve the average number of gold medals that Korea won in Olympics
(demodb).

SELECT AVG (gold)
FROM participant
WHERE nation code = 'KOR';

Result value : 9

COUNT Function

Description

The COUNT function returns the number of of rows returned by a query. If an asterisk (*) is specified, the number of
all rows satisfying the condition (including the rows with the NULL value) is returned. If the DISTINCT or UNIQUE
keyword is specified in front of the expression, only the number of rows that have a unique value (excluding the rows
with the NULL value) is returned after duplicates have been removed. Therefore, the value returned is always an integer
and NULL is never returned.

A column that has collection type and object domain (user-defined class or multimedia class) can also be specified in

the expression.

Syntax
COUNT ( * | [ { DISTINCT | DISTINCTROW } | UNIQUE | ALL | expression )

e expression : Specifies an expression.
* ALL : Gets the number of rows given in the expression (default).
*  DISTINCT or UNIQUE : Gets the number of rows without duplicates.

Example

The following example shows how to retrieve the number of Olympic Games that have a mascot (demodb).
SELECT COUNT (*)

FROM olympic

WHERE mascot IS NOT NULL;

Result value : 9

GROUP_CONCAT Function
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Description
The GROUP_CONCAT function connects the values that are not NULL in the group and returns the character string
in the VARCHAR type. If there are no rows of query result or there are only NULL values, NULL will be returned.

The maximum size of the return value follows the configuration of the system parameter, group_concat_max_len. The
default is 1024 bytes, the minimum value is 4 bytes and the maximum value is 33,554,432 bytes. If it exceeds the
maximum value, NULL will be returned.

To remove the duplicate values, use the DISTINCT clause. The default separator for the group result values is comma
(,). To represent the separator explicitly, add the character string to use as a separator in the SEPARATOR clause and
after that. If you want to remove separators, enter empty strings after the SEPARATOR clause.

If the non-character string type is passed to the result character string, an error will be returned.

To use the GROUP_CONCAT function, you must meet the following conditions.
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*  Only one expression (or a column) is allowed for an input parameter.
* Sorting with ORDER BY is available only in the the expression used as a parameter.
e The character string used as a separator allows not only character string type but also allows other types.

Syntax

GROUP_CONCAT ( [DISTINCT] {col | expression}
[ORDER BY {col | unsigned int} [ASC | DESC]]
[SEPARATOR str val])

e expression : Operation returning numerical values or character strings
e str_val : Character string to use as a separator

*  DISTINCT : Removes duplicate values from the result.

*  ORDER BY : Specifies the order of result values.

*  SEPARATOR : Specifies the separator to divide the result values. If it is omitted, the default character, comma (,)
will be used as a separator.

Example

SELECT GROUP_CONCAT (s_name) FROM code;
group_concat (s name)

'X,w,M,B,Ss,G'

SELECT GROUP_CONCAT (s_name ORDER BY s name SEPARATOR ':') from code;
group_concat (s_name order by s name separator ':')

'B:G:M:S:W:X"'

CREATE TABLE t (i int);
INSERT INTO t VALUES (4), (2),(3),(6), (1), (5);

SELECT GROUP7CONCAT(i*2+l ORDER BY 1 SEPARATOR '') FROM t;
group concat (1i*2+1 order by 1 separator '')

'35791113"
MAX Function

Description
The MAX function gets the greatest value of expressions of all rows. Only one expression is specified.

For expressions that return character strings, the string that appears later in alphabetical order becomes the maximum
value; for those that return numbers, the greatest value becomes the maximum value.

Syntax
MAX ( [ { DISTINCT | DISTINCTROW } | UNIQUE | ALL ] expression )

* expression : Specifies an expression that returns a numeric or string value. A collection expression cannot be
specified.
¢ ALL : Gets the maximum value for all data (default).

*  DISTINCT or UNIQUE : Gets the maximum value without duplicates.

Example
The following example shows how to retrieve the maximum number of gold medals that Korea won in the Olympics
(demodb).
SELECT MAX(gold) FROM participant WHERE nation code = 'KOR';
max (gold)
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MIN Function

Description

The MIN function gets the smallest value of expressions of all rows. Only one expression is specified.

For expressions that return character strings, the string that appears earlier in alphabetical order becomes the minimum
value; for those that return numbers, the smallest value becomes the minimum value.

Syntax

MIN ( [ { DISTINCT | DISTINCTROW } | UNIQUE | ALL ] expression )

* expression : Specifies an expression that returns a numeric or string value. A collection expression cannot be
specified.

* ALL : Gets the minimum value for all data (default).

¢ DISTINCT or UNIQUE : Gets the maximum value without duplicates.

Example

The following example shows how to retrive the minimum number of gold medals that Korea won in the Olympics
(demodb).

SELECT MIN(gold) FROM participant WHERE nation code = 'KOR';
min (gold)

STDDEV/STDDEV_POP Functions
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Description

The STDDEYV function returns a standard deviation of the expression values of all rows. Only one expression is
specified as a parameter. You can get the standard deviation without duplicates by inserting the DISTINCT or
UNIQUE keyword in front of the expression, or get the standard deviation of all values by omitting the keyword or by
using ALL.

The return value may be different from the actual evaluation value because it follows the type of the expression
specified as a parameter.

Syntaxs

STDDEV ( [ { DISTINCT | DISTINCTROW } | UNIQUE | ALL] expression )
* expression : Specifies an expression that returns a numeric value.

e ALL : Calculates the standard deviation for all data (default).

e DISTINCT or UNIQUE : Calculates the standard deviation without duplicates.

Example

CREATE TABLE test table (d DOUBLE) ;
INSERT INTO test table VALUES(78), (63.65), (230.54), (32), (17.2), (195.7689), (57.57);

SELECT STDDEV_POP(d) FROM test_table;
stddev pop (d)

7.672456168942171e+01

SELECT STDDEV_POP(POWER(d,Z)+d*2+l) FROM test_table;
stddev pop( power (d, 2)+d*2+1)

1.995964904967644e+04

TRUNCATE TABLE test table;
SELECT STDDEV POP(d) FROM test table;
stddev_pop (d)
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NULL
STDDEV_SAMP Function

Description

The STDDEV_SAMP function calculates the sample standard deviation. Only one expression is specified as a
parameter. If the DISTINCT or UNIQUE keyword is included, it calculates the sample standard deviation after
deleting the duplicates; if the keyword is omitted or is ALL, it calculates the sample standard deviation for all values.

The return value is the same as the square root of the VAR _SAMP Function return value and it is a DOUBLE type. If
there are no rows that can be used for calculating a result, NULL will be returned.

The following are the formulas applied to the function.
STDDEV_SAMP =[ { 1/(N-1) } * SUM( { xI - mean(x) }*) ]"2

e  SUM: Sum
* mean : Average

Syntax

STDDEV_SAMP ( [ { DISTINCT | DISTINCTROW } | UNIQUE | ALL] expression )

e expression : An expression that returns a numeric value

e ALL : Used to calculate the standard deviation for all values. It is the default value.

e DISTINCT or UNIQUE : Used used to calculate the standard deviation for the unique values without duplicates.

Example

CREATE TABLE test table (d DOUBLE) ;
INSERT INTO test table VALUES(78), (63.65), (230.54), (32), (17.2), (195.7689), (57.57);

SELECT STDDEV SAMP (d) FROM test table;
stddev samp (d)

8.287199825135663e+01

SELECT STDDEV SAMP (POWER (d,2)+d*2+1) FROM test table;
stddev samp ( power (d, 2)+d*2+1)

2.155888498702931e+04

TRUNCATE TABLE test table;
SELECT STDDEV SAMP (d) FROM test table;
stddev_samp (d)

NULL
SUM Function

Description

The SUM function returns the sum of expressions of all rows. Only one expression is specified as a parameter. You can
get the sum without duplicates by inserting the DISTINCT or UNIQUE keyword in front of the expression, or get the
sum of all values by omitting the keyword or by using ALL.

Syntax
SUM ( [ { DISTINCT | DISTINCTROW } | UNIQUE | ALL ] expression )

You can specify a single-value expression as a input for SUM function.

e expression : Specifies an expression that returns a numeric value.
¢ ALL : Gets the sum for all data (default).
*  DISTINCT or UNIQUE : Gets the sum of unique values without duplicates
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Example

The following example shows how to retrieve the top 10 countries and the total number of gold medals based on the

sum of gold medals won in the Olympics (demodb).

SELECT nation code, SUM(gold) FROM participant GROUP BY nation code
ORDER BY SUM(gold) DESC
FOR ORDERBY NUM() BETWEEN 1 AND 10 ;

=== <Result of SELECT Command in Line 1> ===

nation_ code sum (gold)
"USA' 190
'CHN' 97
'RUS' 85
'GER' 79
"URS' 55
'"FRA' 53
'AUS' 52
'"ITA' 48
'"KOR' 48
'EUN' 45

VAR _POP/VARIANCE Functions
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Description

The VARIANCE function returns a variance of expression values of all rows. Only one expression is specified as a

parameter. You can get the variance without duplicates by using the DISTINCT or UNIQUE keyword in front of the

expression or the variance of all values by omitting the keyword or by using ALL.

The return value may be different from the actual evaluation value because it follows the type of the expression

specified as a parameter.

The following is a formula that is applied to the function.

[SUM(xf‘:.- —'SUI‘ﬁ(X 3'3'2]

m-13

Syntax

VARIANCE ( [DISTINCT | UNIQUE | ALL] expression )

* expression : Specifies an expression that returns a numeric value.

e ALL : Gets the variance for all values (default).

e DISTINCT or UNIQUE : Gets the variance of unique values without duplicates.

Example

CREATE TABLE test table (d double);
INSERT INTO test table VALUES (78), (63.65), (230.54), (32), (17.2),
SELECT VAR POP(d) FROM test table;

var pop (d)

5.886658366433878e+003

SELECT VARiPOP(POWER(d,Z)+d*2+l) FROM testitable;
var pop( power(d, 2)+d*2+1)

3.983875901862495e+008

TRUNCATE TABLE testitable;
SELECT VAR_POP(d) FROM test_table;
var pop (d)

NULL

(195.7689), (57.57);
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VAR_SAMP Function

Description

The VAR_SAMP function returns the sample variance. The denominator is the number of all rows - 1. Only one
expression is specified as a parameter. If the DISTINCT or UNIQUE keyword is included, it calculates the sample
variance after deleting the duplicates, and if the keyword is omitted or is ALL, it calculates the sample variance for all
values.

The return value is a DOUBLE type. If there are no rows that can be used for calculating a result, NULL will be
returned.

The following are the formulas applied to the function.

VAR POP = {1/(N-1) } * SUM( { xI - AVG(x) }?)

e SUM: Sum

*  AVG: Average

VAR SAMP( [ DISTINCT | UNIQUE | ALL] expression )
* expression : Specifies one expression to return the numeric.

* ALL : Is used to calculate the sample variance of unique values without duplicates. It is the default value.
e DISTINCT or UNIQUE : Is used to calculate the sample variance for the unique values without duplicates.

Example

CREATE TABLE test table (d double);
INSERT INTO test table VALUES(78), (63.65), (230.54), (32), (17.2), (195.7689), (57.57);
SELECT VAR SAMP (d) FROM test table;

var samp (d)

6.867768094172856e+03

SELECT VARﬁSAMP(POWER(d,Z)+d*2+l) FROM test table;
var samp ( power (d, 2)+d*2+1)

4.647855218839577e+08

TRUNCATE TABLE testitable;
SELECT VAR_SAMP(d) FROM test_table;
var samp (d)

NULL

Click Counter Functions
INCR/DECR Functions

Description

The INCR function increments the column's value given as a parameter for a SELECT statement by 1. The DECR
function decrements the value of the column by 1.

Syntax

SELECT [ qualifier ] select expression

[ { TO | INTO } variable [ {, variable }...; 1 1]
select expression :

*

table name. *

[expression | counter expression] [ {, expression |
counter expression}...]

counter expression :
INCR (path expression)
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The INCR and DECR functions are called "click counters" and can be effectively used to increase the number of post
views for a Bulletin Board System (BBS) type of web service. In a scenario where you want to SELECT a post and
immediately increase the number of views by 1 using an UPDATE statement, you can view the post and increment the
number at once by using the INCR function in a single SELECT statement.

The INCR function increments the column value specified as an argument. Only integer type numbers can be used as
arguments. If the value is NULL, the INCR function returns the NULL. That is, a value must be valid in order to be
incremented by the INCR function. The DECR function decrements the column value specified as a parameter.

If an INCR function is specified in the SELECT statement, the COUNTER value is incremented by 1 and the query
result is displayed with the values before the increment. Furthermore, the INCR function does not increment the value
of the tuple affected by the query process but rather the one affected by the final result.

Remark
* The INCR/DECR function executes independent of user-defined transactions and is applied automatically to the
database by the top operation internally used in the system, apart from the transaction's COMMIT/ROLLBACK.

*  When multiple INCR/DECR functions are specified in a single SELECT statement, the failure of any of the
INCR/DECR functions leads to the failure of all of them.

¢ The INCR/DECR functions apply only to top-level SELECT statements. SUB SELECT statements such as
INSERT ... SELECT ... statement and UPDATE table SET col = SELECT ... statement are not supported. The
following example shows where the INCR function is not allowed.

SELECT b.content, INCR(b.read count) FROM (SELECT * FROM board WHERE id = 1) AS b
e Ifthe SELECT statement with INCR/DECR function(s) returns more than one row as a result, it is treated as an
error. The final result must have only one row to be considered valid.

* The INCR/DECR function can be used only in numerical domains. Applicable domains are limited to integer data
types such as SMALLINT and INTEGER. They cannot be used in other domains.

e When the INCR function is called, the value to be returned will be the current value, while the value to be stored
will be the current value + 1. Execute the following statement to select the value to be stored as the result :

SELECT content, INCR(read count) + 1 FROM board WHERE id = 1;

¢ If the defined maximum value of the domain is exceeded, the INCR function initializes the column value to 0.
Likewise, the column value is also initialized to 0 when the DECR function applies to the minimum value.

¢ Data inconsistency can occur because the INCR/DECR functions are executed regardless of UPDATE trigger. The
following example shows the database inconsistency in that situation.

CREATE TRIGGER event tr BEFORE UPDATE ON event EXECUTE REJECT;
SELECT INCR (players) FROM event WHERE gender='M';

* The INCR/DECR functions returns an error in the write-protected broker mode such as slave mode of HA
configuration, CSQL Interpreter (csql -r) of read-only, Read Only, Slave Only or Preferred Host Read Only mode.

Example
Suppose that the following three rows of data are inserted into the 'board' table.

CREATE TABLE board (
id INT, title VARCHAR(100), content VARCHAR(4000), read count INT );

INSERT INTO board VALUES (1, 'aaa', 'text...', 0);
INSERT INTO board VALUES (2, 'bbb', 'text...', 0);
INSERT INTO board VALUES (3, 'ccc', 'text...', 0);

The following example shows how to increment the value of the 'read_count' column in a data whose 'id' value is 1 by
using the INCR function.

SELECT content, INCR(read count) FROM board WHERE id = 1;
content read_count

Ttext. .. 0

In the example, the column value becomes read_count + 1 as a result of the INCR function in the SELECT statement.
You can check the result using the following SELECT statement.

SELECT content, read count FROM board WHERE id = 1;
content read_count
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ROWNUM Functions

ROWNUM/INST_NUM()

Description

The ROWNUM function returns the number representing the order of the records that will be generated by the query
result. The first result record is assigned 1, and the second result record is assigned 2.

ROWNUM and INST_NUM() can be used in the SELECT statement, and GROUPBY_NUM() can be used in the
SELECT statement with GROUP BY clauses. The ROWNUM function can be used to limit the number of result
records of the query in several ways. For example, it can be used to search only the first 10 records or to return even or
odd number records.

The ROWNUM function has a result value as an integer, and can be used wherever an expression is valid such as the
SELECT or WHERE clause. However, it is not allowed to compare the result of the ROWNUM function with the
attribute or the correlated subquery.

Syntax

INST_ NUM ()
ROWNUM

Remark

*  The ROWNUM function specified in the WHERE clause works the same as the INST_NUM() function. Whereas
INST_NUM)() is a scalar function, GROUPBY_NUM() is a kind of an aggregate function. In a SELECT
statement with a GROUP BY clause, GROUPBY_NUM)() must be used instead of INST_NUMY().

*  The ROWNUM function belongs to each SELECT statement. That is, if a ROWNUM function is used in a
subquery, it returns the sequence of the subquery result while it is being executed. Internally, the result of the
ROWNUM function is generated right before the searched record is written to the query result set. At this moment,
the counter value that generates the serial number of the result set records increases.

* Ifan ORDER BY clause is included in the SELECT statement, the value of the ROWNUM function specified in
the WHERE clause is generated before sorting for the ORDER BY clause. If a GROUP BY clause is included in
the SELECT statement, the value of the GROUPBY_NUM() function specified in the HAVING clause is
calculated after the query results are grouped. After the sorting process is completed using the ORDER BY clause,
you need to use the ORDERBY_NUMY() function in the ORDER BY clause in order to get a sequence of the result
records.

*  The ROWNUM function can also be used in SQL statements such as INSERT, DELETE and UPDATE in
addition to the SELECT statement. For example, as in the query INSERT INTO table name SELECT ...
FROM ... WHERE ..., you can search for part of the row from one table and then insert it into another by using the
ROWNUM function in the WHERE clause.

Example

The following example shows how to retrieve country names ranked first to fourth based on the number of gold medals
in the 1988 Olympics (demodb).

--Limiting 4 rows using ROWNUM in the WHERE condition
SELECT * FROM
(SELECT nation code FROM participant WHERE host year = 1988
ORDER BY gold DESC) AS T
WHERE ROWNUM <5;
nation code

'URS'
'GDR'
'USA!
'KOR'

--Limiting 4 rows using FOR ORDERBY NUM ()
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SELECT ROWNUM, nation code FROM participant WHERE host year = 1988
ORDER BY gold DESC
FOR ORDERBY NUM() < 5;

rownum nation code

156 'URS'
155 'GDR'
154 'USA'
153 'KOR'

--Unexpected results : ROWNUM operated before ORDER BY
SELECT ROWNUM, nation code FROM participant
WHERE host year = 1988 AND ROWNUM < 5
ORDER BY gold DESC;
rownum nation code

'ZIM!
' ZAM'
'ZAT'
'YMD'

Sw N

GROUPBY_NUM() Function
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Description

The GROUPBY_NUM() function is used with the ROWNUMY() or INST_NUM() function to limit the number of
result rows. The difference is that the GROUPBY_NUMY() function is combined after the GROUP BY ... HAVING
clause to give order to a result that has been already sorted. In addition, while the INST _NUMY() function is a scalar
function, the GROUPBY_NUMY() function is kind of an aggregate function.

That is, when retrieving only some of the result rows by using ROWNUM in a condition clause of the SELECT
statement that includes the GROUP BY clause, ROWNUM is applied first and then group sorting by GROUP BY is
performed. On the other hand, when retrieving only some of the result rows by using the GROUPBY_NUM() function,
ROWNUM is applied to the result of group sorting by GROUP BY.

Syntax
GROUPBY_NUM()

Example

The following example shows how to retrieve the fastest record in the previous five Olympic Games from the history
table (demodb).

--Group-ordering first and then limiting rows using GROUPBY NUM ()

SELECT host year, MIN(score) FROM history

GROUP BY host year HAVING GROUPBY NUM() BETWEEN 1 AND 5;
host_year min(score)

1968 '8.9"'

1980 '01:53.0°'
1984 '13:06.0"'
1988 '01:58.0'
1992 '02:07.0°'

--Limiting rows first and then Group-ordering using ROWNUM
SELECT host year, MIN(score) FROM history
WHERE ROWNUM BETWEEN 1 AND 5 GROUP BY host year;

host year min(score)

2000 '03:41.0"'
2004 '01:45.0"
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ORDERBY_NUM() Function

Description

The ORDERBY_NUMY() function is used with the ROWNUMY() or INST_NUM() function to limit the number of
result rows. The difference is that the ORDERBY_NUM() function is combined after the ORDER BY clause to give
order to a result that has been already sorted.

That is, when retrieving only some of the result rows by using ROWNUM in a condition clause of the SELECT
statement that includes the ORDER BY clause, ROWNUM is applied first and then group sorting by ORDER BY is
performed. On the other hand, when retrieving only some of the result rows by using the ORDER_NUM() function,
ROWNUM is applied to the result of sorting by ORDER BY.

Syntax
FOR ORDERBY NUM()

Example

The following example shows how to retrieve athlete names ranked 3rd to 5th and their records in the history table
(demodb).
--Ordering first and then limiting rows using FOR ORDERBY NUM ()

SELECT athlete, score FROM history
ORDER BY score FOR ORDERBY NUM() BETWEEN 3 AND 5;

athlete score

'Luo Xuejuan' '01:07.0"
'Rodal Vebjorn' '01:43.0'
'Thorpe Ian' '01:45.0"

--Limiting rows first and then Ordering using ROWNUM
SELECT athlete, score FROM history
WHERE ROWNUM BETWEEN 3 AND 5 ORDER BY score;

athlete score

'Thorpe Ian' '01:45.0"
'Thorpe Ian' '03:41.0"
'Hackett Grant' '14:43.0"'

Information Functions

CURRENT_USER/USER

Description
CURRENT _USER and USER are used interchangeably. They return the user name that is currently logged in to the

database as a string.

USER() and SYSTEM_USER() are used interchangeably. They return the user name with a host name.

Syntax

CURRENT USER
USER

Example

--selecting the current user on the session
SELECT USER;
CURRENT USER

'PUBLIC'

SELECT USER(), CURRENT USER;
user () CURRENT_USER
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'PUBLIC@cdbs006.cub' 'PUBLIC'

--selecting all users of the current database from the system table
SELECT name, id, password FROM db user;

name id password
'DBA' NULL NULL
'PUBLIC' NULL NULL
'"SELECT ONLY USER' NULL db_password
'ALMOST_DBA USER' NULL db password
'SELECT ONLY USER2' NULL NULL
DATABASE/SCHEMA
Description

The DATABASE and SCHEMA functions are used interchangeably. They return the name of currently-connected
database as a VARCHAR type.

Syntax

DATABASE ()
SCHEMA ()

Example

SELECT DATABASE (), SCHEMA() ;
database () schema ()

'demodb'’ 'demodb'’
DEFAULT Function

Description

The DEFAULT function returns a default value defined for a column. If a default value has not been specified for the
given column, NULL or an error is returned. If any of constraints is not defined or the UNIQUE constraint is defined
for the column where a default value is not defined, NULL is returned. If NOT NULL or PRIMARY KEY constraint
is defined, an error is returned.

Syntax

DEFAULT (column name)

Example

CREATE TABLE info tbl (id INT DEFAULT 0, name VARCHAR)
INSERT INTO info tbl VALUES (1,'a'), (2,'b'), (NULL,'c');

3 rows affected.

SELECT id, DEFAULT (id) FROM info tbl;
id default (id)

1 0
2 0
NULL 0

INDEX_CARDINALITY Function

Description

The INDEX_CARDINALITY function returns the index cardinality in a table. The index cardinality is the number of
unique values defining the index. The index cardinality can be applied even to the partial key of the multiple column
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index and displays the number of the unique value for the partial key by specifying the column location with the third
parameter.

The return value is 0 or a positive integer and if any of the input parameters is NULL, NULL is returned. If tables or
indexes that are input parameters are not found, or key pos is out of range, NULL is returned.

For the table and the index names which are the first and the second input parameters, they cannot be passed as
NCHAR or VARNCHAR types.

Syntax
INDEX CARDINALITY (table, index, key pos)

e table : Table name
¢ index : Index name that exists in the table

e key pos : Partial key location. It key_pos starts from 0 and has a range that is smaller than the number of columns
consisting of keys; that is, the key_pos of the first column is 0. For the single column index, it is 0. It can be one of
the following types.

» Character string that can be converted to a numeric type. NCHAR and VARNCHAR are not supported.

*  Numeric type that can be converted to an integer type. The FLOAT or the DOUBLE types will be the value
converted by the ROUND function.

Example

CREATE TABLE tl( il INTEGER ,
i2 INTEGER not null,

i3 INTEGER unique,

sl VARCHAR (10),

s2 VARCHAR (10),

s3 VARCHAR (10) UNIQUE) ;

CREATE INDEX i tl il ON tl1(il DESC);

CREATE INDEX i tl sl ON tl(sl(7));

CREATE INDEX i tl il sl on tl1(il,sl);

CREATE UNIQUE INDEX i tl i2 s2 ON tl1(i2,s2);

INSERT INTO tl VALUES (1,1,1, 'abc', 'abc', 'abc');
INSERT INTO tl VALUES (2,2,2,'zabc','zabc', 'zabc');
INSERT INTO tl VALUES (2,3,3,'+abc', '+abc', '+abc');

SELECT INDEX CARDINALITY('tl','i tl1 il s1',0);
index cardinality('tl', 'i tl1 il s1', 0)

2

SELECT INDEX CARDINALITY ('tl','i t1 il sl1',1);
index cardinality('tl', 'i tl1l il s1', 1)

3

SELECT INDEX CARDINALITY ('t1','i tl il s1',2);
index cardinality('tl', 'i tl1l il s1', 2)
NULL

SELECT INDEX CARDINALITY ('t123','i t1 il sl1',1);
index cardinality('tl123', 'i t1 il sl1', 1)

NULL
LAST_INSERT_ID Function

Description

The LAST_INSERT _ID function returns the value created at the end of the AUTO_INCREMENT column of all
tables.
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If no values are INSERTed successfully, the last successful value will be maintained, and the SQL statement on
execution does not affect the LAST_INSERT _ID() value. If you enter multiple rows with one INSERT statement, the
LAST_INSERT _ID() will return the input row value entered at the end. If the execution result of the previous SQL
statement returns an error, the LAST _INSERT _ID() value is not defined, and the rollback cannot recover the
LAST_INSERT _ID() value as the previous transaction value.

You cannot check the LAST_INSERT_ID() value used in the trigger, outside trigger.

The created ID is maintained independently for the connection of each client.

Syntax
LAST INSERT_ID ()

Example

CREATE TABLE ss (id INT AUTO_INCREMENT NOT NULL PRIMARY KEY, text VARCHAR (32)) ;
INSERT into ss VALUES (NULL, ' cubrid’) ;
SELECT LAST INSERT ID();

last insert id()

1

INSERT INTO ss VALUES (NULL,’database’), (NULL, 'manager’) ;
SELECT LAST INSERT ID();

last insert id()

Caution

If you insert multiple rows with a single INSERT statement, LAST_INSERT_ID() returns the first
AUTO_INCREMENT value.
CREATE TABLE tbl (id INT AUTO INCREMENT) ;

INSERT INTO tbl values (500), (NULL), (NULL);
SELECT LAST INSERT ID();

last insert id()

1

INSERT INTO tbl values (500), (NULL), (NULL);
SELECT LAST INSERT ID();

last insert id()

SELECT * FROM tbl;

LIST DBS Function
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Description
The LIST_DBS function outputs the list of all databases in the CUBRID database server, separated by blanks.
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Syntax
LIST_DBS ()

Example

SELECT LIST_DBS();
dbs

'testdb demodb'
ROW_COUNT Function

Description

The ROW_COUNT function returns the number of rows updated (UPDATE, INSERT, DELETE) by the previous
statement. Note that the ROW_COUNT function execution area at the SQL level is limited to the client session in
which the SQL was created. If this function is called after executing SQL with the ;run or ;xrun command, it returns -1.

Syntax
ROW_COUNT ()

Example

CREATE TABLE rc (i int);
INSERT INTO rc VALUES (1), (2), (3), (4),(5), (6), (7);
SELECT ROW_COUNT () ;

row count ()

UPDATE rc SET i = 0 WHERE i > 3;
SELECT ROW_COUNT () ;
row count ()

DELETE FROM rc WHERE i = 0;
SELECT ROW_COUNT () ;
row count ()

USER/SYSTEM_USER Functions

Description

The USER function and the SYSTEM_USER function are identical and they return the user name together with the
host name.

The CURRENT_USER, USER with a similar feature returns the user names who has logged on to the current database
as character strings.

Syntax

USER ()
SYSTEM USER ()

Example

--selecting the current user on the session
SELECT USER;
CURRENT USER

'PUBLIC'

SELECT USER(), CURRENT_USER;
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user () CURRENT_ USER

'PUBLIC@cdbs006.cub’ 'PUBLIC'

--selecting all users of the current database from the system table
SELECT name, id, password FROM db user;

name id password
'DBA' NULL NULL
'PUBLIC' NULL NULL
'SELECT_ONLY USER' NULL db password
'ALMOST DBA USER' NULL db_password
'SELECT ONLY USER2' NULL NULL
VERSION Function
Description

The VERSION function returns the version character string representing the CUBRID server version.

Syntax
VERSION ()

Example

SELECT VERSION() ;
version ()

'8.3.1.2015"

Encryption Function
MDs5 Function

Description

The MDS5 function function returns the MDS5 128-bit checksum for the input character string. The result value is
displayed as a character string that is expressed in 32 hexadecimals, which you can use to create hash keys, for example.

The return value is a VARCHAR(32) type and if an input parameter is NULL, NULL will be returned.

Syntax
MD5 (string)

* string : Input string. If a value that is not a VARCHAR type is entered, it will be converted to VARCHAR.

Example

SELECT MD5 ('cubrid') ;
md5 ('cubrid')

'685c62385ce717a04£909047d0a55al6"

SELECT MDS5 (255) ;
md5 (255)

'fel31d7£5a6b38b23cc967316¢cl3dae2’
SELECT MD5('01/01/2010") ;

md5 ('01/01/2010")

'432£373c30426al1lb8e9cf002e£f0d4a58"

SELECT MDS5 (CAST ('2010-01-01" as DATE)) ;
md5( cast('2010-01-01" as date))
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'422£373c30426alb8e9cf002ef0d4a58"

Conditional Expressions and Functions
CASE

Description

The CASE expression uses the SQL statement to perform an IF ... THEN statement. When a result of comparison
expression specified in a WHEN clause is true, a value specified in THEN value is returned. A value specified in an
ELSE clause is returned otherwise. If no ELSE clause exists, NULL is returned.

Syntax

CASE control expression simple when list
[ else clause ]
END

CASE searched when list
[ else clause ]
END

simple when
WHEN expression THEN result

searched when
WHEN search condition THEN result

else clause :
ELSE result

result
expression | NULL

The CASE expression must end with the END keyword. A control_expression argument and an expression argument in
simple_when expression should be comparable data types. The data types of result specified in the THEN ... ELSE
statement should all same, or they can be convertible to common data type.

The data type for a value returned by the CASE expression is determined based on the following rules.

» If data types for result specified in the THEN statement are all same, a value with the data type is returned.

» If data types can be convertible to common data type even though they are not all same, a value with the data type
is returned.

e Ifany of values for result is a variable length string, a value data type is a variable length string. If values for result
are all a fixed length string, the longest character string or bit string is returned.

* If any of values for result is an approximate numeric data type, a value with a numeric data type is returned. The
number of digits after the decimal point is determined to display all significant figures.

Example

--creating a table

CREATE TABLE case tbl( a INT);
INSERT INTO case tbl VALUES (1);
INSERT INTO case tbl VALUES (2);
INSERT INTO case tbl VALUES (3);
INSERT INTO case tbl VALUES (NULL) ;

--case operation with a search when clause
SELECT a,
CASE WHEN a=1 THEN 'one'
WHEN a=2 THEN 'two'
ELSE 'other'
END
FROM case tbl;
a case when a=1 then 'one' when a=2 then 'two' else 'other' end

1 ‘'one'
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2 'two'
3  'other'
NULL 'other'

--case operation with a simple when clause
SELECT a,
CASE a WHEN 1 THEN 'one'
WHEN 2 THEN 'two'
ELSE 'other'
END
FROM case tbl;
a case a when 1 then 'one' when 2 then 'two' else 'other' end

1 ‘'one'
2 'two'
3 'other'
L ‘'other'

--result types are converted to a single type containing all of significant figures
SELECT a,
CASE WHEN a=1 THEN 1
WHEN a=2 THEN 1.2345
ELSE 1.234567890
END
FROM case_ tbl;
a case when a=1 then 1 when a=2 then 1.2345 else 1.234567890 end

1.000000000
1.234500000
1.234567890
1

1
2
3
L .234567890

--an error occurs when result types are not convertible
SELECT a,
CASE WHEN a=1 THEN 'one'
WHEN a=2 THEN 'two'
ELSE 1.2345
END
FROM case tbl;
ERROR: Cannot coerce 'one' to type double.

COALESCE Function

Description
The COALESCE function has more than one expression as an argument. If a first argument is non-NULL, the

corresponding value is returned if it is NULL, a second argument is returned. If all expressions which have an argument
are NULL, NULL is returned. Therefore, this function is generally used to replace NULL with other default value.

Operation is performed by converting the type of every argument into that with the highest priority. If there is an
argument whose type cannot be converted, the type of every argument is converted into a VARCHAR type. The
following list shows priority of conversion based on input argument type.

¢ CHAR<VARCHAR

* NCHAR <NCHAR VARING

* BIT <VARBIT

e SHORT < INT < BIGINT < NUMERIC < FLOAT < DOUBLE

e DATE < TIMESTAMP < DATETIME

For example, if a type of a is INT, b, BIGINT, c, SHORT, and d, FLOAT, then COALESCE(a, b, c, d) returns a
FLOAT type. If a type of a is INTEGER, b, DOULBE, ¢, FLOAT, and d, TIMESTAMP, then COALESCE(a, b, c,
d) returns a VARCHAR type.

Syntax
COALESCE (expression [, ...])
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result
expression | NULL

COALESCE(q, b) works the same as the CASE statement as follows:

CASE WHEN a IS NOT NULL
THEN a

ELSE b

END

Example

SELECT * FROM case tbl;

--substituting a default value 10.0000 for NULL valuse
SELECT a, COALESCE(a, 10.0000) FROM case tbl;
a coalesce(a, 10.0000)

1 1.0000
2 2.0000
3 3.0000

NULL 10.0000
DECODE Function

Description

As well as a CASE expression, the DECODE function performs the same functionality as the IF ... THEN ... ELSE
statement. It compares the expression argument with search argument, and returns the result corresponding to search
that has the same value. It returns default if there is no search with the same value, and returns NULL if default is
omitted. An expression argument and a search argument to be comparable should be same or convertible each other.
The number of digits after the decimal point is determined to display all significant figures including valid number of all
result.

Syntax

DECODE ( expression, search, result [, search, resultl* [, default] )

result
result | default | NULL

DECODE(aq, b, c, d, ) has the same meaning as the CASE statement below.

CASE WHEN a = b THEN c
WHEN a = ¢ THEN d

ELSE e

END

Example

SELECT * FROM case tbl;

--Using DECODE function to compare expression and search values one by one
SELECT a, DECODE(a, 1, 'one', 2, 'two', 'other') FROM case tbl;

a decode(a, 1, 'one', 2, 'two', 'other')
1 ‘'one'
2  'two'
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3 'other'
NULL 'other'

--result types are converted to a single type containing all of significant figures
SELECT a, DECODE(a, 1, 1, 2, 1.2345, 1.234567890) FROM case tbl;
a decode(a, 1, 1, 2, 1.2345, 1.234567890)

1 1.000000000
2 1.234500000
3 1.234567890
NULL 1.234567890

--an error occurs when result types are not convertible
SELECT a, DECODE(a, 1, 'one', 2, 'two', 1.2345) FROM case tbl;

ERROR: Cannot coerce 'one' to type double.

IF Function
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Description

The IF function returns expression? if the value of the arithmetic expression specified as the first parameter is TRUE,
or expression3 if the value is FALSE or NULL. expression2 and expression3 which are returned as the result must be
the same or of a convertible common type. If one is explicitly NULL, the result of the function follows the type of the
non-NULL parameter.

Syntax

IF( expressionl, expression2, expression3 )
result

exrpession? | expression3

IF(a, b, ¢) has the same meaning as the CASE statement in the following example:

CASE WHEN a IS TRUE THEN b

ELSE ¢
END
Example
SELECT * FROM case tbl;
a
1
2
3
NULL

--IF function returns the second expression when the fist is TRUE
SELECT a, IF(a=1, 'one', 'other') FROM case tbl;
a if (a=1, 'one', 'other')

1 'one'
2 'other'
3 'other!'

NULL 'other'

--If function in WHERE clause
SELECT * FROM case tbl WHERE IF (a=1, 1, 2) = 1;
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IFNULL, NVL Function

Description
The IFNULL function is working like the NVL function; however, only the NVL function supports set data type as

well. The IFNULL function (which has two arguments) returns expr! if the value of the first expression is not NULL
or returns expr2, otherwise.

Operation is performed by converting the type of every argument into that with the highest priority. If there is an
argument whose type cannot be converted, the type of every argument is converted into a VARCHAR type. The
following list shows priority of conversion based on input argument type.

* CHAR<VARCHAR

* NCHAR <NCHAR VARING

* BIT <VARBIT

*  SHORT <INT <BIGINT < NUMERIC < FLOAT < DOUBLE

* DATE < TIMESTAMP < DATETIME

For example, if a type of a is INT and b is BIGINT, then IFNULL(a, b) returns a BIGINT type. If a type of a is
INTEGER and b is TIMESTAMP, then IFNULL(a, b) returns a VARCHAR type.

Syntax

IFNULL ( exprl, expr2 )

NVL ( exprl, expr2 )

result :

exprl | expr2

IFNULL(a, b) or NVL(a, b) has the same meaning as the CASE statement below.

CASE WHEN a IS NULL THEN b
ELSE a
END

Example

SELECT * FROM case tbl;

--returning a specific value when a is NULL
SELECT a, NVL(a, 10.0000) FROM case tbl;
a nvl(a, 10.0000)

1 1.0000
2 2.0000
3 3.0000
NULL 10.0000
--IFNULL can be used instead of NVL and return values are converted to the string type
SELECT a, IFNULL(a, 'UNKNOWN') FROM case tbl;
a ifnull (a, 'UNKNOWN')

1 'l
2 '2
3 '3
L 'UNKNOWN'
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NULLIF Function

Description

The NULLIF function returns NULL if the two expressions specified as the parameters are identical, and returns the
first parameter value otherwise.

Syntax

NULLIF (exprl, expr2)

result :

exprl | NULL

NULLIF(a, b) is the same of the CASE statement.

CASE

WHEN a = b THEN NULL
ELSE a

END

Example

SELECT * FROM case tbl;

--returning NULL value when a is 1
SELECT a, NULLIF(a, 1) FROM case tbl;
a nullif(a, 1)

1 NULL
2 2
3 3
L NULL
--returning NULL value when arguments are same

SELECT NULLIF (1, 1.000) FROM db root;
nullif (1, 1.000)

NULL

-—-returning the first value when arguments are not same
SELECT NULLIF ('A', 'a') FROM db root;
nullif ('A', 'a')

AT

NVL2 Function
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Description

Three parameters are specified for the NVL2 function. The second expression (expr?) is returned if the first expression
(exprl) is not NULL; the third expression (expr3) is returned if it is NULL.

Operation is performed by converting the type of every argument into that with the highest priority. If there is an
argument whose type cannot be converted, the type of every argument is converted into a VARCHAR type. The
following list shows priority of conversion based on input argument type.

* CHAR <VARCHAR

* NCHAR <NCHAR VARING

*  BIT <VARBIT

¢ SHORT <INT < BIGINT < NUMERIC < FLOAT < DOUBLE
*  DATE < TIMESTAMP < DATETIME
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For example, if a type of a is INT, b, BIGINT, and ¢, SHORT, then NVL2(a, b, ¢) returns a BIGINT type. If a type of
a is INTEGER, b, DOUBLE, and c, TIMESTAMP, then NVL2(a, b, ¢) returns a VARCHAR type.

Syntax
NVL2 ( exprl, expr2, expr3 )

result :
expr2 | expr3

Example

SELECT * FROM case tbl;

--returning a specific value of INT type
SELECT a, NVL2(a, a+l, 10.5678) FROM case tbl;
a nvl2(a, a+l, 10.5678)

s wN

1
2
3
L

Conditional Expressions

Basic Conditional Expressions

A conditional expression is an expression that is included in the WHERE clause of the SELECT, UPDATE and
DELETE statements, and in the HAVING clause of the SELECT statement. There are simple comparison,
ANY/SOME/ALL, BETWEEN, EXISTS, IN/NOT IN, LIKE and IS NULL conditional expressions, depending on
the kinds of the operators combined.

A simple comparison conditional expression compares two comparable data values. Expressions or subqueries are
specified as operands, and the conditional expression always returns NULL if one of the operands is NULL. The
following table shows operators that can be used in the simple comparison conditional expressions. For details,
see Comparison Operator.

Operators for Conditional Expressions

Comparison Operator Description Conditional Expression Return Value
= A value of left operand is the same as  1=2 0

that of right operand.
<, != A value of left operand is not the same 1<>2 1

as that of right operand.

> A value of left operand is greater than 1>2 0
that of right operand.

< A value of left operand is less than 1<2 1
that of right operand.

>= A value of left operand is equal to or  1>=2 0

greater than that of right operand.

<= A value of left operand is equal to or  1<=2 1
less than that of right operand.
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ANY/SOME/ALL Conditional Expressions
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Description

Group conditional expressions that include quantifiers such as ANY/SOME/ALL perform comparison operation on one
data value and on some or all values included in the list. A conditional expression that includes ANY or SOME returns
TRUE if the value of the data on the left satisfies simple comparison with at least one of the values in the list specified
as an operand on the right. A group conditional expression that includes ALL returns TRUE if the value of the data on
the left satisfies simple comparison with all values in the list on the right.

When a comparison operation is performed on NULL in a group conditional expression that includes ANY or SOME,
UNKNOWN or TRUE is returned as the result; when a comparison operation is performed on NULL in a group
conditional expression that includes ALL, UNKNOWN or FALSE is returned.

Syntax

expression comp op SOME expression
expression comp op ANY expression
expression comp op ALL expression

e comp_op : A comparison operator >, = or <= can be used.

e expression (left) : A single-value column, path expression, constant value or arithmetic function that produces a
single value can be used.

e expression (right) : A column name, path expression, list (set) of constant values or subquery can be used. A list is a
set represented within braces ({}). If a subquery is used, expression (left) and comparison operation on all results of
the subquery execution is performed.

Example

--creating a table

CREATE TABLE condition tbl (id int primary key, name char(10), dept name VARCHAR, salary
INT) ;

INSERT INTO condition tbl VALUES (1, 'Kim', 'devel', 4000000);

INSERT INTO condition tbl VALUES (2, 'Moy', 'sales', 3000000);

INSERT INTO condition tbl VALUES (3, 'Jones', 'sales',6 5400000);

INSERT INTO condition tbl VALUES (4, 'Smith', 'devel', 5500000);

INSERT INTO condition tbl VALUES (5, 'Kim', 'account',6 3800000);

INSERT INTO conditionitbl VALUES (6, 'Smith', 'devel', 2400000) ;

INSERT INTO condition tbl VALUES (7, 'Brown', 'account', NULL);

--selecting rows where department is sales or devel
SELECT * FROM condition tbl WHERE dept name = ANY{'devel', 'sales'};

id name dept name salary
1 'Kim ' 'devel! 4000000
2  'Moy ' 'sales' 3000000
3 'Jones ' 'sales' 5400000
4  'Smith ' 'devel! 5500000
6 'Smith ' 'devel! 2400000

--selecting rows comparing NULL value in the ALL group conditions
SELECT * FROM condition tbl WHERE salary > ALL{3000000, 4000000, NULL};
There are no results.

--selecting rows comparing NULL value in the ANY group conditions
SELECT * FROM condition tbl WHERE salary > ANY{3000000, 4000000, NULL};

id name dept name salary
1 'Kim ' 'devel' 4000000
3 'Jones ' 'sales' 5400000
4  'Smith ' 'devel! 5500000
5 'Kim ' 'account' 3800000

--selecting rows where salary*0.9 is less than those salary in devel department
SELECT * FROM condition tbl WHERE (

(0.9 * salary) < ALL (SELECT salary FROM condition tbl

WHERE dept name = 'devel')
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id name dept name salary

6 'Smith ' "devel! 2400000
BETWEEN Conditional Expression

Description

The BETWEEN conditional expression makes a comparison to determine whether the data value on the left exists
between two data values specified on the right. It returns TRUE even when the data value on the left is the same as a
boundary value of the comparison target range. If NOT comes before the BETWEEN keyword, the result of a NOT
operation on the result of the BETWEEN operation is returned.

i BETWEEN g AND m and the compound condition i >= g AND i <= m have the same effect.

Syntax
expression [ NOT ] BETWEEN expression AND expression

e expression : A column name, path expression, constant value, arithmetic expression or aggregate function can be
used. For a character string expression, the conditions are evaluated in alphabetical order. If NULL is specified for
at least one of the expressions, the BETWEEN predicate returns UNKNOWN as the result.

Example

--selecting rows where 3000000 <= salary <= 4000000
SELECT * FROM condition_ tbl WHERE salary BETWEEN 3000000 AND 4000000;
SELECT * FROM condition tbl WHERE (salary >= 3000000) AND (salary <= 4000000);

id name dept name salary
1 'Kim ' 'devel' 4000000
2 'Moy ' 'sales' 3000000
5 'Kim ' 'account' 3800000

--selecting rows where salary < 3000000 or salary > 4000000
SELECT * FROM condition_ tbl WHERE salary NOT BETWEEN 3000000 AND 4000000;

id name dept name salary
3  'Jones ' 'sales' 5400000
4  'Smith ' 'devel' 5500000
6 'Smith ' 'devel' 2400000

--selecting rows where name starts from A to E
SELECT * FROM condition tbl WHERE name BETWEEN 'A' AND 'E';
id name dept name salary

7  'Brown ' 'account' NULL
EXISTS Conditional Expression

Description

The EXISTS conditional expression returns TRUE if one or more results of the execution of the subquery specified on
the right exist, and returns FALSE if the result of the operation is an empty set.

Syntax
EXISTS expression

* expression : Specifies a subquery and compares to determine whether the result of the subquery execution exists. If
the subquery does not produce any result, the result of the conditional expression is FALSE.

Example

--selecting rows using EXISTS and subquery
SELECT 'raise' FROM db root WHERE EXISTS (
SELECT * FROM condition_tbl WHERE salary < 2500000);
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'raise'’

'raise'

--selecting rows using NOT EXISTS and subquery
SELECT 'raise' FROM db root WHERE NOT EXISTS (

SELECT * FROM condition tbl WHERE salary < 2500000);
There are no results.

IN Conditional Expression

Description

The IN conditional expression compares to determine whether the single data value on the left is included in the list
specified on the right. That is, the predicate returns TRUE if the single data value on the left is an element of the
expression specified on the right. If NOT comes before the IN keyword, the result of a NOT operation on the result of
the IN operation is returned.

Syntax

expression [ NOT ] IN expression

e expression (left) : A single-value column, path expression, constant value or arithmetic function that produces a
single value can be used.

*  expression (right) : A column name, path expression, list (set) of constant values or subquery can be used. A listis a
set represented within parentheses (()) or braces ({}). If a subquery is used, comparison with expression(left) is
performed for all results of the subquery execution.

Example

--selecting rows where department is sales or devel
SELECT * FROM condition tbl WHERE dept name IN {'devel',6 'sales'};
SELECT * FROM condition tbl WHERE dept name = ANY{'devel', 'sales'};

id name dept name salary
1 'Kim ' 'devel' 4000000
2  'Moy ' 'sales' 3000000
3 'Jones ' 'sales' 5400000
4  'Smith ' 'devel! 5500000
6 'Smith ' 'devel' 2400000

--selecting rows where department is neither sales nor devel
SELECT * FROM condition tbl WHERE dept name NOT IN {'devel', 'sales'};

id name dept name salary
5 'Kim ' 'account' 3800000
7 'Brown ' 'account' NULL

IS NULL Conditional Expression
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Description

The IS NULL conditional expression compares to determine whether the expression specified on the left is NULL, and
if it is NULL, returns TRUE and it can be used in the conditional expression. If NOT comes before the NULL
keyword, the result of a NOT operation on the result of the IS NULL operation is returned.

Syntax
expression IS [ NOT ] NULL

e expression : A single-value column, path expression, constant value or arithmetic function that produces a single
value can be used.

Example

SELECT * FROM condition tbl WHERE salary IS NULL;
id name dept name salary
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7 'Brown ' 'account' NULL

--selecting rows where salary is NOT NULL
SELECT * FROM condition tbl WHERE salary IS NOT NULL;

id name dept name salary
1 'Kim ' 'devel' 4000000
2  'Moy ' 'sales' 3000000
3  'Jones ' 'sales' 5400000
4  'Smith ' 'devel' 5500000
5 'Kim ' 'account' 3800000
6 'Smith ' 'devel! 2400000

--simple conparison operation returns NULL when operand is NULL
SELECT * FROM condition tbl WHERE salary = NULL;
There are no results.

ISNULL Function

Description

The ISNULL function performs a comparison to determine if the result of the expression specified as an argument is
NULL. The function returns 1 if it is NULL or 0 otherwise. You can check if a certain value is NULL. This function is
working like the ISNULL expression.

Syntax
ISNULL (expression)

e expression : An arithmetic function that has a single-value column, path expression, constant value is specified.

Example

--Using ISNULL function to select rows with NULL value
SELECT * FROM condition tbl WHERE ISNULL (salary) ;
id name dept name salary

7  'Brown ' 'account' NULL
LIKE Conditional Expression

Description

The LIKE conditional expression compares patterns between character string data, and returns TRUE if a character
string whose pattern matches the search word is found. Pattern comparison target domains are CHAR, VARCHAR and
STRING. The LIKE search cannot be performed on an NCHAR or BIT type. If NOT comes before the LIKE
keyword, the result of a NOT operation on the result of the LIKE operation is returned.

A wild card string corresponding to any character or character string can be included in the search word on the right of
the LIKE operator. % (percent) and _ (underscore) can be used. .% corresponds to any character string whose length is
0 or greater, and _ corresponds to one character. An escape character is a character that is used to search for a wild card
character itself, and can be specified by the user as another character (NULL, alphabet, or number _whose length is 1.
See below for an example of using a character string that includes wild card or escape characters.

Syntax

expression [ NOT ] LIKE expression [ ESCAPE char]

o expression (left) : Specify the data type column of the character string. Pattern comparison, which is case-sensitive,
starts from the first character of the column.

* expression (right) : Enter the search word. A character string with a length of 0 or greater is required. Wild card
characters (% or ) can be included as the pattern of the search word. The length of the character string is 0 or
greater.
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*  ESCAPE char : NULL, alphabet, or number is allowed for char. If the string pattern of the search word includes
" "or "%" itself, an ESCAPE character must be specified. For example, if you want to search for the character
string "10%" after specifying backslash (\) as the ESCAPE character, you must specify "10\%" for the expression
(right). If you want to search for the character string "C:\", you can specify "C:\\" for the expression (right).

Remark

The LIKE conditional expression is case sensitive. To disable case sensitive, use the REGEXP/RLIKE Conditional
Expression.

LIKE search may not work properly for data entered in multi-byte character set environment such as utf-8. This is
because byte units for string comparison operation depends on the character sets. You can get normal results by adding
a parameter(single_byte_compare=yes) to the cubrid.conf file that enables string comparison in a single-byte units,
and restarting the DB.

For details about character sets supported in CUBRID, see Definition and Characteristics. For details about the
single byte compare parameter, see Other Parameters.

Whether to detect the escape characters of the LIKE conditional expression is determined depending on the
configuration of no_backslash_escapes and require_like_escape_character in the cubrid.conf file. For details,
see Statement/Type-Related Parameters.

Example

--selection rows where name contains lower case 's', not upper case
SELECT * FROM condition_ tbl WHERE name LIKE '$s%';
id name dept name salary

3  'Jones ' 'sales' 5400000

--selection rows where second letter is 'O' or 'o'
SELECT * FROM condition tbl WHERE UPPER (name) LIKE ' 0%';

id name dept name salary
2 'Moy ! 'sales' 3000000
3 'Jones ' 'sales' 5400000

--selection rows where name is 3 characters
SELECT * FROM condition tbl WHERE name LIKE ' Vg

id name dept name salary
1 'Kim ' 'devel' 4000000
2  'Moy ' 'sales' 3000000
5 'Kim ' 'account' 3800000

REGEXP/RLIKE Conditional Expression
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Description

The REGEXP and RLIKE conditional expressions are used interchangeably; A regular expressions is a powerful way
to specify a pattern for a complex search. CUBRID uses Henry Spencer's implementation of regular expressions, which
conforms the POSIX 1003.2 standards. The details on regular expressions are not described in this page. For more
information on regular expressions, see Henry Spencer's regex(7).

The following list describes basic characteristics of regular expressions.

nn

." matches any single character(including new-line and carriage-return).

e "[...]" matches one of characters within square brackets. For example, "[abc]" matches "a", "b", or "c". To represent
a range of characters, use a dash (-). "[a-z]" matches any alphabet letter whereas "[0-9]" matches any single number.

e "*"matches 0 or more instances of the thing proceeding it. For example, "xabc*" matches "xab", "xabc", "xabec",
and "xabcxabce" etc. "[0-9][0-9]*" matches any numbers, and ".*" matches every string.
* To match special characters such as "\n", "\t", "\r", and "\\", some must be escaped with the backslash (\) by

specifying the value of no_backslash_escapes (default: yes) to no. For details on no_backslash_escapes,
see Escape Special Characters.
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The difference between REGEXP and LIKE are as follows:

*  The LIKE operator succeeds only if the pattern matches the entire value.

¢ The REGEXP operator succeeds if the pattern matches anywhere in the value. To match the entire value, you
should use """ at the beginning and "$" at the end.

* The LIKE operator is case sensitive, but patterns of regular expressions in REGEXP is not case sensitive. To
enable case sensitive, you should use REGEXP BINARY statement.

In the syntax below, if expr matches pat, 1 is returned; otherwise, 0 is returned. If either expr or pat is NULL, NULL is
returned.

The second syntax has the same meaning as the third syntax, which both syntaxes are using NOT.

Syntax

expr REGEXP|RLIKE [BINARY] pat
expr NOT REGEXP|RLIKE pat
NOT (expr REGEXP|RLIKE pat)

e expr: Column or input expression
e pat : Pattern used in regular expressions; not case sensitive

Example

-- When REGEXP is used in SELECT list, enclosing this with parentheses is required. But
used in WHERE clause, no need parentheses.

-- case insensitive, except when used with BINARY.

SELECT name FROM athlete where name REGEXP '“[a-d]':;

name

'Dziouba Irina'
'Dzieciol Iwona'
'Dzamalutdinov Kamil'
'Crucg Maurits'
'Crosta Daniele'
'Bukovec Brigita'
'Bukic Perica'
'Abdullayev Namik'

-- \n : match a special character, when no backslash escapes=no
SELECT ('new\nline' REGEXP 'new

line');

('new

line' regexp 'new

line')

1

-— 7~ : match the beginning of a string
SELECT ('cubrid dbms' REGEXP '“cub');
('"cubrid dbms' regexp '“cub')

1

-- $ : match the end of a string
SELECT ('this is cubrid dbms' REGEXP 'dbmsS$') ;
('this is cubrid dbms' regexp 'dbmsS$')

1

--.: match any character
SELECT ('cubrid dbms' REGEXP '“c.*$'");
('cubrid dbms' regexp '“c.*$'")

1

-- at+ : match any sequence of one or more a characters. case insensitive.
SELECT ('Aaaapricot' REGEXP '“A+pricot');
('Aaaapricot' regexp '“A+pricot')

1
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-- a? : match either zero or one a character.
SELECT ('Apricot' REGEXP '“Aa?pricot');
('"Apricot' regexp '“Aa?pricot')

1
SELECT ('Aapricot' REGEXP '“Aa?pricot');
('"Aapricot' regexp '“Aa?pricot')

1

SELECT ('Aaapricot' REGEXP '“Aa?pricot');
("Aaapricot' regexp '“Aa?pricot')

0

-- (cub)* : match zero or more instances of the sequence abc.
SELECT ('cubcub' REGEXP '~ (cub)*$');
('cubcub' regexp '~ (cub)*S$')

1

-- [a-dX], ["a-dX] : matches any character that is (or is not, if » is used) either a, b,
c, d or X.

SELECT ('aXbc' REGEXP '~[a-dXYZ]+'"):;

('aXbc' regexp '~[a-dXYZ]+')

1

SELECT ('strike' REGEXP '~["a-dXYZ]+S$');
('strike' regexp '~["a-dXYZ]+S$')

1

Remark
The following shows RegEx-Specer's license, which is library used to implement the REGEXP conditional expression.

Copyright 1992, 1993, 1994 Henry Spencer. All rights reserved.
This software is not subject to any license of the American Telephone
and Telegraph Company or of the Regents of the University of California.

Permission is granted to anyone to use this software for any purpose on
any computer system, and to alter it and redistribute it, subject
to the following restrictions:

1. The author is not responsible for the consequences of use of this
software, no matter how awful, even if they arise from flaws in it.

2. The origin of this software must not be misrepresented, either by
explicit claim or by omission. Since few users ever read sources,
credits must appear in the documentation.

3. Altered versions must be plainly marked as such, and must not be
misrepresented as being the original software. Since few users

ever read sources, credits must appear in the documentation.

4. This notice may not be removed or altered.
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Data Manipluation

SELECT

Overview

Description

The SELECT statement specifies columns that you want to retrieve from a table.

Syntax

SELECT [ <qualifier> ] <select expressions>

[ { TO | INTO } <variable comma list> ]
FROM <extended table specification comma 1list> ]
WHERE <search condition> ]

[
[
[ GROUP BY {col name | expr} [ ASC | DESC ],...[ WITH ROLLUP ] ]
[ HAVING <search condition> ]
[ ORDER BY {col name | expr} [ ASC | DESC ],... [ FOR <orderby for condition> ] ]
[ LIMIT [offset,] row count ]
[ USING INDEX { index name [,index name,...] | NONE }]
<qualifier> ::= ALL | DISTINCT | DISTINCTROW | UNIQUE
<select expressions> ::= * | <expression comma list> | *, <expression comma 1ist>

<extended table specification comma list> ::=
<table specification> [ {, <table specification> | <join table specification> }... ]

<table specification> ::=

<single table spec> [ <correlation> ] [ WITH (lock hint) ]|
<metaclass specification> [ <correlation> ] |

<subquery> <correlation> |

TABLE ( <expression> ) <correlation>

<correlation> ::= [ AS ] <identifier> [ ( <identifier comma list> ) ]

<single table spec> ::= [ ONLY ] <table name> |
ALL <table name> [ EXCEPT <table name> ]

<metaclass specification> ::= CLASS <class name>

<join table specification> ::=
[ INNER | [ LEFT | RIGHT [ OUTER ] ] JOIN <table specification> ON <search condition>

lock hint
READ UNCOMMITTED

<orderby for condition> ::=

ORDERBY _NUM () { BETWEEN int AND int } |

{ {=1=<1|<1]>] >} int } |

IN ( int, ...)
e qualifier : A qualifier. It can be omitted. When omitted, it is set to ALL.
* ALL : Retrieves all records of the table.

*  DISTINCT : Retrieves only records with unique values without allowing duplicates. DISTINCT and
DISTINCTROW are used interchangeably.

¢ UNIQUE : Like DISTINCT, retrieves only records with unique values without allowing duplicates.
*  select expression :
* *:Byusing SELECT * statement, you can retrieve all the columns from the table specified in the FROM clause.

e expression_comma_list : expression can be a path expression, variable or table name. All general expressions
including arithmetic operations can also be used. Use a comma (,) to separate each expression in the list.
You can specify aliases by using the AS keyword for columns or expressions to be queried. Specified aliases are
used as column names in GROUP BY, HAVING, ORDER BY and FOR clauses. The position index of a column
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is assigned based on the order in which the column was specified. The starting value is 1.

As AVG, COUNT, MAX, MIN, or SUM, an aggregate function that manipulates the retrieved data can also be
used in the expression. As the aggregate function returns only one result, you cannot specify a general column
which has not been grouped by an aggregate function in the SELECT column list.

* table_name. * : Specifying the table name and using * has the same effect as specifying all columns for the given
table.

* variable : The data retrieved by the select expression can be stored in more than one variables.

*  [:lidentifier : By using the :identifier after TO (or INTQ), you can store the data to be retrieved in the ":identifier'
variable.

Example 1

The following example shows how to retrieve host countries of the Olympic Games without any duplicates. This
example is performed on the olympic table of demodb.

The DISTINCT or UNIQUE keyword allows only unique values in the query result set. For example, when there are
multiple olympic records whose host_nation values are 'Greece', you can use such keywords to display only one value
in the query result.

SELECT DISTINCT host nation FROM olympic;
host nation

'Australia’
'Belgium'
'Canada'’
'Finland'
'France'

Example 2

The following example shows how to define an alias to a column to be queried and sort the result record by using the
column alias in the ORDER BY clause. At this time, the number of the result records is limited to 5 by using the
LIMIT clause and FOR ORDERBY_NUM)().

SELECT host year as coll, host nation as col2 FROM olympic ORDER BY col2 LIMIT 5;
coll col2

2000 'Australia'
1956 'Australia'
1920 'Belgium'
1976 'Canada'
1948 'England'

SELECT CONCAT (host nation, ', ', host city) AS host place FROM olympic
ORDER BY host place FOR ORDERBY NUM() BETWEEN 1 AND 5;
host place

'Australia, Melbourne'
'Australia, Sydney'
'Belgium, Antwerp'
'Canada, Montreal'
'England, London'

FROM Clause

254

General

Description

The FROM clause specifies the table in which data is to be retrieved in the query. If no table is referenced, the FROM
clause can be omitted. Retrieval paths are as follows:

*  Single table
*  Subquery
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¢ Derived table

Syntax

SELECT [ <qualifier> ] <select expressions>
[ FROM <table specification> [ {, <table specification>
| <join table specification> }... 1]

<select expressions> ::= * | <expression comma list> | *, <expression comma list>

<table specification> ::=

<single table spec> [ <correlation> ] [ WITH (lock hint) ] |
<metaclass specification> [ <correlation> ] |

<subquery> <correlation> |

TABLE ( <expression> ) <correlation>

<correlation> ::= [ AS ] <identifier> [ ( <identifier comma 1ist> ) ]

<single table spec> ::= [ ONLY ] <table name> |
ALL <table name> [ EXCEPT <table name> ]

<metaclass specification> ::= CLASS <class name>

lock hint ::=
READ UNCOMMITTED

e select_expressions : One or more columns or expressions to query is specified. Use * to query all columns in the
table. You can also specify an alias for a column or an expression to be queried by using the AS keyword. This
keyword can be used in GROUP BY, HAVING, ORDER BY and FOR clauses. The position index of the column
is given according to the order in which the column was specified. The starting value is 1.

e table_specification : At least one table name is specified after the FROM clause. Subqueries and derived tables can
also be used in the FROM clause. For details on subquery derived tables, see Subquery Derived Table.

e lock_hint : You can set READ UNCOMMITTED for the table isolation level. READ UNCOMMITTED is a

level where dirty reads are allowed; see Transaction Isolation Level For details on the CUBRID transaction
isolation level.

Example

--FROM clause can be omitted in the statement
SELECT 1+1 AS sum value;
sum value

--db root can be used as a dummy table
SELECT 1+1 AS sum value FROM db_root;
sum value

SELECT CONCAT ('CUBRID', '2008' , 'R3.0') AS db version;
db_version

'CUBRID2008R3.0"'

Derived Table

In the query statement, subqueries can be used in the table specification of the FROM clause. Such subqueries create
derived tables where subquery results are treated as tables. A correlation specification must be used when a subquery
that creates a derived table is used.

Derived tables are also used to access the individual element of an attribute that has a set value. In this case, an element
of the set value is created as an instance in the derived table.
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Subquery Derived Table

Description

Each instance in the derived table is created from the result of the subquery in the FROM clause. A derived table
created form a subquery can have any number of columns and records.

Syntax
FROM (subquery) [ AS ] derived table name [( column name [ {, column name } ] )]

*  The number of column_name and the number of columns created by the subquery must be identical.

Example 1

The following example shows how to retrieve the sum of the number of gold medals won by Korea and that of silver
medals won by Japan. This example shows a way of getting an intermediate result of the subquery and processing it as a
single result, by using a derived table. The query returns the sum of the gold values whose nation_code is 'KOR' and
the silver values whose nation_code column is 'JPN'.

SELECT SUM(n) FROM (SELECT gold FROM participant WHERE nation code='KOR'

UNION ALL SELECT silver FROM participant WHERE nation code='JPN') AS t(n);
sum (n)

Example 2

Subquery derived tables can be useful when combined with outer queries. For example, a derived table can be used in
the FROM clause of the subquery used in the WHERE clause.

The following example shows nation_code, host_year and gold fields of the instances whose number of gold medals is
greater than average sum of the number of silver and bronze medals when one or more sliver or bronze medals were
won. In this example, the query (the outer SELECT clause) and the subquery (the inner SELECT clause) share the
nation_code attribute.

SELECT nation code, host year, gold

FROM participant p

WHERE gold > ( SELECT AVG(s)
FROM ( SELECT silver + bronze
FROM participant
WHERE nation code = p.nation_ code
AND silver > 0
AND bronze > 0

) AS t(s));
nation code host year gold
'JPN' 2004 16
'CHN' 2004 32
'DEN' 1996 4
'ESP' 1992 13
WHERE Clause
Description
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In a query, a column can be processed based on conditions. The WHERE clause specifies a search condition for data.

Syntax

WHERE search condition

search condition :

* comparison predicate
* between predicate

* exists predicate

* in predicate
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* null predicate
*» like predicate

* quantified predicate
* set predicate

The WHERE clause specifies a condition that determines the data to be retrieved by search_condition or a query. Only
data for which the condition is true is retrieved for the query results. (NULL value is not retrieved for the query results
because it is evaluated as unknown value.)

e search_condition : It is described in detail in the following sections.
«  Basic Conditional Expression

¢ BETWEEN Conditional Expression

« EXISTS Conditional Expression

* IN Conditional Expression

¢ IS NULL Conditional Expression

* LIKE Conditional Expression
¢ ANY/SOME/aLL Conditional Expressions

The logical operator AND or OR can be used for multiple conditions. If AND is specified, all conditions must be true.
If OR is specified, only one needs to be true. If the keyword NOT is preceded by a condition, the meaning of the
condition is reserved. The following table shows the order in which logical operators are evaluated.

Priority Operator Function

1 0 Logical expressions in parentheses are evaluated first.

2 NOT Negates the result of the logical expression.

3 AND All conditions in the logical expression must be true.

4 OR One of the conditions in the logical expression must be
true.

GROUP BY ... HAVING Clause

Description

The GROUP BY clause is used to group the result retrieved by the SELECT statement based on a specific column.
This clause is used to sort by group or to get the aggregation by group using the aggregation function. Herein, a group
consists of records that have the same value for the column specified in the GROUP BY clause.

You can also set a condition for group selection by including the HAVING clause after the GROUP BY clause. That is,
only groups satisfying the condition specified by the HAVING clause are queried out of all groups that are grouped by
the GROUP BY clause.

By SQL standard, you cannot specify a column (hidden column) not defined in the GROUP BY clause to the SELECT
column list. However, by using extended CUBRID grammars, you can specify the hidden column to the SELECT
column list. If you do not use the extended CUBRID grammars, the only_full_group_by parameter should be set to yes.
For details, see Statement/Type-Related Parameters.

Syntax

SELECT ...
GROUP BY { col name | expr | positoin } [ ASC | DESC ],...
[ WITH ROLLUP ][ ORDER BY NULL ][ HAVING <search condition> ]

e col _name | expr | position : Specify one or more column names, expressions, aliases or column location. Items are
separated by commas. Columns are sorted on this basis.

* [ ASC|DESC ] : Specify the ASC or DESC sorting option after the columns specified in the GROUP BY clause.
If the sorting option is not specified, the default value is ASC.

»  search_condition : Specify the search condition in the HAVING clause. In the HAVING clause you can refer to
the hidden columns not specified in the GROUP BY clause as well as to columns and aliases specified in the
GROUP BY clause and columns used in aggregate functions.
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*  WITH ROLLUP : If you specify the WITH ROLLUP modifier in the GROUP BY clause, the aggregate
information of the result value of each GROUPed BY column is displayed for each group, and the total of all result
rows is displayed at the last row.

*  ORDER BY NULL : You can avoid the sorting overhead caused by GROUP BY by specifying the ORDER BY
NULL modifier in the GROUP BY clause.

Example

--creating a new table

CREATE TABLE sales tbl

(dept no int, name VARCHAR(20) PRIMARY KEY, sales month int, sales amount int DEFAULT 100);
INSERT INTO sales tbl VALUES

(201, 'George' , 1, 450),
(201, 'Laura' , 2, 500),
(301, 'Max' , 4, 300),
(501, 'Stephan', 4, DEFAULT),
(501, 'Chang' , 5, 150),
(501, 'Sue' , 6, 150),
(NULL, 'Yoka' ,4, NULL);

--selecting rows grouped by dept no with ORDER BY NULL modifier
SELECT dept no, avg(sales amount) FROM sales tbl
GROUP BY dept no ORDER BY NULL;

dept no avg(sales amount)

NULL NULL
201 475
301 300
501 133

--conditions in WHERE clause operate first before GROUP BY
SELECT dept no, avg(sales amount) FROM sales tbl
WHERE sales_amount > 100 GROUP BY dept no;

dept no avg(sales amount)

201 475
301 300
501 150

--conditions in HAVING clause operate last after GROUP BY

SELECT dept no, avg(sales amount) FROM sales tbl

WHERE sales amount > 100 GROUP BY dept no HAVING avg(sales amount) > 200;
dept no avg(sales amount)

201 475
301 300

--selecting and sorting rows with using column alias
SELECT dept no AS al, avg(sales amount) AS a2 FROM sales tbl
WHERE sales_amount > 200 GROUP BY al HAVING a2 > 200 ORDER BY a2;

al a2
301 300
201 475

--selecting rows grouped by dept no with WITH ROLLUP modifier
SELECT dept no AS al, name AS a2, avg(sales amount) AS a3 FROM sales tbl
WHERE sales_amount > 100 GROUP BY al,a2 WITH ROLLUP;

al a2 a3
201 'George' 450
201 'Laura' 500
201 NULL 475
301 'Max' 300
301 NULL 300
501 'Chang' 150
501 'Sue' 150
501 NULL 150
NULL NULL 310
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ORDER BY Clause

Description

The ORDER BY clause sorts the query result set in ascending or descending order. If you do not specify a sorting
option such as ASC or DESC, the result set in ascending order by default. If you do not specify the ORDER BY clause,
the order of records to be queried may vary depending on query.

Syntax

SELECT
ORDER BY {col name | expr | position} [ASC | DESC],...]
[ FOR <orderby for condition> ] ]

<orderby for condition> ::=

ORDERBY NUM() { BETWEEN int AND int } |
{ {=1=<1<1>1]>} int } |
IN ( int, ...)

e col name | expr | position : Specify an column name, expression, alias, or column location. One or more column
names, expressions or aliases can be specified. Items are separated by commas. A column that is not specified in
the list of SELECT columns can be specified.

[ ASC|DESC ] : ASC means sorting in ascending order, and DESC is sorting in descending order. If the sorting
option is not specified, the default value is ASC.

Example

--selecting rows sorted by ORDER BY clause
SELECT * FROM sales tbl ORDER BY dept no DESC, name ASC;

dept no name sales month sales amount
501 'Chang' 5 150

501 'Stephan' 4 100

501 'Sue' 6 150

301 'Max' 4 300

201 'George' 1 450

201 'Laura' 2 500
NULL 'Yoka' 4 NULL

--sorting reversely and limiting result rows by LIMIT clause
SELECT dept no AS al, avg(sales amount) AS a2 FROM sales tbl
GROUP BY al ORDER BY a2 DESC LIMIT 0, 3;

al a2
201 475
301 300
501 133

--sorting reversely and limiting result rows by FOR clause
SELECT dept no AS al, avg(sales amount) AS a2 FROM sales tbl
GROUP BY al ORDER BY a2 DESC FOR ORDERBY NUM() BETWEEN 1 AND 3;

al az
201 475
301 300
501 133
LIMIT Clause
Description

The LIMIT clause can be used to limit the number of records displayed. It takes one or two arguments. You can specify
a very big integer for row_count to output to the last row, starting from a specific row.

The LIMIT clause can be used as a prepared statement. In this case, the bind parameter (?) can be used instead of an
argument.
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INST_NUM() and ROWNUM cannot be included in the WHERE clause in a query that contains the LIMIT clause.
Also, LIMIT cannot be used together with FOR ORDERBY_NUM() or HAVING GROUPBY_NUM().

Syntax
LIMIT [offset,] row count

e offset : Specify the offset value of the starting row to be output. The offset value of the starting row of the result set
is 0; it can be omitted and the default value is 0.

* row_count : Specify the number of records to be output. You can specify an integer greater than 0.

Example

--LIMIT clause can be used in prepared statement
PREPARE STMT FROM 'SELECT * FROM sales_tbl LIMIT 2, 2';
EXECUTE STMT USING 0, 10;

--selecting rows with LIMIT clause
SELECT * FROM sales tbl WHERE sales amount > 100 LIMIT 5;

dept no name sales month sales amount
201 'George' 1 450
201 'Laura' 2 500
301 'Max' 4 300
501 'Chang' 5 150
501 'Sue' 6 150

--LIMIT clause can be used in subquery
SELECT tl.* FROM
(SELECT * FROM sales tbl AS t2 WHERE sales amount > 100 LIMIT 5) AS tl LIMIT 1,3;

dept no name sales month sales amount
201 'Laura' 2 500
301 'Max' 4 300
501 'Chang' 5 150
Outer Join
Description
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A join is a query that combines the rows of two or more tables or virtual tables (views). In a join query, a condition that
compares the columns that are common in two or more tables is called a join condition. Rows are retrieved from each
joined table, and are combined only when they satisfy the specified join condition.

A join query using an equality operator (=) is called an equi-join, and one without any join condition is called a
cartesian product. Meanwhile, joining a single table is called a self join. In a self join, table ALIAS is used to
distinguish columns, because the same table is used twice in the FROM clause.

A join that outputs only rows that satisfy the join condition from a joined table is called an inner or a simple join,
whereas a join that outputs both rows that satisfy and do not satisfy the join condition from a joined table is called an
outer join. An outer join is divided into a left outer join which outputs all rowss of the left table as the result, a right
outer join which outputs all rowss of the right table as the result and a full outer join which outputs all rows of both
tables. If there is no column value that corresponds to a table on one side in the result of an outer join query, all rowss
are returned as NULL.

Syntax

FROM table specification [{, table specification | join table specification}...]

table specification

table specification [ correlation ]
CLASS table name [ correlation ]
subquery correlation

TABLE (expression) correlation

join table specification
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[ INNER | {LEFT | RIGHT} [ OUTER ] ] JOIN table specification
join condition

join condition :

ON search condition

e oin_table_specification

e {LEFT |RIGHT } [ OUTER ] JOIN : LEFT is used for a left outer join query, and RIGHT is for a right outer
join query.

CUBRID does not support full outer joins. Path expressions that include subqueries and sub-columns cannot be used in

the join conditions of an outer join.

Join conditions of an outer join are specified in a different way from those of an inner join. In an inner join, join
conditions are expressed in the WHERE clause; in an outer join, they appear after the ON keyword in the FROM
clause. Other retrieval conditions can be used in the WHERE or ON clause, but the retrieval result depends on whether
the condition is used in the WHERE or ON clause.

The table execution order is fixed according to the order specified in the FROM clause. Therefore, when using an outer
join, you should create a query statement in consideration of the table order. It is recommended to use standard
statements using { LEFT | RIGHT } [ OUTER ] JOIN, because using an Oracle-style join query statements by
specifying an outer join operator (+) in the WHERE clause, even if possible, might lead the execution result or plan in
an unwanted direction.

Example 1

The following example shows how to retrieve the years and host countries of the Olympic Games since 1950 where a
world record has been set. The following query retrieves instances whose values of the host_year column in the history
table are greater than 1950.

SELECT DISTINCT h.host year, o.host nation FROM history h, olympic o

WHERE h.host year=o.host year AND o.host year>1950;
host year host nation

1968 'Mexico'

1980 'U.S.S.R.'

1984 'United States of America'
1988 'Korea'

1992 'Spain'

1996 'United States of America'
2000 'Australia'

2004 'Greece'

Example 2

The following example shows how to retrieve the years and host countries of the Olympic Games since 1950 where a
world record has been set, but including the Olympic Games where any world records haven't been set in the result. This
example can be expressed in the following right outer join query. In this example, all instances whose values of the
host_year column in the history table are not greater than 1950 are also retrieved. All instances of host_nation are
included because this is a right outer join. hest_year that does not have a value is represented as NULL.

SELECT DISTINCT h.host year, o.host nation

FROM history h RIGHT OUTER JOIN olympic o ON h.host year=o.host year WHERE

o.host year>1950;
host year host nation

NULL 'Australia'
NULL 'Canada'
NULL 'Finland'
NULL 'Germany'
NULL 'Italy'
NULL 'Japan'
1968 'Mexico'
1980 'U.S.S.R."
1984 'United States of America'
1988 'Korea'
1992 'Spain'
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1996 'United States of America'
2000 'Australia'
2004 'Greece'

Example 3

A right outer join query can be converted to a left outer join query by switching the position of two tables in the FROM
clause. The right outer join query in the previous example can be expressed as a left outer join query as follows:
SELECT DISTINCT h.host year, o.host nation

FROM olympic o LEFT OUTER JOIN history h ON h.host year=o.host year WHERE o.host year>1950;
host year host nation

NULL 'Australia'
NULL 'Canada'
NULL 'Finland'
NULL 'Germany'
NULL 'Italy'
NULL 'Japan'
1968 'Mexico'
1980 'U.S.S.R.'
1984 'United States of America'
1988 'Korea'
1992 'Spain'
1996 'United States of America'
2000 'Australia'
2004 'Greece'
14 rows selected.

In this example, h.host_year=o.host_year is an outer join condition, and o.host_year > 1950 is a search condition. If
the search condition is used not in the WHERE clause but in the ON clause, the meaning and the result will be different.
The following query also includes instances whose values of 0.host_year are not greater than 1950.

SELECT DISTINCT h.host year, o.host nation

FROM olympic o LEFT OUTER JOIN history h ON h.host year=o.host year AND
o.host_year>1950;

=== <Result of SELECT Command in Line 3> ===
host year host nation

NULL 'Australia'
NULL 'Belgium'
NULL 'Canada'

1996 'United States of America'
2000 'Australia'
2004 'Greece'

Example 4

Outer joins can also be represented by using (+) in the WHERE clause. The above example is a query that has the same
meaning as the example using the LEFT OUTER JOIN. The (+) syntax is not ISO/aNSI standard, so it can lead to
ambiguous situations. It is recommended to use the standard syntax LEFT OUTER JOIN (or RIGHT OUTER JOIN)
if possible.

SELECT DISTINCT h.host year, o.host nation FROM history h, olympic o

WHERE o.host year=h.host year (+) AND o.host year>1950;
host year host nation

NULL 'Australia'

NULL 'Canada'

NULL 'Finland'

NULL 'Germany'

NULL 'Italy'

NULL 'Japan'

1968 'Mexico'

1980 'U.S.S.R.'

1984 'United States of America'
1988 'Korea'

1992 'Spain'

1996 'United States of America'
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2000 'Australia'
2004 'Greece'

Subquery

A subquery can be used wherever expressions such as SELECT or WHERE clause can be used. If the subquery is
represented as an expression, it must return a single column; otherwise it can return multiple rows. Subqueries can be
divided into single-row subquery and multiple-row subquery depending on how they are used.

Single-Row Subquery

Description

A single-row subquery outputs a row that has a single column. If no row is returned by the subquery, the subquery
expression has a NULL value. If the subquery is supposed to return more than one rows, an error occurs.

Example

The following example shows how to retrieve the history table as well as the host country where a new world record has
been set. This example shows a single-row subquery used as an expression. In this example, the subquery returns
host_nation values for the rows whose values of the host_year column in the olympic table are the same as those of
the host_year column in the history table. If there are no values that meet the condition, the result of the subquery is
NULL.

SELECT h.host year, (SELECT host nation FROM olympic o WHERE o.host year=h.host year),

h.event code, h.score, h.unit from history h;
host year (SELECT host nation FROM olympic o WHERE

o.host year=h.host year) event code score unit
2004 'Greece' 20283 '07:53.0" 'time'
2004 'Greece' 20283 '07:53.0" 'time'
2004 'Greece' 20281 '03:57.0"' 'time'
2004 'Greece' 20281 '03:57.0"' 'time'
2004 'Greece' 20281 '03:57.0" 'time'
2004 'Greece' 20281 '03:57.0" 'time'
2004 'Greece' 20326 '210° 'kg'
2000 'Australia' 20328 '225" 'kg'
2004 'Greece' 20331 '237.5" 'kg'

Multiple-Row Subquery

Description

The multiple-row subquery returns one or more rows that contain the specified column. The result of the mutiple-row
subquery can be used to create a set, a multiset or a list/sequence set using an appropriate keyword (SET, MULTISET,
LIST or SEQUENCE).

Example

The following example shows how to retrieve countries and their capital cities from the nation table, and returning lists
of host countries and host cities of the Olympic Games. In this example, the subquery result is used to create a list from
the values of the host_city column in the olympic table. This query returns name and capital value for nation table, as
well as a set that contains host_city values of the olympic table with host_nation value. If the name value is an empty
set in the query result, it is excluded. If there is no olympic table that has the same value as the name, an empty set is
returned.

SELECT name, capital, 1list (SELECT host city FROM olympic WHERE host nation = name) FROM
nation;

name capital sequence ( (SELECT host city FROM olympic
WHERE host nation=name))
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'Somalia’ 'Mogadishu' {}

'Sri Lanka' 'Sri Jayewardenepura Kotte' {}

'Sao Tome & Principe' 'Sao Tome' {}

'U.S.S.R."' '"Moscow' {'Moscow"'}

'Uruguay’ '"Montevideo' {}

'United States of America' 'Washington.D.C' {"Atlanta ', 'St. Louis', 'Los
Angeles', 'Los Angeles'}

'Uzbekistan' 'Tashkent'

'Vanuatu' 'Port Vila'

Such multiple-row subquery expressions can be used anywhere a set value expression is allowed. However, they cannot
be used where a set constant value is required as in the DEFAULT specification in the class attribute definition.

If the ORDER BY clause is not used explicitly in the subquery, the order of the multiple-row query result is not set.
Therefore, the order of the multiple-row subquery result that creates a sequence set must be specified by using the
ORDER BY clause.

Hierarchical Query

START WITH ... CONNECT BY Clause
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Description

This clause is used to obtain a set of data organized in a hierarchy. The START WITH ... CONNECT BY clause is
used in combination with the SELECT clause in the following form.

Syntax

SELECT column list
FROM table joins | tables
[WHERE join conditions and/or filtering conditions]
[START WITH condition]
CONNECT BY [NOCYCLE] condition

START WITH Clause

The START WITH clause will filter the rows from which the hierarchy will start. The rows that satisfy the START
WITH condition will be the root nodes of the hierarchy. If START WITH is omitted, then all the rows will be
considered as root nodes.

Note If START WITH clause is omitted or the rows that satisfy the START WITH condition does not exist, all of
rows in the table are considered as root nodes; which means that hierarchy relationship of sub rows which belong each
root is searched. Therefore, some of results can be duplicate.

CONNECT BY [NOCYCLE] or PRIOR Clause

¢ PRIOR : The CONNECT BY condition is tested for a pair of rows. If it evaluates to true, the two rows satisfy the
parent-child relationship of the hierarchy. We need to specify the columns that are used from the parent row and the
columns that are used from the child row. We can use the PRIOR operator when applied to a column, which will
refer to the value of the parent row for that column. If PRIOR is not used for a column, the value in the child row is
used.

*  NOCYCLE : In some cases, the resulting rows of the table joins may contain cycles, depending on the
CONNECT BY condition. Because cycles cause an infinite loop in the result tree construction, CUBRID detects
them and either returns an error doesn't expand the branches beyond the point where a cycle is found (if the
NOCYCLE keyword is specified).

This keyword may be specified after the CONNECT BY keywords. It makes CUBRID run a statement even if the
processed data contains cycles.

If a CONNECT BY statement causes a cycle at runtime and the NOCYCLE keyword is not specified, CUBRID
will return an error and the statement will be canceled. When specifying the NOCYCLE keyword, if CUBRID
detects a cycle while processing a hierarchy node, it will set the CONNECT_BY_ISCYCLE attribute for that
node to the value of 1 and it will stop further expansion of that branch.



Example

For the following samples, you will need the following structures:

tree Table

ID MgrID Name BirthYear
1 NULL Kim 1963

2 NULL Moy 1958

3 1 Jonas 1976

4 1 Smith 1974

5 2 Verma 1973

6 2 Foster 1972

7 6 Brown 1981
tree_cycle table

ID MgrID Name

1 NULL Kim

2 11 Moy

3 1 Jonas

4 1 Smith

5 3 Verma

6 3 Foster

7 4 Brown

8 4 Lin

9 2 Edwin

10 9 Audrey

11 10 Stone

-- Creating tree table and then inserting data
CREATE TABLE tree(ID INT, MgrID INT, Name VARCHAR(32), BirthYear
INSERT INTO tree VALUES (1,NULL, 'Kim', 1963);
INSERT INTO tree VALUES (2,NULL, 'Moy', 1958);
INSERT INTO tree VALUES (3,1, 'Jonas', 1976);
INSERT INTO tree VALUES (4,1, 'Smith', 1974);
INSERT INTO tree VALUES (5,2, 'Verma', 1973);
INSERT INTO tree VALUES (6,2, 'Foster', 1972);
INSERT INTO tree VALUES (7,6, 'Brown', 1981);
-- Creating tree cycle table and then inserting data
CREATE TABLE treeicycle(ID INT, MgrID INT, Name VARCHAR(32));
INSERT INTO tree_cycle VALUES (1,NULL, '"Kim') ;
INSERT INTO tree cycle VALUES (2,11, 'Moy'):;
INSERT INTO tree cycle VALUES (3,1, 'Jonas');
INSERT INTO tree cycle VALUES (4,1, 'Smith');
INSERT INTO tree cycle VALUES (5,3, 'Verma');
INSERT INTO tree cycle VALUES (6,3, 'Foster');
INSERT INTO tree cycle VALUES (7,4, 'Brown');
INSERT INTO tree cycle VALUES (8,4, 'Lin'");
INSERT INTO tree cycle VALUES (9,2, 'Edwin');
INSERT INTO tree cycle VALUES (10,9, 'Audrey');
INSERT INTO tree cycle VALUES (11,10, 'Stone');

-- Executing a hierarchy query with CONNECT BY clause

SELECT id, mgrid,

name

INT) ;
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FROM tree
CONNECT BY PRIOR id=mgrid
ORDER BY id;

-
(o}

mgrid name

null Kim
null Moy
1 Jonas
Jonas
Smith
Smith
Verma
Verma
Foster
Foster
Brown
Brown
Brown
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-- Executing a hierarchy query with START WITH clause
SELECT id, mgrid, name

FROM tree

START WITH mgrid IS NULL

CONNECT BY prior id=mgrid

ORDER BY id;

id mgrid name
1 null Kim
2 null Moy
3 1 Jonas

4 1 Smith

5 2 Verma

6 2 Foster

7 6 Brown

Hierarchical Query for Table Join
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Join Conditions

The table joins are evaluated first using the join conditions, if any. The conditions found in the WHERE clause are
classified as join conditions or filtering conditions. All the conditions in the FROM clause are classified as join
conditions. Only the join conditions are evaluated; the filtering conditions are kept for later evaluation. We
recommended placing all join conditions in the FROM clause only so that conditions that are intended for joins are not
mistakenly classified as filtering conditions.

Query Results

The resulting rows of the table joins are filtered according to the START WITH condition to obtain the root nodes for
the hierarchy. If no START WITH condition is specified, then all the rows resulting from the table joins will be
considered as root nodes.

After the root nodes are obtained, CUBRID will select the child rows for the root nodes. These are all nodes from the
table joins that respect the CONNECT BY condition. This step will be repeated for the child nodes to determine their
child nodes and so on until no more child nodes can be added.

In addition, CUBRID evaluates the CONNECT BY clause first and all the rows of the resulting hierarchy tress by using
the filtering condition in the WHERE clause.

Example

The example illustrates how joins can be used in CONNECT BY queries. The joins are evaluated before the
CONNECT BY condition and the join result will be the starting table on which the two clauses (START WITH clause
and CONNECT BY clause).

-- Creating tree2 table and then inserting data



CREATE TABLE tree2(id int, treeid int, job varchar(32));

INSERT INTO tree2 VALUES (1,1, 'Partner');
INSERT INTO tree2 VALUES (2,2, 'Partner');
INSERT INTO tree2 VALUES (3,3, 'Developer');
INSERT INTO tree2 VALUES (4,4, 'Developer');
INSERT INTO tree2 VALUES (5,5, 'Sales Exec.');
INSERT INTO tree2 VALUES (6,6, 'Sales Exec.')
INSERT INTO tree2 VALUES(7,7,'Assistant');
INSERT INTO tree2 VALUES (8,null, 'Secretary');

’

-- Executing a hierarchical query onto table joins

SELECT t.id,t.name,t2.job,level
FROM tree t
inner join tree2 t2 on t.id=t2.treeid
START WITH t.mgrid is null
CONNECT BY prior t.id=t.mgrid
ORDER BY t.id;

id name job level
1 Kim Partner 1

2 Moy Partner 1

3 Jonas Developer 2
4 Smith Developer 2
5 Verma Sales Exec. 2
6 Foster Sales Exec. 2
7 Brown Assistant 3

Pseudo Columns Available in Hierarchical Queries

LEVEL
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LEVEL is a pseudo column representing depth of hierarchical queries. The LEVEL of root node is 1 and the LEVEL

of its child node is 2.

The LEVEL (pseudo column) can be used in the WHERE clause, ORDER BY clause, and GROUP BY ... HAVING
clause of the SELECT statement. And it can also be used in the statement using aggregate functions.

The following example shows how to retrieve the LEVEL value to view level of node.

-- Viewing LEVEL value

SELECT id, mgrid, name, LEVEL
FROM tree
WHERE LEVEL=2
START WITH mgrid IS NULL
CONNECT BY PRIOR id=mgrid
ORDER BY id;

id mgrid name level
3 1 Jonas 2
4 1 Smith 2
5 2 Verma 2
6 2 Foster 2

CONNECT_BY_ISLEAF

This pseudo-column indicates whether a hierarchical node is a leaf node or not. If the value for a row is 1, then the
associated node is a leaf node.; otherwise, it will have the value 0 indicating that the node has children.

In this example, the CONNECT_BY_ISLEAF shows that the rows with the IDs 3, 4, 5 and 7 have no children.

-- Executing a hierarchical query with CONNECT BY ISLEAF

SELECT id, mgrid, name, CONNECT BY ISLEAF
FROM tree
START WITH mgrid IS NULL
CONNECT BY PRIOR id=mgrid
ORDER BY id;

id mgrid name connect by isleaf
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1 null Kim 0
2 null Moy 0
3 1 Jonas 1
4 1 Smith 1
5 2 Verma 1
6 2 Foster 0
7 6 Brown 1

CONNECT_BY_ISCYCLE

This pseudo-column indicates that a cycle was detected while processing the node, meaning that a child was also found
to be an ancestor. A value of 1 for a row means a cycle was detected; the pseudo-column's value is 0, otherwise.

The CONNECT_BY_ISCYCLE pseudo-column may be used in the SELECT list, WHERE clause, ORDER BY
clause, GROUP BY and HAVING clauses and also in aggregate functions (when the GROUP BY class exists in the
statement).

Note This pseudo-column is available only when the NOCYCLE keyword is used in the statement.

The following example shows how to execute a hierarchical query with CONNECT_BY_ISCYCE operator.

-- --Executing a hierarchical query with CONNECT BY ISCYCLE
SELECT id, mgrid, name, CONNECT BY ISCYCLE

FROM tree cycle

START WITH name in ('Kim', 'Moy')

CONNECT BY NOCYCLE PRIOR id=mgrid

ORDER BY id;

id mgrid name connect by iscycle
1 null Kim 0
2 11 Moy 0

3 1 Jonas 0
4 1 Smith 0
5 3 Verma 0
6 3 Foster 0
7 4 Brown 0
8 4 Lin 0

9 2 Edwin 0
10 9 Audrey 0
11 10 Stone 1

Operators Available When Using the CONNECT BY Clause
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CONNECT_BY_ROOT Operator

This operator can be applied to columns and it returns the parent row or root row values for that column. This operator
may be used in the SELECT list, Where clause and ORDER BY clause. When using the CONNECT BY clause some
column operators become available.

The following example shows how to execute a hierarchical query with CONNECT_BY_ROOT operator.

-- Executing a hierarchical query with CONNECT BY ROOT operator
SELECT id, mgrid, name, CONNECT BY ROOT id

FROM tree

START WITH mgrid IS NULL

CONNECT BY PRIOR id=mgrid

ORDER BY id;

id mgrid name connect by root id
1 null Kim 1
2 null Moy 2
3 1 Jonas 1
4 1 Smith 1
5 2 Verma 2
6 2 Foster 2
7 6 Brown 2
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PRIOR Operator

This operator may be applied to a column; it will return the parent node value for that column. For a root node, the
operator will return the NULL value if it is applied to a column. This operator may be used in the SELECT list,
WHERE clause, ORDER BY clause and also in the CONNECT BY clause.

The following example shows how to execute a hierarchical query with PRIOR operator.

-- Executing a hierarchical query with PRIOR operator
SELECT id, mgrid, name, PRIOR id as "prior id"

FROM tree

START WITH mgrid IS NULL

CONNECT BY PRIOR id=mgrid

ORDER BY id;

id mgrid name prior id
1 null Kim null

2 null Moy null

3 1 Jonas 1

4 1 Smith 1

5 2 Verma 2

6 2 Foster 2

7 6 Brown 6

Functions Available When Using the CONNECT BY Clause

Description

The SYS_CONNECT_BY_PATH function returns the branch of the node in the hierarchy. It returns a string that
represents the concatenation of all the values obtained by evaluating the scalar expression for all the parents of a row,
including that row, separated by the separator character, ordered ascending by level.

This function may be used in the SELECT list, WHERE clause and ORDER BY clause.

Syntax

SYS CONNECT_BY PATH (column name, separator char)

Example
The following example shows how to execute a hierarchical query with SYS CONNECT_BY_PATH function.

-- Executing a hierarchical query with SYS CONNECT BY PATH function
SELECT id, mgrid, name, SYS CONNECT BY PATH(name,'/') as [hierarchy]
FROM tree
START WITH mgrid IS NULL
CONNECT BY PRIOR id=mgrid
ORDER BY id;

id mgrid name hierarchy

1 null Kim /Kim

2 null Moy /Moy

3 1 Jonas /Kim/Jonas

4 1 Smith /Kim/Smith

5 2 Verma /Moy/Verma

6 2 Foster /Moy/Foster

7 6 Brown /Moy/Foster/Brown

Ordering Data with the Hierarchical Query

Description

The ORDER SIBLINGS BY clause will cause the ordering of the rows while preserving the hierarchy ordering so that
the child nodes with the same parent will be stored according to the column list.
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Syntax
ORDER SIBLINGS BY col 1 [ASC|DESC] [, col 2 [ASC|DESC] [..[, col n [ASC|DESC]]..]]

Example 1

The following example shows how to display information about seniors and subordinates in a company in the order of
birth year.

The result with hierarchical query shows parent and child nodes in a row according to the column list specified in
ORDER SIBLINGS BY statement by default. Sibling nodes that share the same parent node have outputted in a
specified order.

-- Outputting a parent node and its child nodes, which sibling nodes that share the same
parent are sorted in the order of birth year.

SELECT id, mgrid, name, birthyear, level

FROM tree

START WITH mgrid IS NULL

CONNECT BY PRIOR id=mgrid

ORDER SIBLINGS BY birthyear;

id mgrid name birthyear level
2 NULL 'Moy' 1958 1

6 2 'Foster' 1972 2

7 6 'Brown' 1981 3

5 2 'Verma' 1973 2

1 NULL 'Kim' 1963 1

4 1 'Smith' 1974 2

3 1 'Jonas' 1976 2

Example 2

The following example shows how to display information about seniors and subordinates in a company in the order of
joining. For the same level, the employee ID numbers are assigned in the order of joining. id indicates employee ID
numbers (parent and child nodes) and mgrid indicates the employee ID numbers of their seniors.

-- Outputting siblings in a row
SELECT id, mgrid, name, LEVEL
FROM tree

START WITH mgrid IS NULL
CONNECT BY PRIOR id=mgrid

ORDER SIBLINGS BY id;

id mgrid name level
1 null Kim 1
3 1 Jonas 2
4 1 Smith 2
2 null Moy 1
5 2 Verma 2
6 2 Foster 2
7 6 Brown 3

Scenario of Using Hierarchical Query
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First of all let's start by giving a rough SQL translation of the SELECT statement with a CONNECT BY clause. For
this we can consider that we have a table that contains a recurrent reference. We can consider that table to have two
columns named ID and ParentID; ID is the primary key for the table and ParentID is a foreign-key to the same table.
Naturally, the root nodes will have a ParentID value of NULL.

Now let us consider the fact that we want to get the full rows and a column with the level of the row in the hierarchy
tree. For this we can write something similar to by querying with UNION ALL.

SELECT L1.ID, Ll.ParentID, ..., 1 AS [Level]
FROM tree table AS L1
WHERE L1.ParentID IS NULL

UNION ALL

SELECT L2.ID, L2.ParentID, ..., 2 AS [Level]
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FROM tree table AS L1
INNER JOIN tree table AS L2 ON L1.ID=L2.ParentID
WHERE Ll.ParentID IS NULL
UNION ALL
SELECT L3.ID, L3.ParentID, ..., 3 AS [Level]
FROM tree table AS L1
INNER JOIN tree table AS L2 ON L1.ID=L2.ParentID
INNER JOIN tree table AS L3 ON L2.ID=L3.ParentID
WHERE Ll.ParentID IS NULL
UNION ALL ...
The problem with our approach is that we do not know how many levels we have. This could be rewritten in a stored
procedure with a cycle until no new rows are retrieved, but we will have to check the tree for cycles at every step. Using

a SELECT statement with a CONNECT BY clause we can rewrite this as follows.
This query will return the full hierarchy with the level of each row in the hierarchy.

SELECT ID, ParentID, ..., Level
FROM tree table
START WITH ParentID IS NULL
CONNECT BY ParentID=PRIOR ID

If we want to avoid the potential error caused by cycles we can write it as follows:

SELECT ID, ParentID, ..., Level
FROM tree table
START WITH ParentID IS NULL
CONNECT BY NOCYCLE ParentID=PRIOR ID

Performance of Hierarchical Query

Although this form is shorter and clearer, please keep in mind that it has its limitations regarding speed. If the result of
the query contains all the rows of the table, the CONNECT BY form might be slower as it has to do additional
processing (such as cycle detection, pseudo-column bookkeeping and others). However, if the result of the query only
contains a part of the table rows, the CONNECT BY form might be faster.

For example, if we have a table with 20,000 records and we want to retrieve a sub-tree of roughly 1,000 records, a
SELECT statement with a START WITH ... CONNECT BY clause will run up to 30% faster than an equivalent
UNION ALL with SELECT statements.

INSERT

Overview

Description

You can insert a new record into a table in a database by using the INSERT statement. CUBRID supports
INSERT...VALUES, INSERT...SET and INSERT...SELECT statements.

INSERT...VALUES and INSERT...SET statements are used to insert a new record based on the value that is explicitly
specified while the INSERT...SELECT statement is used to insert query result records obtained from different tables.
Use the INSERT VALUES or INSERT...SELECT statement to insert multiple rows by using the single INSERT
statement.

Syntax

<INSERT .. VALUES statement>

INSERT [INTO] table name [ (column name, ...)]
{VALUES | VALUE} ({expr | DEFAULT}, ...)[, ({expr | DEFAULT}, ...),...]
[ON DUPLICATE KEY UPDATE column name = exXpr, ... |

INSERT [INTO] table name DEFAULT [ VALUES ]

INSERT [INTO] table name VALUES ()

<INSERT .. SET statement>

INSERT [INTO] table name
SET column name = {expr | DEFAULT}[, column name = {expr | DEFAULT}, ...]
[ON DUPLICATE KEY UPDATE column name = expr, ... |
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<INSERT .. SELECT statement>

INSERT [INTO] table name [ (column name, ...)]
SELECT. ..
[ON DUPLICATE KEY UPDATE column name = exXpr, ... |

* table_name : Specify the name of the target table into which you want to insert a new record.

e column_name : Specify the name of the column into which you want to insert the value. If you omit to specify the
column name, it is considered that all columns defined in the table have been specified. Therefore, you must specify
the values for all columns next to the VALUES keyword. If you do not specify all the columns defined in the table,
a DEFAULT value is assigned to the non-specified columns; if the DEFAULT value is not defined, a NULL
value is assigned.

e expr | DEFAULT : Specify values that correspond to the columns next to the VALUES keyword. Expressions or
the DEFAULT keyword can be specified as a value. At this time, the order and number of the specified column list
must correspond to the column value list. The column value list for a single record is described in parentheses.

*  DEFAULT : You can use the DEFAULT keyword to specify a default value as the column value. If you specify
DEFAULT in the column value list next to the VALUES keyword, a default value column is stored for the given
column: if you specify DEFAULT before the VALUES keyword, default values are stored for all columns in the
table. NULL is stored for the column whose default value has not been defined.

* ONDUPLICATE KEY UPDATE : In case constraints are violated because a duplicated value for a column
where PRIMARY KEY or UNIQUE attribute is defined is inserted, the value that makes constraints violated is
changed into a specific value by performing the action specified in the ON DUPLICATE KEY UPDATE
statement.

Example

CREATE TABLE a tbll (

id INT UNIQUE,

name VARCHAR,

phone VARCHAR DEFAULT '000-0000") ;

--insert default values with DEFAULT keyword before VALUES
INSERT INTO a_tbll DEFAULT VALUES;

--insert multiple rows
INSERT INTO a tbll VALUES (1, 'aaa', DEFAULT), (2, 'bbb', DEFAULT);

--insert a single row specifying column values for all
INSERT INTO a tbll VALUES (3,'ccc', '333-3333'");

--insert two rows specifying column values for only
INSERT INTO a tbll(id) VALUES (4), (5);

--insert a single row with SET clauses
INSERT INTO a tbll SET id=6, name='eee';
INSERT INTO a tbll SET id=7, phone='777-7777";

SELECT * FROM a tbll;

id name phone
NULL NULL '000-0000"
1 ‘'aaa' '000-0000"
2 'bbb' '000-0000"
3 'ccc'! '333-3333"
4 NULL '000-0000"
5 NULL '000-0000"
6 'eee! '000-0000"
7 NULL Y777-7777"

INSERT ... SELECT Statement
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Description

If you use the SELECT query in the INSERT statement, you can insert query results obtained from at least one table.
The SELECT statement can be used in place of the VALUES keyword, or be included as a subquery in the column
value list next to VALUES. If you specify the SELECT statement in place of the VALUES keyword, you can insert
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multiple query result records into the column of the table at once. However, there should be only one query result record
if the SELECT statement is specified in the column value list.

In this way, you can extract data from another table that satisfies a certain retrieval condition, and insert it into the target
table by combining the SELECT statement with the INSERT statement.

Syntax

INSERT [INTO] table name [ (column name, ...)]
SELECT. ..
[ON DUPLICATE KEY UPDATE column name = expr, ... |

Example

--creating an empty table which schema replicated from a tbll
CREATE TABLE a tbl2 LIKE a tbll;

--inserting multiple rows from SELECT query results
INSERT INTO a tbl2 SELECT * FROM a tbll WHERE id IS NOT NULL;

--inserting column value with SELECT subquery specified in the value list
INSERT INTO a tbl2 VALUES (8, SELECT name FROM a tbll WHERE name <'bbb', DEFAULT) ;

SELECT * FROM a tbl2;

id name phone

1 l'aaa' '000-0000"
2 'bbb' '000-0000"
3 'ccc'! '333-3333"
4 NULL '000-0000"
5 NULL '000-0000"
6 'eee! '000-0000"
7 NULL Y777=7777"
8 'aaa' '000-0000"

ON DUPLICATE KEY UPDATE Statement

Description

In a situation in which a duplicate value is inserted into a column for which the UNIQUE index or the PRIMARY
KEY constraint has been set, you can update to a new value without outputting the error by specifying the ON
DUPLICATE KEY UPDATE clause in the INSERT statement.

However, the ON DUPLICATE KEY UPDATE clause cannot be used in a table in which a trigger for INSERT or
UPDATE has been activated, or in a nested INSERT statement.

Syntax

<INSERT .. VALUES statement>
<INSERT .. SET statement>
<INSERT .. SELECT statement>
INSERT
[ON DUPLICATE KEY UPDATE column name = expr, ... |

e column_name = expr : Specifies the name of the column whose value you want to change next to ON
DUPLICATE KEY UPDATE and a new column value by using the equal sign.

Example

--creating a new table having the same schema as a tbll

CREATE TABLE a_tbl3 LIKE a_tbll;

INSERT INTO a tbl3 SELECT * FROM a tbll WHERE id IS NOT NULL and name IS NOT NULL;
SELECT * FROM aitbl3;

id name phone

1 l'aaa' '000-0000"
2 'bbb' '000-0000"
3 Teee '333-3333"
6 'eee' '000-0000"
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--insert duplicated value violating UNIQUE constraint
INSERT INTO a tbl3 VALUES (2, 'bbb', '222-2222");

ERROR: Operation would have caused one or more unique constraint violations.
-—insert duplicated value with specifying ON DUPLICATED KEY UPDATE clause
INSERT INTO a tbl3 VALUES (2, 'bbb', '222-2222")

ON DUPLICATE KEY UPDATE phone = '222-2222';

SELECT * FROM aitb13 WHERE id=2;
id name phone

2 'bbb' '1222-2222"

UPDATE

Description

You can update the column value of a record stored in the target table to a new one by using the UPDATE statement.
Specify the name of the column to update and a new value in the SET clause, and specify the condition to be used to
extract the record to be updated in the WHERE Clause. You can also specify the number of records to be updated in the
LIMIT clause. You can use the update with the ORDER BY clause if you want to maintain the execution order or lock
order of triggers.

Syntax

UPDATE table name SET column name = {expr | DEFAULT} [, column name = {expr | DEFAULT]...]
[WHERE search condition]
[ORDER BY {col name | expr}]
[LIMIT row count]

e table _name : Specify the name of the table to be updated.
e column_name : Specify the columns to be updated.

* expr | DEFAULT : Specify a new value for the column, and specify an expression or the DEFAULT keyword as
the value. You can also specify the SELECT query, which returns a single result record.

e search_condition : You can update the column value only for the record that satisfies the condition by specifying
one in the WHERE Clause.

e col _name | expr : Specifies a column used as a basis for the update order.

e row_count : Specify the number of records to be updated after the LIMIT Clause. An integer greater than 0 can be
specified.

Remark

One column can be updated only once in the same UPDATE statement.

Example

--creating a new table having all records copied from a tbll
CREATE TABLE a tbl5 AS SELECT * FROM a tbll;
SELECT * FROM a tbl5 WHERE name IS NULL;

id name phone
NULL NULL '000-0000"
4 NULL '000-0000"
5 NULL '000-0000"
7 NULL Y777-7777"

UPDATE a tbl5 SET name='yyy', phone='999-9999' WHERE name IS NULL LIMIT 3;
SELECT * FROM a tbl5;

id name phone
NULL 'yyy' 1999=9999 "
1 ‘'aaa' '000-0000"
2 'bbb' '000-0000"
3 'ccc'! '333-3333"
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4 tyyy' 1999-9999"
5 tyyy' 1999-9999"
6 'eee' 1000-0000"
7  NULL "777-7777"

-- using triggers, that the order in which the rows are updated is modified by the ORDER
BY clause.

CREATE TABLE t (i INT,d INT);

CREATE TRIGGER triggerl BEFORE UPDATE ON t IF new.i < 10 EXECUTE PRINT 'triggerl executed';
CREATE TRIGGER trigger2 BEFORE UPDATE ON t IF new.i > 10 EXECUTE PRINT 'trigger2 executed';
INSERT INTO t VALUES (15,1), (8,0), (11,2),(16,1), (6,0),(1311,3),(3,0);

UPDATE t SET i = i + 1 WHERE 1 = 1;

trigger2 executed
triggerl executed
trigger2 executed
trigger2 executed
triggerl executed
trigger2 executed
triggerl executed

TRUNCATE TABLE t;
INSERT INTO t VALUES (15,1),(8,0),(11,2),(16,1), (6,0), (1311,3),(3,0);
UPDATE t SET 1 = 1 + 1 WHERE 1 = 1 ORDER BY 1i;

triggerl executed
triggerl executed
triggerl executed
trigger2 executed
trigger2 executed
trigger2 executed
trigger2 executed

REPLACE

Description
The REPLACE statement is working like INSERT, but the difference is that it inserts a new record after deleting the
existing record without displaying the error when a duplicate value is inserted into a column for which PRIMARY

KEY and UNIQUE constraints have defined. You must have both INSERT and DELETE authorization to use the
REPLACE statement, because it performs insertion or insertion after deletion operations.

The REPLACE statement determines whether a new record causes the duplication of PRIMARY KEY or UNIQUE
index column values. Therefore, for performance reasons, it is recommended to use the INSERT statement for a table
for which a PRIMARY KEY or UNIQUE index has not been defined. The REPLACE statement is an extension of the
SQL standard. See the following regarding the use of this statement.

¢ The REPLACE statement cannot contain subqueries.
* The REPLACE statement cannot be used for tables for which an INSERT or DELETE trigger has been set.

e An assignment statement such as SET co/ _name = col _name + 1 is not valid. Change such a statement to SET
col_name = DEFAULT(col_name) + 1. Here, a non-NULL default value should be set for the col_name column.

Syntax

<REPLACE .. VALUES statement>
REPLACE [INTO] table name [ (column name, ...)]
{VALUES | VALUE} ({expr | DEFAULT}, ...)[, ({expr | DEFAULT}, ...),...]

<REPLACE .. SET statement>
REPLACE [INTO] table name
SET column name = {expr | DEFAULT} [, column name = {expr | DEFAULT}, ...]

<REPLACE .. SELECT statement>

REPLACE [INTO] table name [ (column name, ...)]
SELECT. . .

e table_name : Specify the name of the target table into which you want to insert a new record.
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e column_name : Specify the name of the column into which you want to insert the value. If you omit to specify the
column name, it is considered that all columns defined in the table have been specified. Therefore, you must specify
the value for the column next to VALUES. If you do not specify all the columns defined in the table, a DEFAULT
value is assigned to the non-specified columns; if the DEFAULT value is not defined, a NULL value is assigned.

* expr | DEFAULT : Specify values that correspond to the columns after VALUES. Expressions or the DEFAULT
keyword can be specified as a value. At this time, the order and number of the specified column list must
correspond to the column value list. The column value list for a single record is described in parentheses.

Example

--creating a new table having the same schema as a tbll

CREATE TABLE a tbl4 LIKE a tbll;

INSERT INTO a tbl4 SELECT * FROM a tbll WHERE id IS NOT NULL and name IS NOT NULL;
SELECT * FROM a tbl4;

id name phone

1 laaa' '000-0000"
2 'bbb' '000-0000"
3 Teee '333-3333"
6 'eee' '000-0000"

-—insert duplicated value violating UNIQUE constraint
REPLACE INTO a tbl4 VALUES (1, 'aaa', '111-1111"'), (2, 'bbb', '222-2222'");
REPLACE INTO a tbl4 SET id=6, name='fff', phone=DEFAULT;

SELECT * FROM a tbl4;

DELETE
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id name phone
3 Teee" '333-3333"
1 'aaa' '111-1111"
2 'bbb' '222-2222"
6 'fff' '000-0000"
Description

You can delete records in the table by using the DELETE statement. You can specify delete conditions by combining
the statement with the WHERE Clause . If you want to limit the number of records to be deleted, you can do so by
specifying the number of records to be deleted after the LIMIT Clause. In this case, only row_count records are deleted
even when the number of records satisfying the WHERE Clause exceeds row_count.

Syntax

DELETE FROM <table specification> [ WHERE <search condition> ] [LIMIT row count]
<table specification> ::= <table hierarchy> | ( <table hierarchy comma list )
<table hierarchy> ::= [ ONLY ] <table name> |

ALL <table name> [ EXCEPT <table specification> ]

e table_name : Specifies the name of the table that contains the data to be deleted.

* search_condition : Delete only the data that meets the search_condition by using the WHERE Clause. If it is not
specified, all the data in the table will be deleted.

e row_count : Specify the number of records to be deleted after the LIMIT Clause. An integer greater than 0 can be
specified.

Example

CREATE TABLE a tbl(

id INT NOT NULL,

phone VARCHAR(10)) ;

INSERT INTO a tbl VALUES(1,'111-1111"), (2,'222-2222"'), (3, '333-3333'), (4, NULL), (5,
NULL) ;

DELETE FROM a tbl WHERE phone IS NULL LIMIT 1;
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--delete one record only from a tbl
SELECT * FROM a_tbl;

id phone
1 '111-1111"
2 '222-2222"
3 '333-3333"
5 NULL

-—-delete all records from a tbl
DELETE FROM a tbl;

TRUNCATE

DO

Description
You can delete all records in the specified table by using the TRUNCATE statement.

This statement internally delete first all indexes and constraints defined in a table and then deletes all records. Therefore,
it performs the job faster than using the DELETE FROM table name statement without a WHERE clause.

If the PRIMARY KEY constraint is defined in the table and this is referred by one or more FOREIGN KEY, it
follows the FOREIGN KEY ACTION. If the ON DELETE action of FOREIGN KEY is RESTRICT or
NO_ACTION, the TRUNCATE statement returns an error. If it is CASCADE, it deletes FOREIGN KEY. The
TRUNCATE statement initializes the AUTO INCREMENT column of the table. Therefore, if data is inserted, the
AUTO INCREMENT column value increases from the initial value.

Note To execute the TRUNCATE statement, the authorization of ALTER, INDEX, and DELETE is required on the
table. Fro granting authorization, see Granting Authorization.

Syntax
TRUNCATE [ TABLE | <table name>

e table_name : Specify the name of the table that contains the data to be deleted.

Example

CREATE TABLE a tbl (A INT AUTO INCREMENT (3,10) PRIMARY KEY);
INSERT INTO a tbl VALUES (NULL), (NULL), (NULL);
SELECT * FROM a tbl;

—--AUTO_INCREMENT column value increases from the initial value after truncating the table
TRUNCATE TABLE a tbl;

INSERT INTO a tbl VALUES (NULL);

SELECT * FROM a_tbl;

Description

The DO statement executes the specified expression, but does not return the result. In general, the execution speed of
the DO statement is higher than that of the SELECT expression statement, because the database server does not return
the operation result or errors.

Syntax

DO expression
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* expression : Specify an expression.

PREPARED STATEMENT

Overview

In general, the prepared statement is executed through the interface functions of JDBC, PHP, or ODBC; it can also be
executed in the SQL level. The following SQL statements are provided for execution of prepared statement.
*  Prepare the SQL statement to execute.
PREPARE stmt name FROM preparable stmt
*  Execute the prepared statement.
EXECUTE stmt name [USING value [, value] ..]
*  Drop the prepared statement.
{DEALLOCATE | DROP} PREPARE stmt name

PREPARE Statement

Description

The PREPARE statement prepares the query specified in preparable_stmt of the FROM clause and assigns the name
to be used later when the SQL statement is referenced to stmt_name. See EXECUTE Statement for example.

PREPARE stmt name FROM preparable stmt

e stmt_name : The prepared statement is specified. If an SQL statement with the same stmt_name exists in the given
client session, clear the existing prepared statement and prepare a new SQL statement. If the PREPARE statement
is not executed properly due to an error in the given SQL statement, it is processed as if the stmt_name assigned to
the SQL statement does not exist.

e preparable _stmt : You must use only one SQL statement. Multiple SQL statements cannot be specified. You can
use a question mark (?) as a bind parameter in the preparable _stmt statement and it should not be enclosed with
quotes.

Caution

The PREPARE statement is started by connecting an application to a server and will be maintained until the application
terminates the connection. The connection maintained during this period is called a session. You can set the session time
with the session_state_timeout parameter of cubrid.conf; the default value is 21600 seconds (=6 hours).

The data managed by the session includes the PREPARE statement, user-defined variables, the last ID inserted
(LAST_INSERT _ID), and the number of rows affected by the statement (ROW_COUNT) that you execute at the end.

EXECUTE Statement
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Description
The EXECUTE statement executes the prepared statement. You can bind the data value after the USING clause if a

bind parameter (?) is included in the prepared statement. You cannot specify user-defined variables like an attribute in
the USING clause. An value such as literal and an input parameter only can be specified.

Syntax
EXECUTE stmt name [USING value [, value] ..]

e stmt_name : The name given to the prepared statement to be executed is specified. An error message is displayed if
the stmt_name is not valid, or if the prepared statement does not exist.

* value : The data to bind is specified if there is a bind parameter in the prepared statement. The number and the order
of the data must correspond to that of the bind parameter. If it does not, an error message is displayed.
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Example

PREPARE st FROM 'SELECT 1 + ?';
EXECUTE st USING 4;
1+ 2:0

5

SET @a=3;
EXECUTE st USING (@a;
1+ 2:0

4

PREPARE st FROM 'SELECT ? + ?';
EXECUTE st USING 1,3;
?2:0 + ?:1

4

PREPARE st FROM 'SELECT ? + ?2';
EXECUTE st USING 'a', 'b';
?2:0 + 2:1

'ab'

PREPARE st FROM 'SELECT FLOOR(?)';
EXECUTE st USING '3.2';
floor( 2:0 )

3.000000000000000e+000

PREPARE st FROM 'SELECT FLOOR(?)';
EXECUTE st USING 3.2;
floor( 2:0 )

3.0

DEALLOCATE PREPARE/DROP PREPARE Statements

SET

Description

The DEALLOCATE PREPARE and DROP PREPARE statements are used interchangeably and they clear the
prepared statement. All prepared statements are cleared automatically by the server when the client session is terminated
even if the DEALLOCATE PREPARE or DROP PREPARE statement is not executed.

Syntax
{DEALLOCATE | DROP} PREPARE stmt name

e stmt_name : The name given to the prepared statement to be cleared is specified. An error message is displayed if
the stmt_name is not valid, or if the prepared statement does not exist.

Example

DEALLOCATE PREPARE stmtl;

Description

The SET statement is the syntax that specifies user-defined variables and the method that you can use to store values.

You can create user-defined variables in two ways. One is to use the SET statement and the other is to use the
assignment statement of user-defined variables within SQL statements. You can delete the user-defined variables that
you defined with the DEALLOCATE or the DROP statements.
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The user-defined variables are also called session variables as they are used for maintaining connections within one
application. The user-defined variables are used within the part of a connection session, and the user-defined variables
defined by an application cannot be accessed by other applications. When an application terminates connections, all
variables will be removed automatically. The user-defined variables are limited to twenty per connection session for an
application. If you already have twenty user-defined variables and want to define a new user-defined variable, you must
remove some variables with the DROP VARIABLE statement.

You can use user-defined variables in most SQL statements. If you define user-defined variables and refer to them in
one statement, the sequence is not guaranteed. That is, if you refer to the variables specified in the SELECT list of the
HAVING, GROUP BY or ORDER BY clause, you may not get the values in the sequence you expect. You cannot
also use user-defined variables as identifiers, such as column names or table names within SQL statements

The user-defined variables are not case-sensitive. The user-defined variable type can be one of the SHORT, INTEGER,
BIGINT, FLOAT, DOUBLE, NUMERIC, CHAR, VARCHAR, NCHAR, VARNCHAR, BIT and BIT VARYING.
Other types will be converted to the VARCHAR type.

SET @vl = 1, @v2=CAST (1l AS BIGINT), @v3 = '123', @v4 = DATE'2010-01-01"';
SELECT typeof (@vl), typeof(@v2), typeof(@v3), typeof (@v4);

typeof (@vl) typeof (@v2) typeof (@v3) typeof (@v4)

'integer' 'bigint' 'character var' 'character varying (10)'
The user-defined variables can be changed when you define values.

SELECT Qv := 1, typeof(@vl), @vl:='1l', typeof (@vl);

Qv := 1 typeof (Qv1) @vl = '1"' typeof (Qvl)
1 'integer' 1 'character (1)'
Syntax

<set statement>
<set statement>, <udf assignment>
| SET <udv_assignment>

’

<udv_assignment>
@<name> = <expression>
| @<name> := <expression>

’

{DEALLOCATE | DROP} VARIABLE <variable name 1ist>
<variable name list>
<variable name list> ',' @<name>

*  You must define the variable names with alphanumeric characters and underscores ().
¢ When you define the variables within SQL statements, you should use the ":=' operator.

Example

The following example shows how to define the variable 'a' and assign a value 1 to it.
SET Ra = 1;

SELECT Qa;

Qa

1

The following example shows how to count the number of rows in the SELECT statement by using the user-defined
variable.

CREATE TABLE t (i INTEGER);
INSERT INTO t (i) VALUES(2), (4), (6), (8);

SET @a = 0;
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SELECT @a := @a+l AS row no, i FROM t;
row_no i
1 2
2 4
3 6
4 8

4 ROWS selected.

The following example shows how to use the user-defined variable as the input of bind parameter specified in the
prepared statement.

SET Qa:=3;

PREPARE stmt FROM 'SELECT i FROM t WHERE i < ?';
EXECUTE stmt USING Qa;

ot

The following example shows how to declare the user-defined variable by using the ":=' operator.

SELECT @a := 1, Quser_defined variable := 'user defined variable';
UPDATE t SET i = (Qvar := 1);

The following example shows how to delete the user-defined variable 'a' and 'user_defined variable'.

DEALLOCATE VARIABLE (@a, @user defined variable;
DROP VARIABLE (@a, @user_defined variable;

Caution

The user-defined variables that are defined by the SET statement are started by connecting an application to a server
and will be maintained until the application terminates the connection. The connection maintained during this period is
called a session. When an application terminates the connection or when there are no requests for a certain period of
time, the session will expire, and the user-defined variables will be deleted as a result. You can set the session time with
the session_state_timeout parameter of cubrid.conf; the default value is 21600 seconds (=6 hours).

The data managed by the session includes PREPARE statements, the user-defined variables, the last ID inserted
(LAST_INSERT_ID) and the number of rows affected by the statement that you execute at the end (ROW_COUNT).

SHOW
SHOW TABLES Statement

Description

Displays the list of all the table names within a database. The name of the result column will be tables in_<database
name> and it will have one column. If you use the LIKE clause, you can search the table names matching this and if
you use the WHERE clause, you can search table names with more general terms. SHOW FULL TABLES displays
the second column, table type together. The table must have the value, BASE TABLE and the view has the value,
VIEW.

Syntax
SHOW [FULL] TABLES [LIKE 'pattern' | WHERE expr]

Example
The following is the result of executing the query with the demodb.

SHOW TABLES;
Tables in demodb
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'athlete'
'code'
'event'
'game'
'history'
'nation’
'olympic'
'participant’
'record’
'stadium'

SHOW FULL TABLES;

Tables in demodb Table type

'athlete' '"BASE TABLE'
'code' 'BASE TABLE'
'event' 'BASE TABLE'
'game' 'BASE TABLE'
'history' 'BASE TABLE'
'nation' '"BASE TABLE'
'olympic' 'BASE TABLE'
'participant’ 'BASE TABLE'
'record’ 'BASE TABLE'
'stadium' 'BASE TABLE'

SHOW FULL TABLES LIKE '%c%';

Tables in demodb Table type
'code' 'BASE TABLE'
'olympic' 'BASE TABLE'
'participant' 'BASE TABLE'
'record’ 'BASE TABLE'

SHOW FULL TABLES WHERE table type = 'BASE TABLE' and TABLES IN demodb LIKE

'%$co%"'; Tables in demodb Table type
'code' 'BASE TABLE'
'record’ 'BASE TABLE'

SHOW COLUMN Statement
Description

282

Displays the column information of a table. You can use the LIKE clause to search the column names matching it. If
you use the WHERE clause, you can search column names with more general terms like, "General Considerations for
All SHOW Statements." If you use the FULL keyword, the additional information of a column will be displayed as
follows:

Field : Column name
Type : Column data type
Null : If you can store NULL, the value is YES and if not, it is NO

Key : Whether a column has an index or not. If there is more than one key value in the given column of a table, this
displays only the one that appears first in the order of PRI, UNI and MUL.

If the key is a space, the column doesn't have an index, it is not the first column in the multiple column index or the
index is non-unique.

If the value is PRI, it is a primary key or the primary key of multiple columns.

If the value is UNI, it is a unique index. (The unique index allows multiple NULL values but you can also set a
NOT NULL constraint.)

If the value is MUL, it is the first column of the non-unique index that allows the given value to be displayed in the
column several times. If the column composes a composite unique index, the value will be MUL. The combination
of column values can be unique but the value of each column can appear several times.

Default : Default value defined in the column

Extra : Additional information available about the given column. AUTO_INCREMENT The column attribute
must have the auto_increment value.

SHOW FIELDS is the same command as SHOW COLUMNS.



CUBRID SQL Guide

The DESCRIBE(abbreviated DESC) statement and the EXPLAIN statement provide similar information to SHOW

COLUMNS.

Syntax

SHOW COLUMNS {FROM | IN} tbl name [LIKE 'pattern' |

Example
The following is the result of a query for the demodb.

SHOW COLUMNS FROM athlete;

WHERE expr]

Field Type Null Key
Default Extra

'code" 'INTEGER' 'NO!' 'PRI'
NULL 'auto increment'

'name’ '"STRING (40) ' 'NO' '
NULL t

'gender' "CHAR(1) " 'YES' e
NULL r

'nation code' 'CHAR (3) ' 'YES' !
NULL v

'event' '"STRING(30) ' 'YES' v
NULL r
SHOW COLUMNS FROM athlete LIKE '%c%';

Field Type Null Key
Default Extra

'code' 'INTEGER' 'NO' 'PRI'
NULL 'auto increment'

'nation code' "CHAR(3) " 'YES' !
NULL e
SHOW COLUMNS FROM athlete WHERE "type" = 'INTEGER' and "key"='PRI' AND
extra='auto increment';

Field Type Null Key
Default Extra

'code'' 'INTEGER' 'NO' '"PRI’
NULL 'auto increment'

SHOW INDEX Statement

Description

The SHOW INDEX statement displays the index information. The query must have the following columns:

e Table: Table Name

* Non_unique

e 0: Duplicate data are not allowed
e 1: Duplicate data are allowed

¢ Key name : Index name

¢ Seq in_index : Serial number of the column in the index. Starts from 1.

¢ Column_name : Column name

»  Collation :Method of sorting columns in the index. 'A' means ascending and NULL means not sorted.

e Cardinality : The numerical value of measuring the unique values in the index. Higher cardinality increases the
opportunity of using an index. This value is updated every time SHOW INDEX is executed.

e Sub_part : The number of bytes of the indexed characters if the columns are indexed partially. NULL if all columns

are indexed.

»  Packed : Shows how keys are packed. If they are not packed, it will be NULL.
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¢ Null: YES if a column can include NULL, NO if not.

* Index_type : Index to be used (currently, only the BTREE is supported.)

Syntax
SHOW (INDEX | INDEXES | KEYS } (FROM | IN} tbl name

Example
The following is the result of a query for the demodb.

SHOW INDEX IN athlete;

Table Non unique Key name Seq in index Column name Collation Cardin
ality Sub part Packed Null Index type
'athlete' 0 'pk _athlete code' 1 'code' 'A' 6677
NULL NULL 'NO' 'BTREE"

CREATE TABLE tl( il INTEGER , 12 INTEGER NOT NULL, i3 INTEGER UNIQUE, sl VARCHAR(10), s2

VARCHAR (10), s3 VARCHAR(10) UNIQUE) ;

CREATE INDEX i tl1 il ON t1(il desc);

CREATE INDEX i tl sl ON t1(sl(7));

CREATE INDEX i tl1 il sl ON tl(il,sl);
CREATE UNIQUE INDEX i tl i2 s2 ON tl(i2,s2);

SHOW INDEXES FROM tl;

Table Non_unique Key_ name Seqg_in_index Column_name Collation Cardinality

Sub_part Packed Null Index type

'tl!' 0 'i tl i2 s2°' 1 'i2! 'A’ 0
NULL NULL 'NO' 'BTREE'

"tl' 0 '"i tl1 i2 s2°' 2 's2!' 'A’ 0
NULL NULL 'YES' 'BTREE'

'tl!' 0 'u tl i3" 1 'i3! 'A’ 0
NULL NULL 'YES' 'BTREE'

"1t 0 'u tl s3' 1 's3!' 'A’ 0
NULL NULL 'YES' 'BTREE'

Uigdl 0 1 'itl i1’ 1 R NULL 0
NULL NULL 'YES' 'BTREE'

"1t 1 'i t1 i1 s1° 1 i1 'A’ 0
NULL NULL 'YES' 'BTREE'

Uigdl 0 1 'itl il s1' 2 USHK AT 0
NULL NULL 'YES' 'BTREE'

'l 1 '"i tl s1' 1 's1' 'A’ 0
7 NULL 'YES' 'BTREE'

SHOW GRANTS Statement
Description
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The SHOW GRANT statement displays the permissions associated with the database user accounts.

Syntax
SHOW GRANTS FOR 'user'

Example

CREATE TABLE testgrant (id int);
CREATE USER userl;
GRANT INSERT, SELECT ON testgrant TO userl;

SHOW GRANTS FOR userl;
Grants for USER1

'"GRANT INSERT, SELECT ON testgrant TO USERL'
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SHOW CREATE VIEW Statement

Description

The SHOW CREATE VIEW statement outputs the corresponding CREATE VIEW statement if view name is
specified.

Syntax

SHOW CREATE VIEW view name

Example
The following example shows the result of executing query on demodb.

SHOW CREATE VIEW "db class";

View Create View
'db class' 'SELECT c.class_name, CAST (c.owner.name AS VARCHAR(255)), CASE
c.class_type WHEN 0 THEN 'CLASS' WHEN 1 THEN 'VCLASS' ELSE
'UNKNOW' END, CASE WHEN MOD(c.is system class, 2) = 1 THEN 'YES' ELSE

'NO' END, CASE WHEN c.sub classes IS NULL THEN 'NO'
ELSE NVL ( (SELECT 'YES' FROM db partition p WHERE p.class_of = c and
p.pname IS NULL), 'NO') END, CASE WHEN

MOD(c.is system class / 8, 2) = 1 THEN 'YES' ELSE 'NO' END FROM
~db class ¢ WHERE CURRENT USER = 'DBA' OR {c.owner.name}

SUBSETEQ ( SELECT SET{CURRENT USER} + COALESCE (SUM(SET{t.g.name}),
SET{}) FROM db_user u, TABLE (groups) AS t(g) WHERE

u.name = CURRENT USER) OR {c} SUBSETEQ ( SELECT

SUM(SET{au.class of}) FROM db auth au WHERE {au.grantee.name} SUBSETEQ

( SELECT SET{CURRENT USER} + COALESCE (SUM(SET{t.g.name}), SET{}) FROM
db user u, TABLE (groups) AS t(g) WHERE u.name =

CURRENT USER) AND au.auth type = 'SELECT')'

SHOW EXEC STATISTICS Statement

Description

The SHOW EXEC STATISTICS statement outputs statistics information of executing query.

* To start collecting @collect_exec_stats statistics information, configure the value of session variable
(@collect_exec_stats) to 1; to stop, configure it to 0.

« It outputs the result of collecting statistics information.

¢ The SHOW EXEC STATISTICS statement outputs four part of data page statistics information;
data_page fetches, data page dirties, data page ioreads, and data_page iowrites. The result columns consist of
variable column (name of statistics name) and value column (value of statistics value). Once the SHOW EXEC
STATISTICS statement is executed, the statistics information which has been accumulated is initialized.

¢ The SHOW EXEC STATISTICS ALL statement outputs all items of statistics information.

For details, see Outputting Statistics Information of Server.

Syntax
SHOW EXEC STATISTICS[ ALL]

Example
The following example shows the result of exeucting query on demodb.

-- set session variable Qcollect exec stats as 1 to start collecting the statistical
information.

SET @collect_exec_stats = 1;

SELECT * FROM db class;

-- print the statistical information of the data pages.
SHOW EXEC STATISTICS;
variable value
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Transaction and Lock

Overview
This chapter covers issues relating to concurrency and restore, as well as how to commit or roll back transactions.

In multi-user environment, controlling access and update is essential to protect database integrity and ensure that a
user’s transaction will have accurate and consistent data. Without appropriate control, data could be updated incorrectly
in the wrong order.

To control parallel operations on the same data, data must be locked during transaction, and unacceptable access to the
data by another transaction must be blocked until the end of the transaction. In addition, any updates to a certain class
must not be seen by other users before they are committed. If updates are not committed, all queries entered after the
last commit or rollback of the update can be invalidated.

All examples introduced here were executed by csql. Outputs in the examples are displayed in italics.

Database Transaction

Overview

A database transaction groups CUBRID queries into a unit of consistency (for ensuring valid results in multi-user
environment) and restore (for making the results of committed transactions permanent and ensuring that the aborted
transactions are canceled in the database despite any failure, such as system failure). A transaction is a collection of one
or more queries that access and update the database.

CUBRID allows multiple users to access the database simultaneously and manages accesses and updates to prevent
inconsistency of the database. For example, if data is updated by one user, the changes made by this transaction are not
seen to other users or the database until the updates are committed. This principle is important because the transaction
can be rolled back without being committed.

You can delay permanent updates to the database until you are confident of the transaction result. Also, you can remove
(ROLLBACK) all updates in the database if an unsatisfactory result or failure occurs in the application or computer
system during the transaction. The end of the transaction is determined by the COMMIT WORK or ROLLBACK
WORK statement. The COMMIT WORK statement makes all updates permanent while the ROLLBACK WORK
statement cancels all updates entered in the transaction. For details, see the Transaction Commit and Transaction

Rollback sections.

Transaction Commit

Description

Updates that occurred in the database are not permanently stored until the COMMIT WORK statement is executed.
"Permanently stored" means that storing the updates in the disk is completed; The WORK keyword can be omitted. In
addition, other users of the database cannot see the updates until they are permanently applied. For example, when a
new row is inserted into a class, only the user who inserted the row can access it until the database transaction is
committed. (If the UNCOMMITTED INSTANCES isolation level is used, other users can see inconsistent
uncommitted updates.)

All locks obtained by the transaction are released after the transaction is committed.

Syntax
COMMIT | WORK |
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Example

The database transaction in the following example consists of three UPDATE statements and changes three column
values of seats from the stadium. To compare the results, check the current values and names before the update is made.
Since, by default, csql runs in an autocommit mode, the following example is executed after setting the autocommit
mode to off.

;autocommit off

AUTOCOMMIT IS OFF

SELECT name, seats
FROM stadium WHERE code IN (30138, 30139, 30140);

name seats
'Athens Olympic Tennis Centre' 3200
'Goudi Olympic Hall' 5000
'Vouliagmeni Olympic Centre' 3400

Let each UPDATE statement have the current seats of each stadium. To verify whether the command is correctly
executed, you can retrieve the columns related to the seats table.

UPDATE stadium
SET seats = seats + 1000
WHERE code IN (30138, 30139, 30140);

SELECT name, seats FROM stadium WHERE code in (30138, 30139, 30140);

name seats

'Athens Olympic Tennis Centre' 4200
'Goudi Olympic Hall' 6000
'Vouliagmeni Olympic Centre' 4400

If the update is properly done, the changes can be semi-permentanetly fixed. In this time, use the COMMIT
WORK as below:

COMMIT WORK;

Note In CUBRID, an auto-commit mode is set by default for transaction management.

An auto-commit mode is a mode that commits or rolls back all SQL statements. The transaction is committed
automatically if the SQL is executed successfully, or is rolled back automatically if an error occurs.Such auto commit
modes are supported in any interfaces.

In CCI, PHP, ODBC and OLE DB interfaces, you can configure auto-commit mode by using
CCI_DEFAULT_AUTOCOMMIT upon startup of an application. If configuration on broker parameter is omitted, the
default value is set to ON. To change auto-commit mode, use the following functions by interface:
cci_set_autocommit() for CCI inferface and cubrid_set_autocommit() for PHP interface.

For session command (;AUtocommit) which enables auto-commit configuration in CSQL Interpreter, see Session
Commands.

Transaction Rollback
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Description

The ROLLBACK WORK statement removes all updates to the database since the last transaction. The WORK
keyword can be omitted. By using this statement, you can cancel incorrect or unnecessary updates before they are
permanently applied to the database. All locks obtained during the transaction are released.

Syntax
ROLLBACK [ WORK |

Example
The following example shows two commands that modify the definition and the row of the same table.

ALTER TABLE code DROP s name;
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INSERT INTO code (s _name, f name) VALUES ('D', 'Diamond');

ERROR: s _name is not defined.

The INSERT statement fails because the s_name column has been dropped in the definition of code. The data intended
to be entered to the code table is correct, but the s name column is wrongly removed. At this point, you can use the
ROLLBACK WORK statement to restore the original definition of the code table.

ROLLBACK WORK;

Later, remove the s_name column by entering the ALTER TABLE again and modify the INSERT statement. The
INSERT command must be entered again because the transaction has been aborted. If the database update has been
done as intended, commit the transaction to make the changes permanent.

ALTER TABLE code drop s name;
INSERT INTO code (f name) VALUES ('Diamond');

COMMIT WORK;
Savepoint and Partial Rollback

Description

A savepoint is established during the transaction so that database changes made by the transaction are rolled back to the
specified savepoint. Such operation is called a partial rollback. In a partial rollback, database operations (insert, update,
delete, etc.) after the savepoint are rolled back, and transaction operations before it are not rolled back. The transaction
can proceed with other operations after the partial rollback is executed. Or the transaction can be terminated with the
COMMIT WORK or ROLLBACK WORK statement. Note that the savepoint does not commit the changes made by
the transaction.

A savepoint can be created at a certain point of the transaction, and multiple savepoints can be used for a certain point.
If a partial rollback is executed to a savepoint before the specified savepoint or the transaction is terminated with the
COMMIT WORK or ROLLBACK WORK statement, the specified savepoint is removed. The partial rollback after
the specified savepoint can be performed multiple times.

Savepoints are useful because intermediate steps can be created and named to control long and complicated utilities. For
example, if you use a savepoint during the update operation, you don't need to perform all statements again when you
made a mistake.

Syntax 1

SAVEPOINT mark

mark:

_a SQL identifier

_a host variable (starting with :)

If you make mark all the same value when you specify multiple savepoints in a single transaction, only the latest
savepoint appears in the partial rollback. The previous savepoints remain hidden until the rollback to the latest savepoint

is performed and then appears when the latest savepoint disappears after being used.

Syntax 2

ROLLBACK [ WORK | [ TO [ SAVEPOINT | mark ] [ |

mark:

~a SQL identifier

_a host variable (starting with :)

Previously, the ROLLBACK WORK statement canceled all database changes added since the latest transaction. The
ROLLBACK WORK statement is also used for the partial rollback that rolls back the transaction changes after the

specified savepoint.

If mark value is not given, the transaction terminates canceling all changes including all savepoints created in the
transaction. If mark value is given, changes after the specified savepoint are canceled and the ones before it are
remained.
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Example

The following example shows how to roll back part of the transaction.

First, set savepoints SP1 and SP2.

CREATE TABLE athlete2 (name VARCHAR (40), gender CHAR(1l), nation code CHAR(3), event
VARCHAR (30)) ;

INSERT INTO athlete2(name, gender, nation code, event)

VALUES ('Lim Kye-Sook', 'W', 'KOR', 'Hockey');

SAVEPOINT SP1;

SELECT * from athlete2;
INSERT INTO athlete2(name, gender, nation code, event)
VALUES ('Lim Jin-Suk', 'M', 'KOR', 'Handball');

SELECT * FROM athlete2;
SAVEPOINT SP2;

RENAME TABLE athlete2 AS sportsman;
SELECT * FROM sportsman;
ROLLBACK WORK TO SP2;

In the example above, the name change of the athlete2 table is rolled back by the partial rollback. The following
example shows how to execute the query with the original name and examining the result.

SELECT * FROM athlete2;

DELETE FROM athlete2 WHERE name = 'Lim Jin-Suk';

SELECT * FROM athlete2;
ROLLBACK WORK TO SP2;

In the example above, deleting 'Lim Jin-Suk' is discarded by rollback work to SP2 command.

The following example shows how to roll back to SP1.

SELECT * FROM athlete2;
ROLLBACK WORK TO SP1;
SELECT * FROM athlete2;
COMMIT WORK;

Database Concurrency
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If there are multiple users with read and write authorization to a database, possibility exists that more than one user will
access the database simultaneously. Controlling access and update in multi-user environment is essential to protect
database integrity and ensure that users and transactions should have accurate and consistent data. Without appropriate
control, data could be updated incorrectly in the wrong order.

Like most commercial database systems, CUBRID adopts serializability, an element that is essential to maintaining data
concurrency within the database. Serializability ensures no interference between transactions when multiple transactions
are executed at once. It is guaranteed more with the higher isolation level. This principle is based on the assumption that
database consistency is guaranteed as long as transaction is executed automatically. This will be covered in the Lock
Protocol section in detail.

The transaction must ensure database concurrency, and each transaction must guarantee appropriate results. When
multiple transactions are being executed at once, an event in transaction T1 should not affect an event in transaction T2.
This means isolation. Transaction isolation level is the degree to which a transaction is separated from all other
concurrent transactions. The higher isolation level means the lower interference from other transactions. The lower
isolation level means the higher the concurrency. A database determines whether which lock is applied to tables and
records based on these isolation levels. Therefore, can control the level of consistency and concurrency specific to a
service by setting appropriate isolation level.

You can set an isolation level by using the SET TRANSACTION ISOLATION LEVEL statement or system parameters
provided by CUBRID. For details, see Concurrency/Lock Parameters.

The read operations that allow interference between transactions with isolation levels are as follows:

* Dirty read : A transaction T2 can read D' before a transaction T1 updates data D to D' and commits it.
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* Non-repeatable read : A transaction T1 can read other value, if a transaction T2 updates data while data is
retrieved in the transaction T2 multiple times.

¢ Phantom read : A transaction T1 can read E, if a transaction T2 inserts new record E while data is retrieved in the
transaction T1 multiple times.

The default value of CUBRID isolation level is REPEATABLE READ CLASS with READ UNCOMMITTED

INSTANCES (3).

Isolation Levels Provided by CUBRID

CUBRID Isolation Level Other DBMS Isolation DIRTY UNREPEATABLE PHANTOM Schema Changes of the
READ READ READ Table Being Retrieved

(isolation_level) Level
(isolation_level)

SERIALIZABLE (6) SERIALIZABLE (4) N N N N

REPEATABLE READ ~ REPEATABLE READ N N Y N
CLASS with 3)

REPEATABLE READ

INSTANCES (5)

REPEATABLE READ  READ COMMITTED N Y Y N
CLASS with READ Q)

COMMITTED

INSTANCES (4)

REPEATABLE READ  READ Y Y Y N
CLASS with READ UNCOMMITTED (1)

UNCOMMITTED

INSTANCES (3)

READ COMMITTED N Y Y Y
CLASS with READ

COMMITTED

INSTANCES (2)

READ COMMITTED Y Y Y Y
CLASS with READ

UNCOMMITTED

INSTANCES (1)

Lock Protocol

Overview

In the two-phase locking protocol used by CUBRID, a transaction obtains a shared lock before it reads an object, and an
exclusive lock before it updates the object so that conflicting operations are not executed simultaneously.

If transaction T1 requires a lock, CUBRID checks if the requested lock conflicts with the existing one. If it does,
transaction T1 enters a standby state and delays the lock. If another transaction T2 releases the lock, transaction T1
resumes and obtains it. Once the lock is released, the transaction do not require any more new locks.

Granularity Locking

CUBRID uses a granularity locking protocol to decrease the number of locks. In the granularity locking protocol, a
database can be modeled as a hierarchy of lockable units: bigger locks have more granular locks.

For example, suppose that a database consists of multiple tables and each table consists of multiple instances. If the
database is locked, all tables and instances are implicitly considered to be locked. A lock on a big unit results in less
overhead, because only one lock needs to be managed. However, it leads to decreased concurrency because almost all
concurrent transactions conflict with each other. The finer the granularity, the better the concurrency; it causes more
overhead because more locks need to be managed. CUBRID selects a locking granularity level based on the operation
being executed. For example, if a transaction retrieves all instances of a table, the entire tables will be locked, rather
than each instance. If the transaction accesses a few instances of the table, the instances are locked individually.
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If the locking granularities overlap, effects of a finer granularity are propagated in order to prevent conflicts. That is, if a
shared lock is required on an instance of a table, an intention shared lock will be set on the table. If an exclusive lock is
required on an instance of a table, an intention exclusive lock will be set on the table. An intention shared lock on a
table means that a shared lock can be set on an instance of the table. An intention exclusive lock on a table means that a
shared/exclusive lock can be set on an instance of the table. That is, if an intention shared lock on a table is allowed in
one transaction, another transaction cannot obtain an exclusive lock on the table (for example, to add a new column).
However, the second transaction may obtain a shared lock on the table. If an intention exclusive lock on the table is
allowed in one transaction, another transaction cannot obtain a shared lock on the table (for example, a query on an
instance of the tables cannot be executed because it is being changed).

A mechanism called lock escalation is used to limit the number of locks being managed. If a transaction has more than a
certain number of locks (a number which can be changed by the lock_escalation system parameter), the system begins
to require locks at the next higher level of granularity. This escalates the locks to a coarser level of granularity.
CUBRID performs lock escalation when no transactions have a higher level of granularity in order to avoid a deadlock
caused by lock conversion.

Lock Mode Types And Compatibility
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CUBRID determines the lock mode depending on the type of operation to be performed by the transaction, and
determines whether or not to share the lock depending on the mode of the lock preoccupied by another transaction. Such
decisions concerning the lock are made by the system automatically. Manual assignment by the user is not allowed. To
check the lock information of CUBRID, use the cubrid lockdb db_name command. For details, see Checking Lock
Status.

* Shared lock (shared lock, S_LOCK) : This lock is obtained before the read operation is executed on the object. It
can be obtained by multiple transactions for the same object.
Transaction T1 obtains the shared lock first before it performs the read operation on a certain object X, and releases
it immediately after it completes the operation even before transaction T1 is committed. Here, transaction T2 and
T3 can perform the read operation on X concurrently, but not the update operation.

*  Exclusive lock (exclusive lock, X_LOCK) : This lock is obtained before the update operation is executed on the
object. It can only be obtained by one transaction.
Transaction T1 obtains the exclusive lock first before it performs the update operation on a certain object X, and
does not release it until transaction T1 is committed even after the update operation is completed. Therefore,
transaction T2 and T3 cannot perform the read operation as well on X before transaction T1 releases the exclusive
lock.

*  Update lock (update lock, U_LOCK) : This lock is obtained when the read operation is executed in the
expression before the update operation is performed.
For example, when an UPDATE statement combined with a WHERE clause is executed, execute the operation by
obtaining the update lock for each tuple and the exclusive lock only for the result tuples that satisfy the condition
when performing index search or full scan search in the WHERE clause. The update lock is converted to an
exclusive lock when the actual update operation is performed. It can be called a quasi-exclusive lock because it
does not allow the read lock on the same object for another transaction.

* Intention lock (intention lock) : A lock that is set inherently in a higher-level object than X to protect the lock on
the object X of a certain level.
For example, when a shared lock is requested for a certain tuple, prevent a situation from occurring in which the
table is locked by another transaction by setting the intention shared lock as well on the table at the higher level in
hierarchy. Therefore, the intention lock is not set on tuples at the lowest level, but is set on higher-level objects. The
types of intention locks are as follows:

* Intention shared lock (intention shared lock, IS LOCK) : If the intention shared lock is set on the table, which
is the higher-level object, as the result of the shared lock set on a certain tuple, another transaction cannot perform
operations such as changing the schema of the table (e.g. adding a column or changing the table name) or updating
all tuples. However updating some tuples or viewing all tuples is allowed.

* Intention exclusive lock (intention exclusive lock, IX_LOCK) : If the intention exclusive lock is set on the table,
which is the higher-level object, as the result of the exclusive lock set on a certain tuple, another transaction cannot
perform operations such as changing the schema of the table, updating or viewing all tuples. However updating
some tuples is allowed.

* Shared with intent exclusive (shared with intent exclusive, SIX_LOCK) : This lock is set on the higher-level
object inherently to protect the shared lock set on all objects at the lower hierarchical level and the intention
exclusive lock on some object at the lower hierarchical level.
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Once the shared intention exclusive lock is set on a table, another transaction cannot change the schema of the table,
update all/some tuples or view all tuples. However, viewing some tuples is allowed.
The following table briefly shows the lock compatibility between the locks described below. Compatibility means that
the lock requester can obtain a lock while the lock holder is keeping the lock obtained for the object X. N/a means 'not
applicable'.

Lock Compatibility
Lock Holder
NULL_LOCK IS_LOCK S_LOCK IX_LOCK SIX_LOCK U_LOCK X_LOCK
Lock NULL_LOCK TRUE TRUE TRUE TRUE  TRUE TRUE  TRUE
gsgl‘: e S LOCK  TRUE TRUE TRUE TRUE  TRUE N/A FALSE
requester)  § LOCK  TRUE TRUE  TRUE FALSE FALSE  FALSE FALSE
IX LOCK  TRUE TRUE  FALSE TRUE  FALSE  N/A FALSE
SIX LOCK TRUE TRUE  FALSE FALSE FALSE  N/A FALSE
ULOCK  TRUE N/A TRUE N/A N/A FALSE FALSE
X LOCK  TRUE FALSE FALSE FALSE FALSE  FALSE FALSE

* NULL_LOCK : No lock

Example

session 1 session 2

;autocommit off ;autocommit off

AUTOCOMMIT IS OFF AUTOCOMMIT IS OFF

set transaction isolation level 4; set transaction isolation level
Isolation level set to: 4;

REPEATABLE READ SCHEMA, READ COMMITTED Isolation level set to:
INSTANCES. REPEATABLE READ SCHEMA, READ

COMMITTED INSTANCES.

/%
C:\CUBRID>cubrid lockdb demodb

*** Lock Table Dump ***

Object Lock Table:

Current number of
objects which are locked

I
o

Maximum number of
objects which can be locked =
10000

*

SELECT nation code, gold FROM participant
WHERE nation code='USA';

nation code gold
'USA' 36
'USA' 37
'USA' 44
'USA' 37
'USA' 36
/*

C:\CUBRID>cubrid lockdb demodb
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/*
C:\CUBRID>cubrid lockdb demodb

Object type: Root class.
LOCK HOLDERS:

Tran index = 2, Granted mode
= IS_LOCK, Count = 1, Nsubgranules = 1

Object type: Class = participant.
LOCK HOLDERS:

Tran_index = 2, Granted mode
= IS LOCK, Count = 3, Nsubgranules = 0
*/
COMMIT;

Current transaction has been committed.

/*
C:\CUBRID>cubrid lockdb demodb

Object Lock Table:

Current number of objects which are
locked =0

Maximum number of objects which can
be locked = 10000

=

Transaction Deadlock

A deadlock is a state in which two or more transactions wait at once for another transaction's lock to be released.
CUBRID resolves the problem by rolling back one of the transactions because transactions in a deadlock state will
hinder the work of another transaction. The transaction to be rolled back is usually the transaction which has made the
least updates; it is usually the one that started more recently. As soon as a transaction is rolled back, the lock held by the
transaction is released and other transactions in a deadlock are permitted to proceed.

It is impossible to predict such deadlocks, but it is recommended that you reduce the range to which lock is applied by
setting the index, shortening the transaction, or setting the transaction isolation level as low in order to decrease such
occurrences.

Note that if you configure the value of error_log_level, which indicates the severity level, to NOTIFICATION,
information on lock is stored in error log file of server upon deadlock occurrences.

In the following error log file, (1) indicates a table name which causes deadlock state and (2) indicates an index name.

demodb 20111102 1811.err

OID = -532| 520 1
(1) Object type: Index key of class ( 0] 417] 7) = tbl.
BTID = 0| 123| 530
(2) Index Name : i tbl coll
Total mode of holders = NS LOCK, Total mode of waiters = NULL LOCK.
Num holders= 1, Num blocked-holders= 0, Num waiters= 0
LOCK HOLDERS:
Tran index = 2, Granted mode = NS LOCK, Count = 1
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Example

session 1 session 2

;autocommit off ;autocommit off

AUTOCOMMIT IS OFF AUTOCOMMIT IS OFF

set transaction isolation level 6; set transaction isolation level 6;
Isolation level set to: Isolation level set to:
SERIALIZABLE SERIALIZABLE

CREATE TABLE lock tbl (host year
integer, nation code char(3));
INSERT INTO lock_tbl VALUES (2004,
'"KOR') ;

INSERT INTO lock tbl VALUES (2004,
'USA');

INSERT INTO lock tbl VALUES (2004,
'"GER') ;

INSERT INTO lock tbl VALUES (2008,
'"GER') ;

COMMIT;

SELECT * FROM lock tbl;
host year nation code

2004 '"KOR'
2004 'UsA'
2004 'GER'
2008 'GER'

SELECT * FROM lock tbl;
host year nation code

2004 '"KOR'
2004 'UsSA'
2004 'GER'
2008 'GER'

DELETE FROM lock tbl WHERE
host year=2008;

/* no result until transaction 2
releases a lock

C:\CUBRID>cubrid lockdb demodb
*** Lock Table Dump ***

Object type: Class = lock tbl.
LOCK HOLDERS:

Tran index = 2, Granted mode
= S_LOCK, Count = 2, Nsubgranules
= 0

BLOCKED LOCK HOLDERS:

Tran_index = 1, Granted mode
= S LOCK, Count = 3, Nsubgranules
= 0

Blocked mode = SIX LOCK

Start waiting at = Fri Feb 12
14:22:58 2010

Wait for nsecs = -1

*/
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INSERT INTO lock tbl VALUES (2004,
'AUS") ;

ERROR: Your transaction (index 1,
dba@ 090205|/4760) has been
unilaterally aborted by the system.

/*
System rolled back the transaction 1

to resolve a deadlock

C:\CUBRID>cubrid lockdb demodb
*** Lock Table Dump ***

Object type: Class = lock tbl.

LOCK HOLDERS:

Tran_index = 2, Granted mode =
SIX LOCK, Count = 3, Nsubgranules
= 0
=/
Transaction Timeout

CUBRID provides the lock timeout feature, which sets the waiting time for the lock until the transaction lock setting is
allowed.

If the lock is allowed within the lock timeout, CUBRID rolls back the transaction and outputs an error message when
the timeout has passed. If a transaction deadlock occurs within the lock timeout, CUBRID rolls back the transaction
whose waiting time is closest to the timeout.

Setting the Lock Timeout

Description

The system parameter lock_timeout_in_secs in the SCUBRID/conf/cubrid.conf file or the SET TRANSACTION
statement sets the timeout (in seconds) during which the application will wait for the lock and rolls back the transaction
and outputs an error message when the specified time has passed. The default value of the lock _timeout_in_secs
parameter is -1, which means the application will wait indefinitely until the transaction lock is allowed. Therefore, the
user can change this value depending on the transaction pattern of the application. If the lock timeout value has been set
to 0, an error message will be displayed as soon as a lock occurs.

Syntax

SET TRANSACTION LOCK TIMEOUT timeout spec [ ; ]
timeout spec:

- INFINITE

- OFF

- unsigned integer

- variable

» INFINITE : Wait indefinitely until the transaction lock is allowed. Has the same effect as setting the system
parameter lock_timeout_in_secsto -1.

*  OFF : Do not wait for the lock, but roll back the transaction and display an error message. Has the same effect as
setting the system parameter lock_timeout_in_secsto 0.

* unsigned_integer : Set in seconds. Wait for the transaction lock for the specified time period.
* variable : A variable can be specified. Wait for the transaction lock for the value stored by the variable.

Example 1

vi $CUBRID/conf/cubrid.conf

lock timeout in secs = 10
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Example 2

SET TRANSACTION LOCK TIMEOUT 10;

Checking the Lock Timeout

Description

You can check the lock timeout set for the current application by using the GET TRANSACTION statement, or store
this value in a variable.

Syntax

GET TRANSACTION LOCK TIMEOUT [ { INTO | TO } variable ] [ ; ]

Example

GET TRANSACTION LOCK TIMEOUT;
Result

1.000000e+001

Checking and Handling Lock Timeout Error Message

The following message is displayed if lock timeout occurs in a transaction that has been waiting for another transaction's
lock to be released. To configuration level information to be displayed in details, see the description of
lock_timeout_message_type in Concurrency/Lock Parameters .

ERROR: Your transaction (index 3, cub user@cdbs006.cub|15668) timed out waiting
on X LOCK lock on instance 0]636|34 of class participant. You are waiting for
user (s) to finish.

e Your transaction(index 3 ...) : This means that the index of the transaction that was rolled back due to timeout
while waiting for the lock is 3. The transaction index is a number that is sequentially assigned when the client
connects to the database server. You can also check this number by executing the cubrid lockdb utility.

¢ (...cub_user@cdbs006.cub|15668) : cub_user is the login ID of the client and the part after @ is the name of the
host where the client was running. The part after| is the process ID (PID) of the client.

* X LOCK : This means the exclusive lock set on the object to perform data update. For details, see Lock Mode
Types And Compatibility.

» Instance 0|636|34 of class participant : This means that X _LOCK has been set on a specific row in the table named
participant and the OID (unique ID assigned to the given object) of the row is 0/636|34.

That is, the above lock error message can be interpreted as meaning that "Because another client is holding X LOCK

on a specific row in the participant table, transaction 3 which running on the host cdbs006.cub waited for the lock and

was rolled back as the timeout has passed."

If you want to check the lock information of the transaction specified in the error message, you can do so by using the
cubrid lockdb utility to search for the OID value (ex: 0|636|34) of a specific row where the X_LOCK is set currently to
find the transaction ID currently holding the lock, the client program name and the process ID (PID). For details,

see Checking Lock Status. You can also check the transaction lock information in the CUBRID Manager.

You can organize the transactions by checking uncommitted queries through the SQL log after checking the transaction
lock information in the manner described above. For information on checking the SQL log, see Broker Log.

Also, you can forcefully stop problematic transactions by using the cubrid killtran utility. For details, see Killing
Transactions.
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Transaction Isolation Level

Overview

The transaction isolation level is determined based on how much interference occurs. The more isolation means the less
interference from other transactions and more serializable. The less isolation means the more interference from other
transactions and higher level of concurrency. You can control the level of consistency and concurrency specific to a
service by setting appropriate isolation level.

Note A transaction can be restored in all supported isolation levels because updates are not committed before the end of
the transaction.

SET TRANSACTION ISOLATION LEVEL

Description

You can set the level of transaction isolation by using isolation_level and the SET TRANSACTION statement in the
$SCUBRID/conf/cubrid.conf. The level of REPEATABLE READ CLASS and READ UNCOMMITTED
INSTANCES are set by default, which indicates the level 3 through level 1 to 6. For details, see Database Concurrency.

Syntax

SET TRANSACTION ISOLATION LEVEL isolation level spec [ ; ]
isolation level spec:

SERIALIZABLE

CURSOR STABILITY

isolation level [ { CLASS | SCHEMA } [ , isolation level INSTANCES ] ]
isolation level [ INSTANCES [ , isolation level { CLASS | SCHEMA } ] ]
_ variable

isolation level:

_ REPEATABLE READ

_ READ COMMITTED

_ READ UNCOMMITTED

Example 1

vi $CUBRID/conf/cubrid.conf

isolation level =1

or

isolation level = "TRAN COMMIT CLASS UNCOMMIT INSTANCE"

Example 2

SET TRANSACTION ISOLATION LEVEL 1;

or

SET TRANSACTION ISOLATION LEVEL READ COMMITTED CLASS,READ UNCOMMITTED INSTANCES;

The following table shows the isolation levels from 1 to 6. It consists of table schema (row) and isolation level. For the
unsupported isolation level, see Unsupported Combination of Isolation Level.

Levels of Isolation Supported by CUBRID

Name Description

SERIALIZABLE (6) In this isolation level, problems concerning concurrency (e.g. dirty read,
non-repeatable read, phantom read, etc.) do not occur.

REPEATABLE READ Another transaction T2 cannot update the schema of table A while

CLASS with transaction T1 is viewing table A.
REPEATABLE READ Transaction T1 may experience phantom read for the record R that was
INSTANCES (5) inserted by another transaction T2 when it is repeatedly retrieving a

specific record.
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REPEATABLE READ Another transaction T2 cannot update the schema of table A while

CLASS with transaction T1 is viewing table A.

READ COMMITTED Transaction T1 may experience R read (non-repeatable read) that was
INSTANCES updated and committed by another transaction T2 when it is repeatedly
(or CURSOR STABILITY) retrieving the record R.

“4)

REPEATABLE READ Default isolation level.

CLASS with Another transaction T2 cannot update the schema of table A while

READ UNCOMMITTED transaction T1 is viewing table A.

INSTANCES (3) Transaction T1 may experience R' read (dirty read) for the record that was

updated but not committed by another transaction T2.

READ COMMITTED Transaction T1 may experience A' read (non-repeatable read) for the table

CLASS with that was updated and committed by another transaction T2 while it is
READ COMMITTED viewing table A repeatedly.
INSTANCES (2) Transaction T1 may experience R' read (non-repeatable read) for the record

that was updated and committed by another transaction T2 while it is
retrieving the record R repeatedly.

READ COMMITTED Transaction T1 may experience A' read (non-repeatable read) for the table

CLASS with that was updated and committed by another transaction T2 while it is
READ UNCOMMITTED repeatedly viewing table A.
INSTANCES (1) Transaction T1 may experience R' read (dirty read) for the record that was

updated but not committed by another transaction T2.

If the transaction level is changed in an application while a transaction is executed, the new level is applied to the rest of
the transaction being executed. Therefore, some object locks that have already been obtained may be released during the
transaction while the new isolation level is applied. For this reason, it is recommended that the transaction isolation
level be modified when the transaction starts (after commit, rollback or system restart) because an isolation level which
has already been set does not apply to the entire transaction, but can be changed during the transaction.

GET TRANSACTION ISOLATION LEVEL

Description

You can assign the current isolation level to variable by using the GET TRANSACTION statement. The following is a
statement that verifies the isolation level. variable.

Syntax
GET TRANSACTION ISOLATION LEVEL [ { INTO | TO } variable ] [ ; |

Example

GET TRANSACTION ISOLATION LEVEL;
Result

READ COMMITTED SCHEMA, READ UNCOMMITTED INSTANCES

SERIALIZABLE
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The highest isolation level (6). Problems concerning concurrency (e.g. dirty read, non-repeatable read, phantom read,
etc.) do not occur.

The following are the rules of this isolation level:

¢ Transaction T1 cannot read or modify the record being updated by another transaction T2.

e Transaction T1 cannot read or modify the record being viewed by another transaction T2.

e Another transaction T2 cannot insert a new record into table A while transaction T1 is retrieving the records of
table A.

This isolation level uses a two-phase locking protocol for shared and exclusive lock: the lock is held until the

transaction ends even after the operation has been executed.
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Example

The following example shows that another transaction cannot access the table or record while one transaction is reading
or updating the object when the transaction level of the concurrent transactions is SERIALIZABLE.

session 1 session 2

;autocommit off ;autocommit off

AUTOCOMMIT IS OFF AUTOCOMMIT IS OFF

SET TRANSACTION ISOLATION LEVEL 6; SET TRANSACTION ISOLATION LEVEL 6;
Isolation level set to: Isolation level set to:
SERIALIZABLE SERIALIZABLE

--creating a table

CREATE TABLE isol6 tbl (host year
integer, nation code char(3));

INSERT INTO isol6 tbl VALUES (2008,
'AUS');

COMMIT;

--selecting records from the table
SELECT * FROM isol6 tbl WHERE
nation code = 'AUS';

host year nation code

2008 'AUS'

INSERT INTO isol6 tbl VALUES (2004,
'AUS'") ;

/* unable to insert a row until the
tran 2 committed */

COMMIT;

SELECT * FROM isol6 tbl WHERE
nation code = 'AUS';

/* unable to select rows until tran 1
committed */

COMMIT; host year nation code
2008 'AUS'
2004 'AUS'

DELETE FROM isol6_ tbl
WHERE nation code = 'AUS' and
host year=2008;

/* unable to delete rows until tran 2
committed */

COMMIT;

SELECT * FROM isol67tbl WHERE

nation code = 'AUS';

/* unable to select rows until tran 1
committed */

COMMIT; host year nation code

2004 'AUS'
ALTER TABLE isol6_tbl /* repeatable read is ensured while
ADD COLUMN gold INT; tran 1 is altering table schema &2y
/* unable to alter the table schema SELECT * FROM isol6 tbl WHERE
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until tran 2 committed */ nation code = 'AUS';
host year nation code

2004 'AUS'
COMMIT;

SELECT * FROM isol6 tbl WHERE
nation code = 'AUS';

/* unable to access the table until
tran 1 committed */

COMMIT; host year nation code gold

2004 'AUS' NULL

REPEATABLE READ CLASS with REPEATABLE READ INSTANCES
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A relatively high isolation level (5). A dirty or non-repeatable read does not occur, but a phantom read may.
The following are the rules of this isolation level:

e Transaction T1 cannot read or modify the record being updated by another transaction T2.
e Transaction T1 cannot read or modify the record being viewed by another transaction T2.

*  Another transaction T2 can insert a new record into table A while transaction T1 is retrieving records of table A.
However, transaction T1 and T2 cannot set the lock on the same record.

This isolation level uses a two-phase locking protocol.

Example

The following example shows that phantom read may occur because another transaction can add a new record while one
transaction is performing the object read when the transaction level of the concurrent transactions is REPEATABLE
READ CLASS with REPEATABLE READ INSTANCES.

session 1 session 2

;autocommit off ;autocommit off

AUTOCOMMIT IS OFF AUTOCOMMIT IS OFF

SET TRANSACTION ISOLATION LEVEL 5; SET TRANSACTION ISOLATION LEVEL 5;
Isolation level set to: Isolation level set to:

REPEATABLE READ SCHEMA, REPEATABLE REPEATABLE READ SCHEMA, REPEATABLE
READ INSTANCES. READ INSTANCES.

--creating a table

CREATE TABLE isol5 tbl (host year
integer, nation code char(3));
CREATE UNIQUE INDEX on

isol5 tbl(nation code, host year);
INSERT INTO isol5 tbl VALUES (2008,
'AUS") ;

INSERT INTO isol5 tbl VALUES (2004,
'AUS") ;

COMMIT;

--selecting records from the table

SELECT * FROM isol5 tbl WHERE
nation code='AUS';

host year nation code

2004 'AUS'
2008 'AUS'
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INSERT INTO isol57tbl VALUES (2004,
'"KOR'") ;
INSERT INTO isol57tbl VALUES (2000,
'AUS') ;

/* able to insert new rows only when
locks are not conflicted */

SELECT * FROM isol5 tbl WHERE
nation code='AUS';

/* phantom read may occur when tran 1
committed */

COMMIT; host year nation_ code
2000 'AUS'
2004 'AUS'
2008 'AUS'

DELETE FROM isol5_tbl
WHERE nation code = 'AUS' and
host year=2008;

/* unable to delete rows until tran 2
committed */

COMMIT;

SELECT * FROM isol5 tbl WHERE
nation code = 'AUS';

/* unable to select rows until tran 1
committed */

COMMIT; host year nation code
2000 'AUS'
2004 'AUS'

ALTER TABLE isol5 tbl
ADD COLUMN gold INT;

/* unable to alter the table schema
until tran 2 committed */

/* repeatable read is ensured while
tran 1 is altering table schema */

SELECT * FROM isol5 tbl WHERE
nation code = 'AUS';

host year nation_ code

2000 'AUS'
2004 'AUS'

COMMIT;

SELECT * FROM isol5 tbl WHERE
nation code = 'AUS';

/* unable to access the table until
tran 1 committed */

COMMIT; host _year nation code gold
2000 'AUS' NULL
2004 'AUS' NULL
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REPEATABLE READ CLASS with READ COMMITTED INSTANCES

A relatively low isolation level (4). A dirty read does not occur, but non-repeatable or phantom read may. That is,
transaction T1 can read another value because insert or update by transaction T2 is allowed while transaction T1 is
repeatedly retrieving one object.

The following are the rules of this isolation level:

*  Transaction T1 cannot read the record being updated by another transaction T2.

* Transaction T1 can update/insert record to the table being viewed by another transaction T2.

* Transaction T1 cannot change the schema of the table being viewed by another transaction T2.

This isolation level uses a two-phase locking protocol for an exclusive lock. A shared lock on a row is released
immediately after it is read; however, an intention lock on a table is released when a transaction terminates to ensure
repeatable read on the schema.

Example

The following example shows that a phantom or non-repeatable read may occur because another transaction can add or
update a record while one transaction is performing the object read but repeatable read for the table schema update is
ensured when the transaction level of the concurrent transactions is REPEATABLE READ CLASS with READ

COMMITTED INSTANCES.

session 1 session 2

;autocommit off ;autocommit off

AUTOCOMMIT IS OFF AUTOCOMMIT IS OFF

SET TRANSACTION ISOLATION LEVEL 4; SET TRANSACTION ISOLATION LEVEL 4;
Isolation level set to: Isolation level set to:

REPEATABLE READ SCHEMA, READ REPEATABLE READ SCHEMA, READ
COMMITTED INSTANCES. COMMITTED INSTANCES.

--creating a table

CREATE TABLE isol4 tbl (host year
integer, nation code char(3));

INSERT INTO isol4 tbl VALUES (2008,
'AUS');

COMMIT;

--selecting records from the table
SELECT * FROM isol47tbl;
host year nation_ code

2008 'AUS'

INSERT INTO isol4 tbl VALUES (2004,
'AUS") ;

INSERT INTO isol4 tbl VALUES (2000,
'NED'") ;

/* able to insert new rows even if
tran 2 uncommitted */

SELECT * FROM isol4 tbl;

/* phantom read may occur when tran 1
committed */

COMMIT; host year nation_ code

2008 'AUS'
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2004 'AUS'
2000 'NED'

INSERT INTO isol4 tbl VALUES (1994,
'"FRA') ;

SELECT * FROM isold4 tbl;

/* unrepeatable read may occur when
tran 1 committed */

DELETE FROM isol4 tbl
WHERE nation code = 'AUS' and
host year=2008;

/* able to delete rows while tran 2
is selecting rows*/

COMMIT; host year nation code
2004 'AUS'
2000 'NED'
1994 'FRA'

ALTER TABLE isol4 tbl
ADD COLUMN gold INT;

/* unable to alter the table schema
until tran 2 committed */

/* repeatable read is ensured while
tran 1 is altering table schema */

SELECT * FROM isol4 tbl;
host_year nation_code

2004 'AUS'
2000 'NED'
1994 'FRA'

COMMIT;

SELECT * FROM isol4 tbl;

/* unable to access the table until
tran 1 committed */

COMMIT; host year nation code gold
2004 'AUS' NULL
2000 '"NED' NULL
1994 'FRA' NULL

REPEATABLE READ CLASS with READ UNCOMMITTED INSTANCES
The default isolation of CUBRID (3). The concurrency level is high. A dirty, non-repeatable or phantom read may occur

for the tuple, but repeatable read is ensured for the table. That is, transaction T2 can read an object while transaction T1
is updating one.

The following are the rules of this isolation level:

* Transaction T1 can read the record being updated by another transaction T2.

e Transaction T1 can update/insert record to the table being viewed by another transaction T2.

*  Transaction T1 cannot change the schema of the table being viewed by another transaction T2.

This isolation level uses a two-phase locking protocol for an exclusive and update lock. However, the shared lock on the
tuple is released immediately after it is retrieved. The intention lock on the table is released when the transaction ends to
ensure repeatable reads.
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Example

The following example shows that another transaction can read dirty data uncommitted by one transaction but
repeatable reads are ensured for table schema update when the transaction level of the concurrent transactions is
REPEATABLE READ CLASS with READ UNCOMMITTED INSTANCES.

session 1 session 2

;autocommit off ;autocommit off

AUTOCOMMIT IS OFF AUTOCOMMIT IS OFF

SET TRANSACTION ISOLATION LEVEL 3; SET TRANSACTION ISOLATION LEVEL 3;
Isolation level set to: Isolation level set to:

REPEATABLE READ SCHEMA, READ REPEATABLE READ SCHEMA, READ
UNCOMMITTED INSTANCES. UNCOMMITTED INSTANCES.

--creating a table

CREATE TABLE isol3 tbl (host year
integer, nation code char(3));
CREATE UNIQUE INDEX on

isol3 tbl (nation code, host year);
INSERT INTO isol3 tbl VALUES (2008,
'AUS');

COMMIT;

--selecting records from the table
SELECT * FROM isol3 tbl;
host year nation code

2008 'AUS'

INSERT INTO isol3 tbl VALUES (2004,
'AUS'") ;

INSERT INTO isol3 tbl VALUES (2000,
'NED'") ;

/* able to insert new rows even if
tran 2 uncommitted */

SELECT * FROM isol3 tbl;
host year nation_ code

2008 'AUS'
2004 'AUS'
2000 'NED'

/* dirty read may occur so that
tran 2 can select new rows
uncommitted by tran 1 */

ROLLBACK;

SELECT * FROM isol3 tbl;
host year nation code

2008 'AUS'

/* unrepeatable read may occur so
that selected results are different

*/

INSERT INTO isol3 tbl VALUES (1994,
"FRA') ;
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DELETE FROM isol3 tbl
WHERE nation_code = 'AUS' and
host year=2008;

/* able to delete rows even if tran 2
uncommitted */

SELECT * FROM isol3_tbl;
host year nation code

1994 'FRA'

ALTER TABLE isol3 tbl
ADD COLUMN gold INT;

/* unable to alter the table schema
until tran 2 committed */

/* repeatable read is ensured while
tran 1 is altering table schema */

SELECT * FROM isol3 tbl;
host year nation code

1994 '"FRA'

COMMIT;

SELECT * FROM isol3 tbl;

COMMIT; host year nation code gold

1994 'FRA' NULL

Note CUBRID flushes dirty data (or dirty instances) in the client buffers to the database (server) such as the following
situations. For details, see How to Handle Dirty Instances.

READ COMMITTED CLASS with READ COMMITTED INSTANCES

A relatively low isolation level (2). A dirty read does not occur, but non-repeatable or phantom read may occur. That is,
this level is similar to REPEATABLE READ CLASS with READ COMMITTED INSTANCES(level 4) described
above, but works differently for table schema. Non-repeatable read due to a table schema update may occur because
another transaction T2 can change the schema of the table being viewed by the transaction T1.

The following are the rules of this isolation level:

e Transaction T1 cannot read the record being updated by another transaction T2.

*  Transaction T1 can update/insert a record to the table being viewed by another transaction T2.

e Transaction T1 can change the schema of the table being viewed by another transaction T2.

This isolation level uses a two-phase locking protocol for an exclusive lock. However, non-repeatable read may occur
because the shared lock on the tuple is released immediately after it is retrieved and the intention lock on the table is
released immediately as well.

Example

The following example shows that phantom or non-repeatable read for the record as well as for the table schema may
occur because another transaction can add or update a new record while one transaction is performing the object read
when the transaction level of the concurrent transactions is READ COMMITTED CLASS with READ

COMMITTED INSTANCES.

session 1 session 2
;autocommit off ;autocommit off
AUTOCOMMIT IS OFF AUTOCOMMIT IS OFF
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SET TRANSACTION ISOLATION LEVEL 2;

Isolation level set to:

READ COMMITTED SCHEMA, READ COMMITTED
INSTANCES.

SET TRANSACTION ISOLATION LEVEL 2;

Isolation level set to:

READ COMMITTED SCHEMA, READ COMMITTED
INSTANCES.

--creating a table

CREATE TABLE isol2 tbl (host year
integer, nation code char(3));
CREATE UNIQUE INDEX on

isol2 tbl(nation_code, host year);

INSERT INTO isol2 tbl VALUES (2008,
'AUS');

COMMIT;

--selecting records from the table
SELECT * FROM isol2 tbl;

host_year nation_code

2008 'AUS'

INSERT INTO isol2 tbl VALUES (2004,
'AUS');

INSERT INTO isol2 tbl VALUES (2000,
'NED') ;

/* able to insert new rows even if
tran 2 uncommitted */

SELECT * FROM isol2 tbl;

/* phantom read may occur when tran 1
committed */

COMMIT;

host_year nation_code

2008 'AUS'
2004 'AUS'
2000 'NED'

INSERT INTO isol2 tbl VALUES (1994,
'"FRA'") ;

SELECT * FROM isol2 tbl;

/* unrepeatable read may occur when
tran 1 committed */

DELETE FROM isol2_ tbl
WHERE nation code = 'AUS' and
host year=2008;

/* able to delete rows even if tran 2
uncommitted */

COMMIT;

host year nation_ code

2004 'AUS'
2000 'NED'
1994 'FRA'

ALTER TABLE isol2 tbl
ADD COLUMN gold INT;

/* able to alter the table schema
even if tran 2 is uncommitted yet*/
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/* unrepeatable read may occur so
that result shows different schema */

SELECT * FROM isol2 tbl;

COMMIT; host year nation code gold
2004 'AUS' NULL
2000 '"NED' NULL
1994 'FRA' NULL

READ COMMITTED CLASS with READ UNCOMMITTED INSTANCES

The lowest isolation level (1). The concurrency level is the highest. A dirty, non-repeatable or phantom read may occur

for the tuple and a non-repeatable read may occur for the table as well. Similar to REPEATABLE READ CLASS with
READ UNCOMMITTED INSTANCES(level 3) described above, but works differently for the table schema. That is,

non-repeatable read due to table schema update may occur because another transaction T2 can change the schema of the
table being viewed by the transaction T1.

The following are the rules of this isolation level:

*  Transaction T1 can read the record being updated by another transaction T2.

* Transaction T1 can update/insert record to the table being viewed by another transaction T2.

* Transaction T1 can change the schema of the table being viewed by another transaction T2.

This isolation level uses a two-phase locking protocol for an exclusive and update lock. However, the shared lock on the
tuple is released immediately after it is retrieved. The intention lock on the table is released immediately after the
retrieval as well.

Example

session 1 session 2

;autocommit off ;autocommit off

AUTOCOMMIT IS OFF AUTOCOMMIT IS OFF

SET TRANSACTION ISOLATION LEVEL 1; SET TRANSACTION ISOLATION LEVEL 1;
Isolation level set to: Isolation level set to:

READ COMMITTED SCHEMA, READ READ COMMITTED SCHEMA, READ
UNCOMMITTED INSTANCES. UNCOMMITTED INSTANCES.

--creating a table

CREATE TABLE isoll tbl (host year
integer, nation code char(3));
CREATE UNIQUE INDEX on

isoll tbl(nation code, host year);

INSERT INTO isoll tbl VALUES (2008,
'AUS") ;

COMMIT;

--selecting records from the table
SELECT * FROM isoll_tbl;
host year nation_ code

2008 'AUS'

INSERT INTO isoll tbl VALUES (2004,
'AUS'") ;

INSERT INTO isoll tbl VALUES (2000,
'NED'") ;
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/* able to insert new rows even if
tran 2 uncommitted */

SELECT * FROM isoll tbl;
host year nation_ code

2008 'AUS'
2004 'AUS'
2000 'NED'

/* dirty read may occur so that
tran 2 can select new rows
uncommitted by tran 1 */

ROLLBACK;

SELECT * FROM isoll tbl;
host_year nation_code

2008 'AUS'

/* unrepeatable read may occur so
that selected results are different

*/

INSERT INTO isoll tbl VALUES (1994,
'"FRA') ;

DELETE FROM isoll tbl
WHERE nation code = 'AUS' and
host year=2008;

/* able to delete rows while tran 2
is selecting rows*/

SELECT * FROM isoll tbl;
host_year nation_code

1994 'FRA'

ALTER TABLE isoll tbl
ADD COLUMN gold INT;

/* able to alter the table schema
even if tran 2 is uncommitted yet*/

/* unrepeatable read may occur so
that result shows different schema */

SELECT * FROM isoll tbl;

COMMIT; host year nation code gold

1994 'FRA' NULL

UPDATE INCONSISTENCY

In this isolation level, uncommitted updates may be lost, which makes a transaction unrestorable (cannot be rolled back)
because the data are committed before the end of the transaction. CUBRID does not support this isolation level because
this can cause the updates made by the user to be lost. However, if this isolation level is specified, CUBRID provides an
appropriate level to the user application.

The following are the rules of this isolation level:

* A transaction does not overwrite an object being modified by another transaction.

Note A transaction can be restored in all supported isolation levels because updates are not committed before the end of
the transaction.
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Combination of Unsupported Isolation Level

You can set customized isolation levels by using the SET TRANSACTION ISOLATION LEVE statement. However,
combinations of isolation levels below are not supported. If they are used, a system error message is shown up and an
isolation level closest to the one specified is chosen.

The following are unsupported isolation levels. If table schema is changed while data is selected, unrepeatable read
occurs; therefore, the combinations below are not supported.

*  READ COMMITTED CLASS with REPEATABLE READ INSTANCES
*  READ UNCOMMITTED CLASS with REPEATABLE READ INSTANCES

Neither are isolation levels below supported because updating a row by a transaction is not allowed while table schema
is changed by other transaction.

* READ UNCOMMITTED CLASS with READ COMMITTED INSTANCES
*  READ UNCOMMITTED CLASS with READ UNCOMMITTED INSTANCES

How to Handle Dirty Instance

CUBRID flushes dirty data (or dirty instances) in the client buffers to the database (server) such as the following
situations. In additions to those, there can be more situations where flushes can be performed.

» Dirty data can be flushed to server when a transaction is committed.

*  Some of dirty data can be flushed to server when a lot of data is loaded into the client buffers.
« Dirty data of table A can be flushed to server when the schema of table A is updated.

» Dirty data of table A can be flushed to server when the table A is retrieved (SELECT)

*  Some of dirty data can be flushed to server when a server function is called.

Transaction Termination and Restoration

Overview

The restore process in CUBRID makes it possible that the database is not affected even if a software or hardware error
occurs. In CUBRID, all read and update commands that are made during a transaction must be atomic. This means that
either all of the transaction's commands are committed to the database or none are. The concept of atomicity is extended
to the set of operations that consists of a transaction. The transaction must either commit so that all effects are
permanently applied to the database or roll back so that all effects are removed. To ensure transaction atomicity,
CUBRID applies the effects of the committed transaction again every time an error occurs without the updates of the
transaction being written to the disk. CUBRID also removes the effects of partially committed transactions in the
database every time the site fails (some transactions may have not committed or applications may have requested to
cancel transactions). This restore feature eases the burden for the applications of maintaining the database consistency
depending on the system error. The restore process used in CUBRID is based on the undo/redo logging mechanism.

CUBRID provides an automatic restore method to maintain the transaction atomicity when a hardware or software error
occurs. You do not have to take the responsibility for restore since CUBRID's restore feature always returns the
database to a consistent state even when an application or computer system error occurs. For this purpose, CUBRID
automatically rolls back part of committed transactions when the application fails or the user requests explicitly. For
example, a system error that occurred during the execution of the COMMIT WORK statement must be stopped if the
transaction has not committed yet (it cannot be confirmed that the user's operation has been committed). Automatic stop
prevents errors causing undesired changes to the database by canceling uncommitted updates.

Restarting Database

CUBRID uses log volumes/files and database backups to restore committed or uncommitted transactions when a system
or media (disk) error occurs. Logs are also used to support the user-specified rollback. A log consists of a collection of
sequential files created by CUBRID. The most recent log is called the active log, and the rest are called archive logs. A
log file refers to both the active log and archive logs.
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All updates of the database are written to the log. Actually, two copies of the updates are logged. The first one is called
a before image and used to restore data during execution of the user-specified ROLLBACK WORK statement or
during media or system errors. The second copy is an after image and used to re-apply the updates when a media or
system error occurs.

When the active log is full, CUBRID copies it to an archive log to store in the disk. The archive log is needed to restore
the database when a system failure occurs.

Normal Termination or Error

CUBRID restores the database if it restarts due to a normal termination or a device error. The restore process re-applies
the committed changes that have not been applied to the database and removes the uncommitted changes stored in the
database. The general operation of the database resumes after the restore is completed. This restore process does not use
any archive logs or database backup.

In a client/server environment, the database can restart by using server utilities.

Media Error

The user's intervention is somewhat needed to restart the database after a media error occurs. The first step is to restore
the database by installing a backup of a known good state. In CUBRID, the most recent log file (the one after the last
backup) must be installed. This specific log (archive or active) is applied to a backup copy of the database. As with
normal termination, the database can restart after restoration is committed.

Note To minimize the possibility of losing database updates, it is recommended to create a snapshot and store it in the
backup media before it is deleted from the disk. The DBA can backup and restore the database by using the cubrid
backupdb and cubrid restoredb utilities. For details on these utilities, see Database Backup.
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Database User Authorization

Database User

CUBRID has two types of users by default: DBA and PUBLIC.

*  All users have authorization granted to the PUBLIC user. All users of the database are automatically the members
of PUBLIC. Granting authorization to the PUBLIC means granting it all users.

e The DBA user has the authorization of the database administrator. The DBA automatically becomes the member of
all users and groups. That is, the DBA is granted the access for all tables. Therefore, there is no need to grant
authorization explicitly to the DBA and DBA members. Each database user has a unique name. The database
administrator can create multiple users simultaneously using the cubrid createdb utility (see How to Use the
Database Management Utilities for details). A database user cannot have a member who already has the same
authorization. If authorization is granted to a user, all members of the user is automatically granted the same
authorization.

Managing User

Description

DBA and DBA members can create, drop and alter users by using SQL statements.

Syntax

CREATE USER user name

[ PASSWORD password |

[ GROUPS user name [ {, user name } ... ] ]

[ MEMBERS user name [ {, user name } ... ] ] ;
DROP USER user name;

ALTER USER user name PASSWORD password;

e user_name : Specifies the user name to create, delete or change.

e password : Specifies the user password to create or change.

Example 1
The following example shows how to create a user (Fred), change a password, and delete the user.

CREATE USER Fred;
ALTER USER Fred PASSWORD '1234';
DROP USER Fred;

Example 2

The following example shows how to create a user and add member to the user. By the following statement, company
becomes a group that has engineering, marketing and design as its members. marketing becomes a group with members
smith and jones, design becomes a group with a member smith, and engineering becomes a group with a member brown.

CREATE USER company;

CREATE USER engineering GROUPS company;
CREATE USER marketing GROUPS company;
CREATE USER design GROUPS company;

CREATE USER smith GROUPS design, marketing;
CREATE USER jones GROUPS marketing;

CREATE USER brown GROUPS engineering;

Example 3

The following example shows how to create the same groups as above but use the MEMBERS keyword instead of
GROUPS.
CREATE USER smith;

CREATE USER brown;
CREATE USER jones;
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CREATE USER engineering MEMBERS brown;

CREATE USER marketing MEMBERS smith, jones;

CREATE USER design MEMBERS smith;

CREATE USER company MEMBERS engineering, marketing, design;

Granting Authorization

Description

In CUBRID, the smallest grant unit of authorization is a table. You must grant appropriate authorization to other users
(groups) before allowing them to access the table you created.

You don't need to grant authorization individually because the members of the granted group have the same
authorization. The access to the (virtual) table created by a PUBLIC user is allowed to all other users. You can grant
access authorization to a user by using the GRANT statement.

Syntax

GRANT operation [ { ,operation } ] ON table name [ { ,table name } ]
TO user [ { ,user } ] [ WITH GRANT OPTION | [ ; ]

* operation : Indicates an operation that can be used when granting authorization. The following table shows
operations.

* SELECT : Allows to read the table definitions and retrieve records. The most general type of permissions.
* INSERT : Allows to create records in the table.

*  UPDATE : Allows to modify the records already existing in the table.

*  DELETE : Allows to delete records in the table.

* ALTER : Allows to modify the table definition, rename or delete the table.

« INDEX : Allows to call table methods or instance methods.

*  EXECUTE : Allows to call table methods or instance methods.

* ALL PRIVILEGES : Includes all permissions described above.

* table_name : Specifies the name of the table or virtual table to be granted.

* user : Specifies the name of the user (group) to be granted. Enter the login name of the database user or PUBLIC, a
system-defined user. If PUBLIC is specified, all database users are granted with the permission.

*  WITH GRANT OPTION : WITH GRANT OPTION allows the grantee of authorization to grant that same
authorization to another user.

Example 1

The following example shows how to grant the SELECT authorization for the olympic table to Fred (including his
members).

GRANT SELECT ON olympic TO Fred;

Example 2

The following example shows how to grant the SELECT, INSERT, UPDATE and DELETE authorization on the
nation and athlete tables to Jeniffer and Daniel (including their members).

GRANT SELECT, INSERT, UPDATE, DELETE ON nation, athlete TO Jeniffer, Daniel;

Example 3
The following example shows how to grant every authorization on the game and event tables to all users.

GRANT ALL PRIVILEGES ON game, event TO public;

Example 4

The following example shows how to grant retrieving authorization on the record and history tables to ROSS. Using
WITH GRANT OPTION allows ROSS to grant retrieving to another users. Ross can grant authorization to others
within her authorization.
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GRANT SELECT ON record, history TO Ross WITH GRANT OPTION;

Caution

»  The grantor of authorization must be the owner of all tables listed before the grant operation or have WITH
GRANT OPTION specified.

* Before granting SELECT, UPDATE, DELETE and INSERT authorization for a virtual table, the owner of the
virtual table must have SELECT and GRANT authorization for all the tables included in the query specification.
The DBA user and the members of the DBA group are automatically granted all authorization for all tables.

* To execute the TRUNCATE statement, the ALTER, INDEX, and DELETE authorization is required.

Revoking Authorization

Description

You can revoke authorization using the REVOKE statement. The authorization granted to a user can be revoked
anytime. If more than one authorization are granted to a user, all or part of the authorization can be revoked. In addition,
if authorization on multiple tables is granted to more than one user using one GRANT statement, the authorization can
be selectively revoked for specific users and tables.

If the authorization (WITH GRANT OPTION) is revoked from the grantor, the authorization granted to the grantee by
that grantor is also revoked.

Syntax

REVOKE operation [ { , operation } ] ON table name [ { , class name } ]
FROM user [ { , user } 1 [ ; ]

* operation : Indicates an operation that can be used when granting authorization (see Syntax in Granting
Authorization for details).

* table_name : Specifies the name of the table or virtual table to be granted.
e user: Specifies the name of the user (group) to be granted.

Example 1

The following example shows how to grant SELECT, INSERT, UPDATE, and DELETE authorization to Fred and
John so that they can perform on the nation and athlete tables.

GRANT SELECT, INSERT, UPDATE, DELETE ON nation, athlete TO Fred, John;

Example 2

The following example shows how to execute the REVOKE statement; this allows John to have only SELECT
authorization. If John has granted authorization to another user, the user is also allowed to execute SELECT only.

REVOKE INSERT, UPDATE, DELETE ON nation, athlete FROM John;

Example 3

The following example shows how to execute the REVOKE statement revoking all authorization that has granted to
Fred. Fred is not allowed to execute any operations on the nation and athlete tables once this statement is executed.

REVOKE ALL PRIVILEGES ON nation, athlete FROM Fred;

User Authorization Management METHOD

Description

The database administrator (DBA) can check and modify user authorization by calling authorization-related methods
defined in db_user where information about database user is stored, and db_authorization (the system authorization
class). The administrator can specify db_user or db_authorization depending on the method to be called, and store the
return value of a method to a variable. In addition, some methods can be called only by DBA or members of DBA group.
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Syntax

CALL method definition ON CLASS auth class [ TO variable ] [ ; ]
CALL method definition ON variable [ ; ]

login( ) method

As a class method of db_user class, this method is used to change the users who are currently connected to the database.
The name and password of a new user to connect are given as parameters, and they must be string type. If there is no
password, a blank character (") can be used as the parameter. DBA and DBA members can call the login( ) method
without a password.

-- Connect as DBA user who has no password

CALL login ('dba', '') ON CLASS db user;

-- Connect as a user 1 whose password is cubrid
CALL login ('user 1', 'cubrid') ON CLASS db_ user;

add_user( ) method

As a class method of db_user class, this method is used to add a new user. The name and password of a new user to add
are given as parameters, and they must be string type. At this time, the new user name should not duplicate any user
name already registered in a database. The add_user( ) can be called only by DBA or members of DBA group.

—-- Add user_2 who has no password

CALL add user ('user 3', '') ON CLASS db user;

-- Add user 3 who has no password, and store the return value of a method into an admin

variable
CALL add user ('user 2', '') ON CLASS db user to admin;

drop_user( ) method

As a class method of db_user class, this method is used to drop an existing user. Only the user name to be dropped is
given as a parameter, and it must be a string type. However, the owner of a class cannot be dropped thus DBA needs to
specify a new owner of the class before dropping the user. The drop_user() method can be also called only by DBA or
members of DBA.

—-- Delete user 2
CALL drop user ('user 2') ON CLASS db user;

find_user( ) method

As a class method of db_user class, this method is used to find a user who is given as a parameter. The name of a user
to be found is given as a parameter, and the return value of the method is stored into a variable that follows 'to'. The
stored value can be used in a next query execution.

-- Find user 2 and store it into a variable called 'admin'
CALL find user ('user 2') ON CLASS db user to admin;

set_password( ) method

This method is an instance method that can call each user instance, and it is used to change a user's password. The new
password of a specified user is given as a parameter. General users other than DBA and DBA group members can only
change their own passwords.

-- Add user 4 and store it into a variable called user common

CALL add user ('user 4','') ON CLASS db user to user common;

-- Change the password of user 4 to 'abcdef'
CALL set password('abcdef') on user common;

change_owner() method

As a class method of db_authorizations class, this method is used to change the owner of a class. The name of a class
for which you want to change the owner, and the name of a new owner are given as parameters. At this time, the class
and owner that are specified as a parameter must exist in a database. Otherwise, an error occurs. change_owner( ) can
be called only by DBA or members of DBA group.

-- Change the owner of table 1 to user 4



CUBRID SQL Guide

CALL change owner ('table 1', 'user 4') ON CLASS db_authorizations;

Example

The following example shows a CALL statement that calls the find_user method defined in the system table db_user. It
is called to determine whether the database user entered as the find_user exists. The first statement calls the table
method defined in the db_user class. The name (db_user in this case) is stored in x if the user is registered in the
database. Otherwise, NULL is stored.

The second statement outputs the value stored in the variable x. In this query statement, the DB_ROOT is a system
class that can have only one record. It can be used to output the value of sys_date or other registered variables. For this
purpose, the DB_ROOT can be replaced by another table having only one record.

CALL find user('dba') ON CLASS db_user to x;
Result

db user

SELECT x FROM db root;
X

db user
With find_user, you can determine if the user exists in the database depending on whether the return value is NULL or

not.
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Query Optimization

Updating Statistics

Description

With the UPDATE STATISTICS ON statement, you can generate internal statistics used by the query processor. Such
statistics allow the database system to perform query optimization more efficiently.

Syntax

UPDATE STATISTICS ON { table spec [ {, table spec } ] | ALL CLASSES | CATALOG CLASSES }
[ 7]

table spec :

single table spec

( single table spec [ {, single table spec } ] )

single table spec :

[ ONLY ] table name

| ALL table name [ ( EXCEPT table name ) ]

* ALL CLASSES : If the ALL CLASSES keyword is specified, the statistics on all the tables existing in the
database are updated.

Checking Statistics Information

Description

You can check the statistics Information with the session command of the CSQL Interpreter.

Syntax
csqgl> ;info stats <table name>

e table _name : Table name to check the statistics Information

Example
The following example shows how to display the statistics Information of the t1 table in the CSQL Interpreter.

CREATE TABLE tl (code INT);
INSERT INTO tl VALUES (1), (2), (3), (4), (5);
CREATE INDEX ON tl (code) ;
UPDATE STATISTICS ON tl;
;info stats tl
CLASS STATISTICS
Kkhkkkkkk Kk Kk Kk Kk Kk kk k%K
Class name: tl Timestamp: Mon Mar 14 16:26:40 2011
Total pages in class heap: 1
Total objects: 5
Number of attributes: 1
Atrribute: code
id: 0
Type: DB TYPE INTEGER
Mininum value: 1
Maxinum value: 5
B+tree statistics:
BTID: { 0 , 1049 }
Cardinality: 5 (5) , Total pages: 2 , Leaf pages: 1 , Height: 2
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Using SQL Hint

Description

Using hints can affect the performance of query execution. you can allow the query optimizer to create more efficient
execution plan by referring the SQL HINT. The SQL HINTS related tale join, index, and statistics information are
provided by CUBRID.

Syntax

CREATE /*+ NO_STATS */ [TABLE | CLASS] ...;
ALTER /*+ NO_STATS */ [TABLE | CLASS] ...;

CREATE /*+ NO_STATS */ INDEX ...;
ALTER /*+ NO_STATS */ INDEX ...;
DROP /*+ NO_STATS */ INDEX ...;

SELECT /*+ hint [ { hint } ... ] */
SELECT --+ hint [ { hint } .
SELECT //+ hint [ { hint } ... ]

hint :

USE _NL|[ (spec-name[{, spec-name}...])]

USE_IDX][ (spec-name[{, spec-name}...])]

USE_MERGE [ (spec-name[{, spec-name}...])]

ORDERED

USE_DESC_IDX

NO_DESC_IDX

NO_COVERING_IDX

SQL hints are specified by using plus signs and comments. CUBRID interprets this comment as a list of hints separated
by blanks. The hint comment must appear after the SELECT, CREATE, or ALTER keyword, and the comment must

begin with a plus sign (+), following the comment delimiter.

*  hint : The following hints can be specified.
* USE_NL : Related to a table join, the query optimizer creates a nested loop join execution plan with this hint.
* USE_MERGE : Related to a table join, the query optimizer creates a sort merge join execution plan with this hint.

*  ORDERED : Related to a table join, the query optimizer create a join execution plan with this hint, based on the
order of tables specified in the FROM clause. The left table in the FROM clause becomes the outer table; the right
one becomes the inner table.

» USE_IDX: Related to a index, the query optimizer creates a index join execution plan corresponding to a specified
table with this hint.

* USE_DESC_IDX : This is a hint for the scan in descending index.
*  NO_DESC_IDX : This is a hint not to use the descending index. For details, see Index Scan in Descending Order.
*  NO_COVERING _IDX : This is a hint not to use the covering index. For details, see Covering Index.

*  NO_STATS : Related to statistics information, the query optimizer does not update statistics information. Query
performance for the corresponding queries can be improved; however, query plan is not optimized because the
information is not updated.

e spec_name : If the spec_name is specified together with USE_NL, USE_IDX or USE_MERGE, the specified join
method applies only to the spec_name. If USE_NL and USE_MERGE are specified together, the given hint is
ignored. In some cases, the query optimizer cannot create a query execution plan based on the given hint. For
example, if USE_NL is specified for a right outer join, the query is converted to a left outer join internally, and the
join order may not be guaranteed.

Example 1

The following example shows how to retrieve the years when Sim Kwon Ho won medals and the types of medals. Here,
a nested loop join execution plan needs to be created which has the athlete table as an outer table and the game table as
an inner table. It can be expressed by the following query. The query optimizer creates a nested loop join execution plan
that has the game table as an outer table and the athlete table as an inner table.

SELECT /*+ USE NL ORDERED */ a.name, b.host year, b.medal

FROM athlete a, game b WHERE a.name = 'Sim Kwon Ho' AND a.code = b.athlete code;
name host year medal
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'Sim Kwon Ho' 2000 'G"'
'Sim Kwon Ho' 1996 'G'
2 rows selected.

Example 2

The following example shows how to retrieve query execution time with NO_STAT hint to improve the functionality
of drop partitioned table (before 2008); any data is not stored in the table. Assuming that there are more than 1 million
data in the participant2 table. The execution time in the example depends on system performance and database
configuration.

-- Not using NO_STATS hint

ALTER TABLE participant2 DROP partition before 2008;
SQL statement execution time: 31.684550 sec

Current transaction has been committed.

1 command(s) successfully processed.

-- Using NO STATS hint

ALTER /*+ NO STATS */ TABLE participant2 DROP partition before 2008;
SQL statement execution time: 0.025773 sec

Current transaction has been committed.

1 command(s) successfully processed.

Viewing Query Plan
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Description

To view a query plan for a CUBRID SQL query, change the value of the optimization level by using the SET
OPTIMIZATION statement. You can get the current optimization level value by using the GET OPTIMIZATION
statement.

The CUBRID query optimizer determines whether to perform query optimization and output the query plan by
referencing the optimization level value set by the user. The query plan is displayed as standard output; the following
explanations are based on the assumption that the plan is used in a terminal-based program such as the CSQL Interpreter.
In the CSQL query editor, you can view execution plan by executing the ;plan command. See Session Commands. For
information on how to view a query plan, see the CUBRID Manager.

Syntax

SET OPTIMIZATION LEVEL opt-level [;]
GET OPTIMIZATION LEVEL [ { TO | INTO } variable ] [;]

e opt-level: A value that specifies the optimization level. It has the following meanings.

* 0 :Does not perform query optimization. The query is executed using the simplest query plan. This value is used
only for debugging.

e 1:Create a query plan by performing query optimization and executes the query. This is a default value used in
CUBRID, and does not have to be changed in most cases.

e 2 :Creates a query plan by performing query optimization. However, the query itself is not executed. In generall,
this value is not used; it is used together with the following values to be set for viewing query plans.

e 257 : Performs query optimization and outputs the created query plan. This value works for displaying the query
plan by internally interpreting the value as 256+1 related with the value 1.

e 258 : Performs query optimization and outputs the created query plan. The difference from the value 257 is that the
query is not executed. That is, this value works for displaying the query plan by internally interpreting the value as
256+2 related with the value 2. This setting is useful to examine the query plan but not to intend to see the query
results.

e 513 : Performs query optimization and outputs the detailed query plan. This value works for displaying more
detailed query plan than the value 257 by internally interpreting the value as 512-+1.

e 514 : Performs query optimization and outputs the detailed query plan. However, the query is not executed. This
value works for displaying more detailed query plan than the value 258 by internally interpreting the value as
512+2.
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Example

The following example shows how to view query plan by using the example retrieving year when Sim Kwon Ho won
medal and metal type.

GET OPTIMIZATION LEVEL
Result

1
SET OPTIMIZATION LEVEL 258;

SELECT a.name, b.host year, b.medal
FROM athlete a, game b WHERE a.name = 'Sim Kwon Ho' AND a.code = b.athlete code
Query plan:
Nested loops
Sequential scan (game b)
Index scan(athlete a, pk athlete code, a.code=b.athlete code)
There are no results.
0 rows selected.

Using Indexes

USING INDEX Clause

Description

The USING INDEX clause forces a sequential scan or an index scan to be used or an index for better performance to be
included. The USING INDEX clause must be specified after the WHERE clause of SELECT, DELETE, or
UPDATE statement.

If you specify the list of index names in the USING INDEX clause, the query optimizer calculates the query execution
cost and makes the most optimized execution plan comparing the cost between the index scan and the sequential scan
which are specified (CUBRID performs the query optimization based on the cost to select the execution plan).

You can use the USING INDEX clause in the order that you want without using ORDER BY. If you do an index scan
in CUBRID, the result will be created in the order of being stored in the index and you can USING INDEX to get the
query result in the specific index order when one table has multiple indexes.

Syntax

SELECT . . . FROM . . . WHERE .

[USING INDEX { NONE | index spec [ {, index spec } ...]1 } 1 [ ; ]
DELETE FROM . . . WHERE . . .

[USING INDEX { NONE | index spec [ {, index spec } ...] } 1 [ ; ]
UPDATE . . . SET . . . WHERE . .

[USING INDEX { NONE | index spec [ {, index spec } ...]1 } 1 [ ; ]

index spec
[table name.]index name [ (+)]

* NONE : If NONE is specified, a sequential scan is selected.
e (+):If (+) is specified after the index name, an index scan using the specified index is selected.

Example
The following example shows how to create an index based on the table creation statement of the athlete table.

CREATE TABLE athlete (

code SMALLINT NOT NULL PRIMARY KEY,
name VARCHAR (40) NOT NULL,

gender CHAR (1) 0

nation code CHAR (3) ,

event VARCHAR (30)

) i
CREATE UNIQUE INDEX athlete idx ON athlete(code, nation code);
CREATE INDEX char idx ON athlete(gender, nation_ code) ;

For the following query, the query optimizer can choose an index scan that uses the athlete_idx index.
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SELECT * FROM athlete WHERE gender='M' AND nation code='USA';

USING INDEX char is the same meaning as USING INDEX.

If the index scan cost is less than the sequential scan cost, an index scan is performed.

SELECT * FROM athlete WHERE gender='M' AND nation code='USA'
USING INDEX char idx;

To forcefully specify an index scan that uses the char_idx index, place (+) after the index name.

SELECT * FROM athlete WHERE gender='M' AND nation code='USA'
USING INDEX char idx(+);

To allow a sequential scan to be selected, specify NONE in the USING INDEX clause as follows:

SELECT * FROM athlete WHERE gender='M' AND nation code='USA'
USING INDEX NONE;

If more than one indexes were specified in the USING INDEX clause as shown below, the query optimizer chooses an
appropriate one from the specified indexes.

SELECT * FROM athlete WHERE gender='M' AND nation code='USA'
USING INDEX char idx, athlete idx;

If you execute queries for multiple tables, you can specify to perform an index scan on one table by using a special
index, and a sequential scan on other tables. These queries have the following form.
SELECT ... FROM tabl, tab2 WHERE ... USING INDEX tabl.idxl, tab2.NONE;

If you execute a query including the USING INDEX clause, the query optimizer considers all indexes available of the
corresponding table for the tables not specified indexes. For example, if the table tabl has indices idx1 and idx2, and the
table tab2 has indices idx3, idx4 and idx5, specify the index for only tabl and if if you do not specify tab2 index, the
query optimizer works considering tab2 index.

SELECT ... FROM tabl, tab2 WHERE ... USING INDEX tabl.idxl;

e Select the best query plan by comparing the sequential scan and index scan of table tabl.

*  Select the most optimized query plan by comparing the sequential scan on the table tab2 and the index scan on idx3,
idx4 and idx5.

To perform an index scan on the table tab2 and a sequential scan on the table tab1, specify tabl.NONE so as not to
perform an index scan on the tabl table.

SELECT * from tabl,tab2 WHERE tabl.id > 2 and tab2.id < 3 USING index i tab2 id, tabl.NONE;

Index Scan in Descending Order
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Description

When a query is executed by sorting in descending order as follows, it usually creates a reverse index.

SELECT * FROM tab [WHERE ...] ORDER BY a DESC

However, if you create an ascending index and an descending index in the same column, the possibility of deadlock
increases. In order to decrease the possibility of such case, CUBRID supports the descending scan without the separate
descending index creation. Users can use the USE_DESC_IDX hint to specify the use of the descending scan. If the

hint is not specified, the following three query executions should be considered, provided that the columns listed in the
ORDER BY clause can use the index.

* Sequential scan + Sort in descending order
* Scan in general ascending order + sort in descending
¢ Scan in descending order that does not require a separate scan

Although the USE_DESC_IDX hint is omitted for the scan in descending order, the query optimizer decides the last
execution plan of the three listed for an optimal plan.

Note The USE_DESC_IDX hint is not supported for the join query.
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Example

CREATE TABLE di (i INT):;
CREATE INDEX on di (i);
INSERT INTO di VALUES (5), (3), (1), (4),(3),(5),(2),(5);

The following example shows how to execute queries by using the USE_DESC_IDX hint.
-- We now run the following query, using the ''use desc idx'' SQL hint:

SELECT /*+ USE DESC_IDX */ * FROM di WHERE i > 0 LIMIT 3;

Query plan:
Index scan(di di, i di i, (di.i range (0 gt inf max) and inst num() range (min inf le 3))
(covers) (desc index))

Even though the example below is the same as that above, the output result may be different because it cannot be
scanned in descending order; which is caused by not using the USE_DESC_IDX hint.

-— The same query, without the hint, will have a different output, since descending scan
is not used.

SELECT * FROM di WHERE i > 0 LIMIT 3;
Query plan:
Index scan(di di, i di i, (di.i range (0 gt inf max) and inst num() range (min inf le 3))

(covers))

The following example shows how to sort in descending order by using ORDER BY DESC; the example below is the
same as that above. There is no USE_DESC_IDX hint in the following example; however it is scanned in descending
order and the result is the same as the example 1.

-- We also run the same query , this time asking that the results are displayed in
descending order. However, no hint will be given. Since the

-- ORDER BY...DESC clause is present, CUBRID will use descending scan, even if the hint
is was not given, thus avoiding to sort the records.

SELECT * FROM di WHERE i > 0 ORDER BY i DESC LIMIT 3;

Query plan:
Index scan(di di, i di i, (di.i range (0 gt inf max)) (covers) (desc index))

Covering Index

Description

The covering index is the index including the data of all columns in the SELECT list and the WHERE, HAVING,
GROUP BY, and ORDER BY clauses.

You only need to scan the index pages, as the covering index contains all the data necessary for executing a query, and
it also reduces the I/O costs as it is not necessary to scan the data storage any further. To increase data search speed, you
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can consider creating a covering index but you should be aware that the INSERT and the DELETE processes may be
slowed down due to the increase in index size.

The rules about the applicability of the covering index are as follows:

» Ifthe covering index is applicable, you should use the CUBRID query optimizer first.
»  For the join query, if the index includes columns of the table in the SELECT list, use this index.

*  You cannot use the covering index if an index cannot be used.

Example

CREATE TABLE t (coll INT, col2 INT, col3 INT);

CREATE INDEX ON t (coll,col2,col3);

INSERT INTO t VALUES (1,2,3),(4,5,6),(10,8,9);

The following example shows that the index is used as a covering index because columns of both SELECT and
WHERE condition exist within the index.

csgl>;plan simple
SELECT * FROM t WHERE coll < 6;

Query plan:
Index scan(t t, i _t coll col2 col3, [(t.coll range (min inf 1t t.col3))] (covers))
coll col? col3
1 2 3
4 5 6
Caution

If the covering index is applied when you get the values from the VARCHAR type column, the empty strings that
follow will be truncated. If the covering index is applied to the execution of query optimization, the resulting query
value will be retrieved. This is because the value will be stored in the index with the empty string being truncated.

If you don't want this, use the NO_COVERING_IDX hint, which does not use the covering index function. If you use
the hint, you can get the result value from the data area rather than from the index area.

The following is a detailed example of the above situation. First, create a table with columns in VARCHAR types, and
then INSERT the value with the same start character string value but the number of empty characters. Next, create an
index in the column.

CREATE TABLE tab(c VARCHAR(32));
INSERT INTO tab VALUES ('abcd'), ('abcd '), ("abcd ") ;
CREATE INDEX ON tab(c);

If you must use the index (the covering index applied), the query result is as follows:

csgl>;plan simple
SELECT * FROM tab where c='abcd ' USING INDEX i tab c(+);

Query plan:
Index scan(tab tab, i tab ¢, (tab.c='abcd ') (covers))

(e}

'abcd!'
'abcd'
'abcd'

The following is the query result when you don't use the index.

SELECT * FROM tab WHERE c='abcd ' USING INDEX tab.NONE;

Query plan:
Sequential scan(tab tab)

©

'abcd!'
'abcd !
'abcd !
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As you can see in the above comparison result, the value in the VARCHAR type retrieved from the index will appear
with the following empty string truncated when the covering index has been applied.

Optimizing ORDER BY Statement

Description

The index including all columns in the ORDER BY clause is referred to as the ordered index. In general, for an ordered
index, the columns in the ORDER BY clause should be located at the front of the index.

SELECT * FROM tab WHERE coll > 0 ORDER BY coll, col2

*  The index consisting of tab(coll, col2) is an ordered index.

* The index consisting of tab(coll, col2, col3) is also an ordered index. This is because the col3, which is not referred
by the ORDER BY clause comes after coll and col2.

* The index consisting of tab(coll) is not an ordered index.

*  You can use the index consisting of tab(col3, coll, col2) or tab(coll, col3, col2) for optimization. This is because
col3 is not located at the back of the columns in the ORDER BY clause.

Although the columns composing an index do not exist in the ORDER BY clause, you can use an ordered index if the

column condition is a constant.

SELECT * FROM tab WHERE col2=val ORDER BY coll,col3;

If the index consisting of tab(coll, col2, col3) exists and the index consisting of tab(coll, col2) do not exist when
executing the above query, the query optimizer uses the index consisting of tab(coll, col2, col3) as an ordered index.
You can get the result in the requested order when you execute an index scan, so you don't need to sort rows.

If you can use the sorted index and the covering index, use the latter first. If you use the covering index, you don't need
to retrieve additional data, because the data result requested is included in the index page, and you won't need to sort the
result if you are satisfied with the index order.

If the query doesn't include any conditions and uses an ordered index, the ordered index will be used under the condition
that the first column meets the NOT NULL condition.

Example

CREATE TABLE tab (i INT, j INT, k INT);
CREATE INDEX on tab (j,k);
INSERT INTO tab VALUES (1,2,3),(6,4,2),(3,4,1),(5,2,1),(1,5,5),(2,6,6),(3,5,4);

The following example shows that indexes consisting of tab(j,k) become sorted indexes and no separate sorting process
is required because GROUP BY is executed by j and k columns.

SELECT i,j,k FROM tab WHERE j > 0 ORDER BY j, k;

-- the selection from the query plan dump shows that the ordering index i tab j k was
used and sorting was not necessary
--  (/* --> skip ORDER BY */)
Query plan:
iscan
class: tab node[0]
index: i tab j k term[0]
sort: 2 asc, 3 asc
cost: fixed 0(0.0/0.0) var 1(0.0/1.0) card O
Query stmt:

select tab.i, tab.j, tab.k from tab tab where ((tab.j> ?2:0 )) order by 2, 3
/* —-=> skip ORDER BY */

i j k

5 2 1

1 2 3

3 4 1

6 4 2

3 5 4

1 5 5

2 6 6
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The following example shows that j and k columns execute ORDER BY and the index including all columns are
selected so that indexes consisting of tab(j,k) are used as covering indexes; no separate process is required because the
value is selected from the indexes themselves.

SELECT /*+ RECOMPILE */ j,k FROM tab WHERE j > 0 ORDER BY j,k;

-- 1in this case the index i tab j k is a covering index and also respects the orderind
index property.
-- Therefore, it is used as a covering index and sorting is not performed.

Query plan:

iscan
class: tab node[0]
index: i tab j k term[0] (covers)
sort: 1 asc, 2 asc

cost: fixed 0(0.0/0.0) var 1(0.0/1.0) card 0

Query stmt: select tab.j, tab.k from tab tab where ((tab.j> 2:0 )) order by 1, 2

/* —--> skip ORDER BY */
j k
2 1
2 3
4 1
4 2
5 4
5 5
6 6

The following example shows that i column exists, ORDER BY is executed by j and k columns, and columns that
perform SELECT are i, j, and k. Therefore, indexes consisting of tab(i,j,k) are used as covering indexes; separate
sorting process is required for ORDER BY j, k even though the value is selected from the indexes themselves.

CREATE INDEX ON tab (i,7,k);
SELECT /*+ RECOMPILE */ i,j,k FROM tab WHERE i > 0 ORDER BY j,k;

-- since an index on (i,j,k) is now available, it will be used as covering index. However,
sorting the results according to
-- the ORDER BY clause is needed.
Query plan:
temp (order by)
subplan: iscan
class: tab node[0]
index: i tab i j k term[O0] (covers)
sort: 1 asc, 2 asc, 3 asc
cost: fixed 0(0.0/0.0) var 1(0.0/1.0) card 1
sort: 2 asc, 3 asc
cost: fixed 6(5.0/1.0) var 1(0.0/1.0) card 1

Query stmt: select tab.i, tab.j, tab.k from tab tab where ((tab.i> ?:0 )) order by 2, 3

i k

(s

NP Woy W Ul
o U U NN
o Ul DN P W

GROUP BY Clause Optimization

Description

GROUP BY caluse optimization works on the premise that if all columns in the GROUP BY clause are included in an
index, you can use the index upon executing a query, so you don't execute a separate sorting job. The columns in the
GROUP BY clause must exist in front side of the column forming the index.
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SELECT * FROM tab WHERE coll > 0 GROUP BY coll,col2

*  You can use the index consisting of tab(coll, col2) for optimization.

e The index consisting of tab(col1, col2, col3) can be used because col3 no referred by GROUP BY comes after coll
and col2.

*  You cannot use the index consisting of tab(coll) for optimization.
*  You also cannot use the index consisting of tab(col3, coll, col2) or tab(coll, col3, col2), because col3 is not located
at the back of the column in the GROUP BY clause.

You can use the index if the column condition is a constant although the column consisting of the idex doesn't exist in
the GROUP BY clause.

SELECT * FROM tab WHERE col2=val GROUP BY coll,col3

If there is any index that consists of tab(coll, col2, col3) in the above example, use the index for optimizing GROUP
BY.

Row sorting by GROUP BY is not required, because you can get the result as the requested order on the index scan.

If the index consisting of the GROUP BY column and the first column of the index is NOT NULL, even though there
is no WHERE clause, the GROUP BY optimization will be applied.

GROUP BY optimization is applied only when MIN() or MAX() are used in an aggregate function, and to use the two
aggregate functions together, an identical column must be used.

CREATE INDEX ON T(a, b, c);
SELECT a, MIN(b), c, MAX(b) FROM T WHERE a > 18 GROUP BY a, b;

Example

CREATE TABLE tab (i INT, j INT, k INT);
CREATE INDEX ON tab (j,k);
INSERT INTO tab VALUES (1,2,3),(6,4,2),(3,4,1),(5,2,1),(1,5,5),(2,6,6),(3,5,4);

The following example shows that indexes consisting of tab(j,k) are used and no separate sorting process is required
because GROUP BY is executed by j and k columns.

SELECT i,j,k FROM tab WHERE j > 0 GROUP BY j,k;

-- the selection from the query plan dump shows that the index i tab j k was used and
sorting was not necessary
--  (/* ---> skip GROUP BY */)

Query plan:
iscan
class: tab node[0]
index: i _tab j k term[O0]
sort: 2 asc, 3 asc
cost: fixed 0(0.0/0.0) var 1(0.0/1.0) card O

Query stmt:

select tab.i, tab.j, tab.k from tab tab where ((tab.j> ?:0 )) group by tab.j, tab.k
/* ---> skip GROUP BY */

i j k

5 2 1

1 2 3

3 4 1

6 4 2

3 5 4

1 5 5

2 6 6

The following example shows that an index consisting of tab(j,k) is used and no separate sorting process is required
while GROUP BY is executed by j and k columns, no condition exists for j, and j column has NOT NULL attribute.

ALTER TABLE tab CHANGE COLUMN j j INT NOT NULL;
SELECT * FROM tab GROUP BY j,k;

-- the selection from the query plan dump shows that the index i tab j k was used (since

j has the NOT NULL constraint )
-- and sorting was not necessary (/* ---> skip GROUP BY */)
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TRIGGER

CREATE TRIGGER

Guideline for TRIGGER Definition

Trigger definition provides various and powerful functionalities. Before creating a trigger, you must consider the
following:

Does the trigger condition expression cause unexpected results (side effect)?
You must use the SQL statements within an expectable range.
Does the trigger action change the table given as its event target?

While this type of design is not forbidden in the trigger definition, it must be carefully applied, because a trigger can
be created that falls into an infinite loop. When the trigger action modifies the event target table, the same trigger
can be called again. If a trigger occurs in a statement that contains a WHERE clause, there is no side effect in the
table affected by the WHERE clause.

Does the trigger cause unnecessary overhead?
If the desired action can be expressed more effectively in the source, implement it directly in the source.
Is the trigger executed recursively?

If the trigger action calls a trigger and this trigger calls the previous trigger again, a recursive loop is created in the
database. If a recursive loop is created, the trigger may not be executed correctly, or the current session must be
forced to terminate to break the ongoing infinite loop.

Is the trigger definition unique?

A trigger defined in the same table or the one started in the same action becomes the cause of an unrecoverable
error. A trigger in the same table must have a different trigger event. In addition, trigger priority must be explicitly
and unambiguously defined.

TRIGGER Definition

Description

A trigger is created by defining a trigger target, condition and action to be performed in the CREATE TRIGGER
statement. A trigger is a database object that performs a defined action when a specific event occurs in the target table.

Syntax

CREATE TRIGGER trigger name

[
[

STATUS { ACTIVE | INACTIVE } ]
PRIORITYkey ]

event time event typel[ event target ]

[

IFcondition ]

EXECUTE [ AFTER | DEFERRED ] action [ ; ]

event time:

* BEFORE
* AFTER
* DEFERRED

event type:

* INSERT

¢ STATEMENT INSERT
 UPDATE

« STATEMENT UPDATE
* DELETE

« STATEMENT DELETE
* ROLLBACK

» COMMIT

event target:

329



CUBRID 2008 R4.1 Manual

* ONtable name
* ONtable name [ (column name) ]

condition:
* expression

action:
* REJECT
e INVALIDATE TRANSACTION
* PRINT message string
e INSERT statement
» UPDATE statement
* DELETE statement

e trigger name : Specifies the name of the trigger to be defined.

e [ STATUS { ACTIVE | INACTIVE } ] : Defines the state of the trigger (if not defined, the default value is
ACTIVE).

» If ACTIVE state is specified, the trigger is executed every time the corresponding event occurs.

+ IfINACTIVE state is specified, the trigger is not executed even when the corresponding event occurs. The state of
the trigger can be modified. For details, see Altering TRIGGER Definition section.

* [ PRIORITY key ] : Specifies a trigger priority if multiple triggers are called for an event. key must be a floating
point value that is not negative. If the priority is not defined, the lowest priority 0 is assigned. Triggers having the
same priority are executed in a random order. The priority of triggers can be modified. For details, see Altering
TRIGGER Definition section.

» event_time : Specifies the point of time when the conditions and actions are executed. BEFORE, AFTER or
DEFERRED can be specified. For details, see the Event Time section.

e event type: Trigger types are divided into a user trigger and a table trigger. For details, see the TRIGGER Event
Type section.

e event target : An event target is used to specify the target for the trigger to be called. For details, see the TRIGGER
Event Target section.
*  condition : Specifies the trigger condition. For details, see the TRIGGER Condition section.

e action : Specifies the trigger action. For details, see the TRIGGER Action section.

Example

The following example shows how to create a trigger that rejects the update if the number of medals won is smaller than
0 when an instance of the participant table is updated.

As shown below, the update is rejected if you try to change the number of gold medals that Korea won in the 2004
Olympic Games to a negative number.

CREATE TRIGGER medal trigger

BEFORE UPDATE ON participant

IF new.gold < 0 OR new.silver < 0 OR new.bronze < 0
EXECUTE REJECT;

UPDATE participant SET gold = -5 WHERE nation code = 'KOR'
AND host year = 2004;

ERROR: The operation has been rejected by trigger "medal trigger".

Event Time
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Description

Specifies the point of time when trigger conditions and actions are executed. The types of event time are BEFORE,
AFTER and DEFERRED.

*  BEFORE : Checks the condition before the event is processed.
¢ AFTER : Checks the condition after the event is processed.

*  DEFERRED : Checks the condition at the end of the transaction for the event. If you specify DEFERRED, you
cannot use COMMIT or ROLLBACK as the event type.
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Trigger Type

User Trigger

* A trigger relevant to a specific user of the database is called a user trigger.

e A user trigger has no event target and is executed only by the owner of the trigger (the user who created the
trigger).Event types that define a user trigger are COMMIT and ROLLBACK .Table Trigger

e A trigger that has a table as the event target is called a table trigger (class trigger).
* A table trigger can be seen by all users who have the SELECT authorization on a target table.
* Event types that define a table trigger are instance and statement events.

TRIGGER Event Type

Description

« Instance events : An event type whose unit of operation is an instance. The types of instance events are as follows:

¢ INSERT
e UPDATE
* DELETE

» Statement events : If you define a statement event as an event type, the trigger is called only once when the trigger
starts even when there are multiple objects (instances) affected by the given statement (event). The types of
statement events are as follows:

e  STATEMENT INSERT

e STATEMENT UPDATE

* STATEMENT DELETE

e Other events : COMMIT and ROLLBACK cannot be applied to individual instances.
* COMMIT

* ROLLBACK

Example 1

The following example shows how to use an instance event. The example trigger is called by each instance affected by
the database update. For example, if the score values of five instances in the history table are modified, the trigger is
called five times. If you want the trigger to be called only once, before the first instance of the score column is updated,
use the STATEMENT UPDATE type as in example 2.

CREATE TRIGGER example

BEFORE UPDATE ON history(score)

Example 2

The following example shows how to use a statement event. If you define a statement event, the trigger is called only
once before the first instance gets updated even when there are multiple instances affected by the update.

CREATE TRIGGER example

BEFORE STATEMENT UPDATE ON history(score)

Caution

* You must specify the event target when you define an instance or statement event as the event type.
*  COMMIT and ROLLBACK cannot have an event target.
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TRIGGER Event Target

Description

An event target specifies the target for the trigger to be called. The target of a trigger event can be specified as a table or
column name. If a column name is specified, the trigger is called only when the specified column is affected by the
event. If a column is not specified, the trigger is called when any column of the table is affected. Only UPDATE and
STATEMENT UPDATE events can specify a column as the event target.

Example

The following example shows how to specify the score column of the history table as the event target of the example
trigger.

CREATE TRIGGER example

BEFORE UPDATE ON history(score)

Combination of Event Type and Target

Description

A database event calling triggers is identified by the trigger event type and event target in a trigger definition. The
following table shows the trigger event type and target combinations, along with the meaning of the CUBRID database
event that the trigger event represents.

Event Type Event Target Corresponding Database Activity

UPDATE Table Trigger is called when the UPDATE statement for a table is executed.

INSERT Table Trigger is called when the INSERT statement for a table is executed.

DELETE Table Trigger is called when the DELETE statement for a table is executed.

COMMIT None Trigger is called when database transaction is committed.

ROLLBACK None Trigger is called when database transaction is rolled back.
TRIGGER Condition

Description
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You can specify whether a trigger action is to be performed by defining a condition when defining the trigger.

« Ifa trigger condition is specified, it can be written as an independent compound expression that evaluates to true or
false. In this case, the expression can contain arithmetic and logical operators allowed in the WHERE clause of the
SELECT statement. The trigger action is performed if the condition is true; if it is false, action is ignored.

« Ifa trigger condition is omitted, the trigger becomes an unconditional trigger, which refers to that the trigger action
is performed whenever it is called.

Example 1

The following example shows how to use a correlation name in an expression within a condition. If the event type is
INSERT, UPDATE or DELETE, the expression in the condition can reference the correlation names obj, new or old
to access a specific column. This example prefixes obj to the column name in the trigger condition to show that the
example trigger tests the condition based on the current value of the record column.

CREATE TRIGGER example

IF obj.record * 1.20 < 500
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Example 2

The following example shows how to use the SELECT statement in an expression within a condition. The trigger in
this example uses the SELECT statement that contains an aggregate function COUNT( * ) to compare the value with a
constant. The SELECT statement must be enclosed in parentheses and must be placed at the end of the expression.

CREATE TRIGGER example

IF 1000 > (SELECT COUNT( * ) FROM participant)

Caution

The expression given in the trigger condition may cause side effects on the database if a method is called while the
condition is performed. A trigger condition must be constructed to avoid unexpected side effects in the database.

Correlation Name

You can access the column values defined in the target table by using a correlation name in the trigger definition. A
correlation name is the instance that is actually affected by the database operation calling the trigger. A correlation name
can also be specified in a trigger condition or action.

The types of correlation names are new, old and obj. These correlation names can be used only in instance triggers that
have an INSERT, UPDATE or DELETE event.

As shown in the table below, the use of correlation names is further restricted by the event time defined for the trigger

condition.
BEFORE AFTER or DERERRED
INSERT new obj
UPDATE obj obj
new old (AFTER)
DELETE obj N/A

Correlation Name Representative Attribute Value

obj Refers to the current attribute value of an instance. This can be used to access
attribute values before an instance is updated or deleted. It is also used to access
attribute values after an instance has been updated or inserted.

new Refers to the attribute value proposed by an insert or update operation. The new
value can be accessed only before the instance is actually inserted or updated.

old Refers to the attribute value that existed prior to the completion of an update
operation. This value is maintained only while the trigger is being performed. Once
the trigger is completed, the old values get lost.

TRIGGER Action

Description

A trigger action describes what to be performed if the trigger condition is true or omitted. If a specific point of time
(AFTER or DEFERRED) is not given in the action clause, the action is executed at once as the trigger event.

The following is a list of actions that can be used for trigger definitions.

*  REJECT : REJECT discards the operation that initiated the trigger and keeps the former state of the database, if
the condition is not true. Once the operation is performed, REJECT is allowed only when the action time is
BEFORE because the operation cannot be rejected. Therefore, you must not use REJECT if the action time is
AFTER or DERERRED.
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* INVALIDATE TRANSACTION : INVALIDATE TRANSACTION allows the event operation that called the
trigger, but does not allow the transaction that contains the commit to be executed. You must cancel the transaction
by using the ROLLBACK statement if it is not valid. Such action is used to protect the database from having
invalid data after a data-changing event happens.

*  PRINT : PRINT outputs trigger actions on the terminal screen in text messages, and can be used during
developments or tests. The results of event operations are not rejected or discarded.

* INSERT : INSERT inserts one or more new instances to the table.
*  UPDATE : UPDATE updates one or more column values in the table.
* DELETE : DELETE deletes one or more instances from the table.

Example

The following example shows how to define an action when a trigger is created. The medal trig trigger defines
REJECT in its action. REJECT can be specified only when the action time is BEFORE.

CREATE TRIGGER medal trig

BEFORE UPDATE ON participant

IF new.gold < 0 OR new.silver < 0 OR new.bronze < 0
EXECUTE REJECT;

Caution
*  Trigger may fall into an infinite loop when you use INSERT in an action of a trigger where an INSERT event is
defined.

» Ifatrigger where an UPDATE event is defined runs on a partitioned table, you must be careful because the defined
partition can be broken or unintended malfunction may occur. To prevent such situation, CUBRID outputs an error
so that the UPDATE causing changes to the running partition is not executed. Trigger may fall into an infinite loop
when you use UPDATE in an action of a trigger where an UPDATE event is defined.

ALTER TRIGGER

Description

In the trigger definition, STATUS and PRIORITY options can be changed by using the ALTER statement. If you need
to alter other parts of the trigger (event targets or conditional expressions), you must delete and then re-create the trigger.

Syntax

ALTER TRIGGER trigger name trigger option [ ; ]

trigger option :

e STATUS { ACTIVE | INACTIVE }

e PRIORITY key

e trigger _name : Specifies the name of the trigger to be changed.

* trigger option :

*  STATUS { ACTIVE | INACTIVE } : Changes the status of the trigger.
*  PRIORITY key : Changes the priority.

Example

The following example shows how to create the medal_trig trigger and then change its state to INACTIVE and its
priority to 0.7.

CREATE TRIGGER medal trig

STATUS ACTIVE

BEFORE PDATE ON participant

IF new.gold < 0 OR new.silver < 0 OR new.bronze < 0
EXECUTE REJECT;

ALTER TRIGGER medal trig STATUS INACTIVE;

ALTER TRIGGER medal trig PRIORITY 0.7;

Caution

*  Only one option can be specified in a single ALTER TRIGGER statement.
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* To change a table trigger, you must be the trigger owner or granted the ALTER authorization on the table where
the trigger belongs.

e A user trigger can only be changed by its owner. For details on these options, see the CREATE TRIGGER (Syntax)
section. The key specified together with the PRIORITY option must be a non-negative floating point value.

DROP TRIGGER

Description

You can drop a trigger by using the DROP TRIGGER statement.

Syntax

DROP TRIGGER trigger name [ ; ]

e trigger _name : Specifies the name of the trigger to be dropped.

Example
The following example shows how to drop the medal trig trigger.

DROP TRIGGER medal trig;

Caution

e A user trigger (i.e. the trigger event is COMMIT or ROLLBACK) can be seen and dropped only by the owner.

*  Only one trigger can be dropped by a single DROP TRIGGER statement. A table trigger can be dropped by a user
who has an ALTER authorization on the table.

RENAME TRIGGER

Description

You can change a trigger name by using the TRIGGER reserved word in the RENAME statement.

Syntax
RENAME TRIGGER old trigger name AS new trigger name [ ; ]

e old trigger name : Specifies the current name of the trigger.

e new_trigger _name : Specifies the name of the trigger to be modified.

Example

RENAME TRIGGER medal trigger AS medal trig;

Caution

A trigger name must be unique among all trigger names. The name of a trigger can be the same as the table name in
the database.

* To rename a table trigger, you must be the trigger owner or granted the ALTER authorization on the table where
the trigger belongs. A user trigger can only be renamed by its user.

Deferred Condition and Action

Definition

A deferred trigger action and condition can be executed later or canceled. These triggers include a DEFERRED time
option in the event time or action clause. If the DEFERRED option is specified in the event time and the time is
omitted before the action, the action is deferred automatically.
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Executing Deferred Condition and Action

Description

Executes the deferred condition or action of a trigger immediately.

Syntax

EXECUTE DEFERRED TRIGGER trigger identifier [ ; ]

trigger identifier :

* trigger name

+ ALL TRIGGERS

e trigger_identifier

» trigger _name : Executes the deferred action of the trigger when a trigger name is specified.
*« ALL TRIGGERS : Executes all currently deferred actions.

Dropping Deferred Condition and Action

Description

Drops the deferred condition and action of a trigger.

Syntax

DROP DEFERRED TRIGGER trigger identifier [ ; |

trigger option :

* trigger name

+ ALL TRIGGERS

*  trigger option :

e trigger name : Cancels the deferred action of the trigger when a trigger name is specified.
* ALL TRIGGERS : Cancels currently deferred actions.

Granting TRIGGER Authorization

Description

Trigger authorization is not granted explicitly. Authorization on the table trigger is automatically granted to the user if
the authorization is granted on the event target table described in the trigger definition. In other words, triggers that have
table targets (INSERT, UPDATE, etc.) are seen by all users. User triggers (COMMIT and ROLLBACK) are seen
only by the user who defined the triggers. All authorizations are automatically granted to the trigger owner.

Caution

* To define a table trigger, you must have an ALTER authorization on the table.
» To define a user trigger, the database must be accessed by a valid user.

Trigger on REPLACE and INSERT ... ON DUPLICATE KEY UPDATE

Deferred Actions
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Description

When the REPLACE statement and INSERT ... ON DUPLICATE KEY UPDATE statements are executed, the
trigger is executed in CUBRID, while DELETE, UPDATE, INSERT jobs occur internally. The following table shows
the order in which the trigger is executed in CUBRID depending on the event that occurred when the REPLACE or
INSERT ... ON DUPLICATE KEY UPDATE statement is executed. Both the REPLACE statement and INSERT
... ON DUPLICATE KEY UPDATE statement do not execute triggers in the inherited class (table).
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Execution Sequence of Triggers in the REPLACE and the INSERT ... ON DUPLICATE KEY UPDATE

statements
Event Execution Sequence of Triggers
REPLACE BEFORE DELETE >
When a record is deleted and new one is inserted AFTER DELETE >
BEFORE INSERT >
AFTER INSERT
INSERT ... ON DUPLICATE KEY UPDATE BEFORE UPDATE >
When a record is updated AFTER UPDATE
REPLACE, INSERT ... ON DUPLCATE KEY UPDATE BEFORE INSERT >
Only when a record is inserted AFTER INSERT
Example

The folllowing is an example in which the trigger inserts records to the trigger table if INSERT ... ON DUPLICATE
KEY UPDATE and RELPACE are executed in the with_trigger table.

CREATE TABLE with trigger (id INT UNIQUE) ;
INSERT INTO with trigger VALUES (11);

CREATE TABLE trigger actions (val INT);

CREATE TRIGGER trig 1 BEFORE INSERT ON with trigger EXECUTE INSERT INTO trigger actions
VALUES (1) ;
CREATE TRIGGER trig 2 BEFORE UPDATE ON with trigger EXECUTE INSERT INTO trigger actions
VALUES (2);
CREATE TRIGGER trig 3 BEFORE DELETE ON with trigger EXECUTE INSERT INTO trigger actions
VALUES (3);

INSERT INTO with trigger VALUES (11) ON DUPLICATE KEY UPDATE id=22;

SELECT * FROM trigger actions;
va

REPLACE INTO with trigger VALUES (22);

SELECT * FROM trigger actions;
va

TRIGGER Debugging

Definition and Example

Description

Once a trigger is defined, it is recommended to check whether it is running as intended. Sometimes the trigger takes
more time than expected in processing. This means that it is adding too much overhead to the system or has fallen into a
recursive loop. This section explains several ways to debug the trigger.

Example

The following example shows a trigger that was defined to fall into a recursive loop when it is called. A loop trigger is
somewhat artificial in its purpose; it can be used as an example of debugging trigger.

CREATE TRIGGER loop tgr
BEFORE UPDATE ON participant (gold)
IF new.gold > 0
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EXECUTE UPDATE participant
SET gold = new.gold - 1
WHERE nation code = obj.nation code AND host year = obj.host year;

Viewing TRIGGER Execution Log

Description

You can view the execution log of the trigger from a terminal by using the SET TRIGGER TRACE statement.

Syntax

SET TRIGGER TRACE switch [ ; ]

switch:

¢ ON

e OFF

e switch :

¢ ON : Executes TRACE until the switch is set to OFF or the current database session terminates.

*  OFF : Stops the TRACE.

Example

The following example shows how to execute the TRACE and the loop trigger to view the trigger execution logs. To
identify the trace for each condition and action executed when the trigger is called, a message is displayed on the
terminal. The following message appears 15 times because the loop trigger is executed until the gold value becomes 0.

SET TRIGGER TRACE ON;

UPDATE participant SET gold =15 WHERE nation code = 'KOR' AND host year = 1988;
TRACE: Evaluating condition for trigger "loop".
TRACE: Executing action for trigger "loop".

Limiting Nested TRIGGER
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Description

With the MAXIMUM DEPTH keyword of the SET TRIGGER statement, you can limit the number of triggers to be
initiated at each step. By doing so, you can prevent a recursively called trigger from falling into an infinite loop.

Syntax

SET TRIGGER [ MAXIMUM ] DEPTH count [ ; ]
count:

* unsigned integer literal

* unsigned_integer literal : A positive integer value that specifies the number of times that a trigger can recursively
start another trigger or itself. If the number of triggers reaches the maximum depth, the database request
stops(aborts) and the transaction is marked as invalid. The specified DEPTH applies to all other triggers except the
current session. The maximum value is 32.

Example

The following example shows how to configure the maximum number of times of recursive trigger calling to 10. This
applies to all triggers that start subsequently. In this example, the gold column value is updated to 15, so the trigger is
called 16 times in total. This exceeds the currently set maximum depth and the following error message occurs.

SET TRIGGER MAXIMUM DEPTH 10;
UPDATE participant SET gold = 15 WHERE nation code = 'KOR' AND host year = 1988;

ERROR: Maximum trigger depth 10 exceeded at trigger "loop tgr".
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TRIGGER Example

Description

This section covers trigger definitions in the demo database. The triggers created in the demodb database are not
complex, but use most of the features available in CUBRID. If you want to maintain the original state of the demodb
database when testing such triggers, you must perform a rollback after changes are made to the data.

Triggers created by the user in the own database can be as powerful as applications created by the user.

Example 1

The following trigger created in the participant table rejects an update to the medal column (gold, silver, bronze) if a
given value is smaller than 0. The evaluation time must be BEFORE because a correlation name new is used in the
trigger condition. Although not described, the action time of this trigger is also BEFORE.

CREATE TRIGGER medal trigger

BEFORE UPDATE ON participant

IF new.gold < 0 OR new.silver < 0 OR new.bronze < 0

EXECUTE REJECT;

The medal_trigger trigger starts when the number of gold medals of the country whose nation code is 'BLA' is updated.
Since a negative value is not permitted for the number of gold medals as shown above, this update is not allowed.
UPDATE participant

SET gold = -10
WHERE nation code = 'BLA';

Example 2

The following trigger has the same condition as the one above except that STATUS INACTIVE is added. If the
STATUS statement is omitted, the default value is ACTIVE. You can change the status to INACTIVE by using the
ALTER TRIGGER statement.

You can specify whether or not to execute the trigger depending on the STATUS value.

CREATE TRIGGER medal trig

STATUS ACTIVE

BEFORE UPDATE ON participant

IF new.gold < 0 OR new.silver < 0 OR new.bronze < 0
EXECUTE REJECT;

ALTER TRIGGER medal trig
STATUS INACTIVE;

Example 3

The following trigger shows how integrity constraint is enforced when a transaction is committed. This example is
different from the previous ones, in that one trigger can have specific conditions for multiple tables.

CREATE TRIGGER check null first

BEFORE COMMIT

IF 0 < (SELECT count (*) FROM athlete WHERE gender IS NULL)

OR 0 < (SELECT count (*) FROM game WHERE nation code IS NULL)
EXECUTE REJECT;

Example 4

The following trigger delays the update integrity constraint check for the record table until the transaction is committed.
Since the DEFERRED keyword is given as the event time, the trigger is not executed at the time.

CREATE TRIGGER deferred check on record

DEFERRED UPDATE ON record

IF obj.score = '100"'
EXECUTE INVALIDATE TRANSACTION;
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Once completed, the update in the record table can be confirmed at the last point (commit or rollback) of the current
transaction. The correlation name old cannot be used in the conditional clause of the trigger where DEFERRED
UPDATE is used. Therefore, you cannot create a trigger as the following.
CREATE CLASS foo (n int);
CREATE TRIGGER foo trigger

DEFERRED UPDATE ON foo

IF old.n = 100
EXECUTE PRINT 'foo trigger';

If you try to create a trigger as shown above, an error message is displayed and the trigger fails.
ERROR: Error compiling condition for 'foo trigger' : old.n is not defined

The correlation name old can be used only with AFTER.
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Java Stored Function/Procedure

Overview

Stored functions and procedures are used to implement complicated program logic that is not possible with SQL. They
allow users to manipulate data more easily. Stored functions/procedures are blocks of code that have a flow of
commands for data manipulation and are easy to manipulate and administer.

CUBRID supports to develop stored functions and procedures in Java. Java stored functions/procedures are executed on
the JVM (Java Virtual Machine) hosted by CUBRID.

You can call Java stored functions/procedures from SQL statements or from Java applications using JDBC.
The advantages of using Java stored functions/procedures are as follows:
*  Productivity and usability : Java stored functions/procedures, once created, can be reused anytime. They can be

called from SQL statements or from Java applications using JDBC.

* Excellent interoperability and portability : Java stored functions/procedures use the Java Virtual Machine.
Therefore, they can be used on any system where the Java Virtual Machine is available.

Environment Configuration for Java Stored Function/Procedure

To use Java-stored functions/procedures in CUBRID, you must have JRE (Java Runtime Environment) 1.6 or better
installed in the environment where the CUBRID server is installed. You can download JRE from the Developer
Resources for Java Technology (http://java.sun.com).

If the java_stored_procedure parameter in the CUBRID configuration file (cubrid.conf) is set to yes, CUBRID 64-bit
needs a 64-bit Java Runtime Environment, and CUBRID 32-bit needs a 32-bit Java Runtime Environment. For example,
when you run CUBRID 64-bit in the system in which a 32-bit JAVA Runtime Environment is installed, the following
error may occur.

o

% cubrid server start demodb

This may take a long time depending on the amount of recovery works to do.

WARNING: Java VM library is not found :

/usr/java/jdkl.6.0 15/jre/lib/amd64/server/libjvm.so: cannot open shared object file: No
such file or directory.

Consequently, calling java stored procedure is not allowed

Execute the following command to check the JRE version if you have it already installed in the system.

% java -version Java(TM) SE Runtime Environment (build 1.6.0 05-bl13)
Java HotSpot (TM) 64-Bit Server VM (build 10.0-b19, mixed mode)

Windows Environment
For Windows, CUBRID loads the jvm.dll file to run the Java Virtual Machine. CUBRID first locates the jvm.dll file

from the PATH environment variable and then loads it. If it cannot find the file, it uses the Java runtime information
registered in the system registry.

You can configure the JAVA_HOME environment variable and add the directory in which the Java executable file is
located to Path, by executing the command as follows: For information on configuring environment variables using
GUI, see Setting up the JDBC Environment.

* Anexample of installing 64 Bit JDK 1.6 and configuring the environment variables

% set JAVA HOME=C:\jdkl.6.0
% set PATH=%PATHS$; $JAVA HOMES$\jre\bin\server

¢  An example of installing 32 Bit JDK 1.6 and configuring the environment variables

% set JAVA HOME=C:\jdkl.6.0
% set PATH=%PATH%;%JAVA HOME$%\jre\bin\client
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To use other vendor's implementation instead of Sun's Java Virtual Machine, add the path of the jvm.dll file to the
PATH variable during the installation.

Linux/UNIX Environment

For Linux/UNIX environment, CUBRID loads the libjvm.so file to run the Java Virtual Machine. CUBRID first locates
the libjvm.so file from the LD_LIBRARY_PATH environment variable and then loads it. If it cannot find the file, it
uses the JAVA_HOME environment variable. For Linux, glibc version 2.3.4 or higher is supported. The following
example shows how to configure the Linux environment variable (e.g., .profile, .cshre, .bashre, .bash_profile, etc.).

* An example of installing 64 Bit JDK 1.6 and configuring the environment variables in a bash shell

o

JAVA HOME=/usr/java/jdkl.6.0_10

o

D LIBRARY PATH=$JAVA HOME/jre/lib/amd64:$JAVA HOME/jre/lib/amd64/server:SLD LIBRARY PA
H

oo H

export JAVA HOME
export LD _LIBRARY PATH

o

e Anexample of installing 32 Bit JDK 1.6 and configuring the environment variables in a bash shell

o°

JAVA HOME=/usr/java/jdkl.6.0 10

o

D LIBRARY PATH=$JAVA HOME/jre/lib/i386/:$JAVA HOME/jre/lib/i386/client:SLD LIBRARY PAT

export JAVA HOME
export LD LIBRARY PATH

o° o0 m

¢ An example of installing 64 Bit JDK 1.6 and configuring the environment variables in a csh

o°

setenv JAVA HOME /usr/java/jdkl.6.0 10

% setenv LD LIBRARY PATH
$JAVA7HOME/jre/lib/amd64:$JAVA7HOME/jre/lib/amd64/server:$LD7LIBRARY7PATH
% set path=($path $JAVA HOME/bin .)

* Anexample of installing 32 Bit JDK 1.6 and configuring the environment variables in a csh shell

o°

setenv JAVA HOME /usr/java/jdkl.6.0 10

% setenv LD LIBRARY PATH

SJAVA HOME/jre/lib/i386:SJAVA HOME/jre/lib/i386/client:$SLD LIBRARY PATH

% set path=($Spath SJAVA HOME/bin .)

To use other vendor's implementation instead of Sun's Java Virtual Machine, add the path of the JVM (libjvm.so) to the

library path during the installation.

The path of the libjvm.so file can be different depending on the platform. For example, the path is the
$JAVA_HOME/jre/lib/sparc directory in a SUN Sparc machine.

How to Write Java Stored Function/Procedure
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Steps to write a Java stored function/procedure are as follows:

¢ Check the cubrid.conf file

e Write and compile the Java source code

¢ Load the complied Java class into CUBRID
e Publish the loaded Java class

¢ (Call the Java stored function/procedure

Check the cubrid.conf file

By default, the java_stored_procedure is set to no in the cubrid.conf file. To use a Java stored function/procedure,
this value must be changed to yes. For details on this value, see Other Parameters in Database Server Configuration.

Write and compile the Java source code
Compile the SpCubrid.java file as follows:

public class SpCubrid{
public static String HelloCubrid() {
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return "Hello, Cubrid !'!'";

}

public static int SpInt(int i) {
return i + 1;

}

public static void outTest (String[] o) {
0[0] = "Hello, CUBRID";

}

}

%$javac SpCubrid.java

Here, the Java class method must be public static.

Load the compiled Java class into CUBRID
Load the compiled Java class into CUBRID.

% loadjava demodb

Publish the loaded Java class

Create a CUBRID stored function and publish the Java class as shown below.
csgl> create function hello() return string

as language java

name 'SpCubrid.HelloCubrid() return java.lang.String';
Call the Java stored function/procedure

Call the published Java stored function as follows:

csgl> call hello() into :Hello;
Result

'Hello, Cubrid !!'

Using Server-side Internal JDBC Driver

To access the database from a Java stored function/procedure, you must use the server-side JDBC driver. As Java stored
functions/procedures are executed within the database, there is no need to make the connection to the server-side JDBC
driver again. To acquire a connection to the database using the server-side JDBC driver, you can either use
"jdbc:default:connection:" as the URL for JDBC connection, or call the getDefaultConnection() method of the
cubrid.jdbe.driver. CUBRIDDriver class.

Class.forName ("cubrid. jdbc.driver.CUBRIDDriver") ;
Connection conn = DriverManager.getConnection ("jdbc:default:connection:") ;

or
cubrid. jdbc.driver.CUBRIDDriver.getDefaultConnection () ;

If you connect to the database using the JDBC driver as shown above, the transaction in the Java stored
function/procedure is ignored. That is, database operations executed in the Java stored function/procedure belong to the
transaction that called the Java stored function/procedure. In the following example, conn.commit() method of the
Athlete class is ignored.

import java.sqgl.*;
public class Athlete{
public static void Athlete(String name, String gender, String nation code, String
event) throws SQLException({
String sgl="INSERT INTO ATHLETE (NAME, GENDER, NATION CODE, EVENT)" + "VALUES
(2, 2, 2, 2)";
try{
Class.forName ("cubrid.jdbc.driver.CUBRIDDriver") ;
Connection conn = DriverManager.getConnection ("jdbc:default:connection:");
PreparedStatement pstmt = conn.prepareStatement (sql) ;

pstmt.setString(l, name);
pstmt.setString (2, gender);

343



CUBRID 2008 R4.1 Manual

pstmt.setString (3, nation code);
pstmt.setString (4, event);;
pstmt.executeUpdate () ;

pstmt.close () ;
conn.commit () ;
conn.close();
} catch (Exception e) {
System.err.println (e.getMessage ()) ;

}

Connecting to Other Database
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You can connect to another outside database instead of the currently connected one even when the server-side JDBC
driver is being used. Acquiring a connection to an outside database is not different from a generic JDBC connection. For
details, see JDBC API.

If you connect to other databases, the connection to the CUBRID database does not terminate automatically even when
the execution of the Java method ends. Therefore, the connection must be explicitly closed so that the result of
transaction operations such as COMMIT or ROLLBACK will be reflected in the database. That is, a separate
transaction will be performed because the database that called the Java stored function/procedure is different from the
one where the actual connection is made.
import java.sqgl.*;
public class SelectData {

public static void SearchSubway (String[] args) throws Exception {
Connection conn = null;

Statement stmt = null;
ResultSet rs = null;

try {
Class.forName ("cubrid.jdbc.driver.CUBRIDDriver") ;
conn =
DriverManager.getConnection ("jdbc:CUBRID:localhost:33000:demodb:::","","");

String sgl = "select line id, line from line";

stmt = conn.createStatement () ;

rs = stmt.executeQuery(sql) ;

while(rs.next()) {
int host year = rs.getString("host year");
String host nation = rs.getString("host nation");
System.out.println("Host Year ==> " + host year);
System.out.println(" Host Nation==> " + host nation);
System.out.println ("\n=========\n") ;

}

rs.close();

stmt.close () ;
conn.close();
} catch ( SQLException e ) {
System.err.println(e.getMessage());
} catch ( Exception e ) {
System.err.println (e.getMessage ()) ;
} finally {
if ( conn != null ) conn.close():;

}
}

When the Java stored function/procedure being executed should run only on JVM located in the database server, you
can check where it is running by calling System.getProperty ("cubrid.server.version") from the Java program source.
The result value is the database version if it is called from the database; otherwise, it is NULL.
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loadjava Utility

Description

To load a compiled Java or JAR (Java Archive) file into CUBRID, use the loadjava utility. If you load a Java *.class or
* jar file using the loadjava utility, the file is moved to the specified database path.

Syntax

loadjava <option> database-name java-class-file

* database-name : The name of the database where the Java file is to be loaded.
e java-class-file : The name of the Java class or jar file to be loaded.

e <option>:

* -y :Automatically overwrites a class file with the same name, if any. The default value is no. If you load the file
without specifying the -y option, you will be prompted to ask if you want to overwrite the class file with the same
name (if any).

Loaded Java Class Publish

Overview

In CUBRID, it is required to publish Java classes to call Java methods from SQL statements or Java applications. You
must publish Java classes by using call specifications because it is not known how a function in a class will be called by
SQL statements or Java applications when Java classes are loaded.

Call Specifications

To use a Java stored function/procedure in CUBRID, you must write call specifications. With call specifications, Java
function names, parameter types, return values and their types can be accessed by SQL statements or Java applications.
To write call specifications, use CREATE FUNCTION or CREATE PROCEDURE statement. Java stored
function/procedure names are not case sensitive. The maximum number of characters a Java stored function/procedure
can have is 256. The maximum number of parameters a Java stored function/procedure can have is 64.

Syntax

CREATE {PROCEDURE procedure name| (param[, param]...] | FUNCTION function namel (paraml[,
param] ...] RETURN sql type }

{IS | AS} LANGUAGE JAVA

NAME 'method fullname (java type fullnamel[,java type fullname]... [return

java type fullname]';

parameter name [IN|OUT|IN OUT|INOUT] sqgl type

(default IN)
If the parameter of a Java stored function/procedure is set to OUT, it will be passed as a one-dimensional array whose
length is 1. Therefore, a Java method must store its value to pass in the first space of the array.

Example

CREATE FUNCTION Hello () RETURN VARCHAR

AS LANGUAGE JAVA

NAME 'SpCubrid.HelloCubrid() return java.lang.String';
CREATE FUNCTION Sp int (i int) RETURN int

AS LANGUAGE JAVA

NAME 'SpCubrid.SpInt (int) return int';

CREATE PROCEDURE Phone Info (name varchar, phoneno varchar)
AS LANGUAGE JAVA
NAME 'PhoneNumber.Phone(java.lang.String, java.lang.String)';

When a Java stored function/procedure is published, it is not checked whether the return definition of the Java stored
function/procedure coincides with the one in the declaration of the Java file. Therefore, the Java stored
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function/procedure follows the sq/_type return definition provided at the time of registration. The return definition in the
declaration is significant only as user-defined information.

Data Type Mapping

In call specifications, the data types SQL must correspond to the data types of Java parameter and return value. The
following table shows SQL/Java data types allowed in CUBRID.

Data Type Mapping

SQL Type Java Type

CHAR, VARCHAR java.lang.String, java.sql.Date, java.sql.Time, java.sql. Timestamp,
java.lang.Byte, java.lang.Short, java.lang.Integer, java.lang.Long,
java.lang.Float, java.lang.Double, java.math.BigDecimal, byte, short, int, long,
float, double

NUMERIC, SHORT, java.lang.Byte, java.lang.Short, java.lang.Integer, java.lang.Long,

INT, FLOAT, java.lang.Float, java.lang.Double, java.math.BigDecimal, java.lang.String,
DOUBEL, byte, short, int, long, float, double

CURRENCY

DATE, TIME, java.sql.Date, java.sql.Time, java.sql. Timestamp, java.lang.String
TIMESTAMP

SET, MULTISET, java.lang.Object[], java primitive type array, java.lang.Integer[] ...
SEQUENCE

OBJECT cubrid.sql. CUBRIDOID

CURSOR cubrid.jdbc.driver. CUBRIDResultSet

Checking the Published Java Stored Function/Procedure Information

You can check the information on the published Java stored function/procedure The db_stored_procedure system
virtual table provides virtual table and the db_stored_procedure_args system virtual table. The db_stored_procedure
system virtual table provides the information on stored names and types, return types, number of parameters, Java class
specifications, and the owner. The db_stored_procedure_args system virtual table provides the information on
parameters used in the stored function/procedure.

SELECT * from db stored procedure;

sSp_name sp type return type arg count

sSp name sp type return type arg count lang

target owner

'hello' "FUNCTION' 'STRING' 0 '"JAVA''SpCu

brid.HelloCubrid() return java.lang.String' 'DBA'

'sp_int' '"FUNCTION' 'INTEGER' 1 '"JAVA' 'SpCu

brid.SpInt (int) return int' '"DBA'

'athlete add' 'PROCEDURE ' 'void' 4 'JAVA''Athl

ete.Athlete (java.lang.String, java.lang.String, java.lang.String,

java.lang.String)' 'DBA'

SELECT * from db stored procedure args;

Sp_name index of arg name data type mode
'sp int' 0 'i’ 'INTEGER' 'IN'
'athlete add' 0 'name' 'STRING' 'IN'
'athlete add' 1 'gender' 'STRING' 'IN'
'athlete add' 2 'nation code' 'STRING' 'IN'
'athlete add' 3 'event' 'STRING' 'IN'

Deleting Java Stored Functions/Procedures

You can delete published Java stored functions/procedures in CUBRID. To delete a Java function/procedure, use the
DROP FUNCTION function_name or DROP PROCEDURE procedure_name statement. Also, you can delete
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multiple Java stored functions/procedures at a time with several function_names or procedure_names separated by a
comma (,).

A Java stored function/procedure can be deleted only by the user who published it or by DBA members. For example, if
a PUBLIC user published the 'sp_int' Java stored function, only the PUBLIC or DBA members can delete it.

drop function hello[, sp int]
drop procedure Athlete Add

Java Stored Function/Procedure Call

Using CALL Statement

You can call the Java stored functions/procedures by using a CALL statement, from SQL statements or Java
applications.

The following shows how to call them by using the CALL statement. The name of the Java stored function/procedure
called from a CALL statement is not case sensitive.

Syntax

CALL {procedure name ([param[, param]...) | function name ([param[, param]...)
INTO :host variable

param {literal | :host variable}

Example

call Hello() into :HELLO;
call Sp int(3) into :i;
call phone info('Tom','016-111-1111");

In CUBRID, the Java functions/procedures are called by using the same CALL statement. Therefore, the CALL
statement is processed as follows:

» Itis processed as a method if there is a target class in the CALL statement.

» Ifthere is no target class in the CALL statement, it is checked whether a Java stored function/procedure is executed
or not; a Java stored function/procedure will be executed if one exists.

* Ifno Java stored function/procedure exists in step 2 above, it is checked whether a method is executed or not; a
method will be executed if one with the same name exists.

The following error occurs if you call a Java stored function/procedure that does not exist.

CALL deposit ()
ERROR: Stored procedure/function 'deposit' is not exist.

CALL deposit('Tom', 3000000)
ERROR: Methods require an object as their target.

If there is no argument in the CALL statement, a message "ERROR: Stored procedure/function 'deposit' is not exist."
appears because it can be distinguished from a method. However, if there is an argument in the CALL statement, a
message "ERROR: Methods require an object as their target." appears because it cannot be distinguished from a method.

If the CALL statement is nested within another CALL statement calling a Java stored function/procedure, or if a
subquery is used in calling the Java function/procedure, the CALL statement is not executed.

call phone info('Tom', call sp int (999));
call phone info((select * from Phone where id='Tom'));

If an exception occurs during the execution of a Java stored function/procedure, the exception is logged and stored in
the dbname_java.log file. To display the exception on the screen, change a handler value of the
$SCUBRID/java/logging.properties file to " java.lang.logging.ConsoleHandler." Then, the exception details are
displayed on the screen.

Calling from SQL Statement

You can call a Java stored function from a SQL statement as shown below.
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select Hello() from db root;
select sp int(99) from db_root;

You can use a host variable for the IN/OUT data type when you call a Java stored function/procedure as follows:

SELECT 'Hi' INTO :out data FROM db_root;
CALL test out (:out data);
SELECT :out data FROM db_ root;

The first clause calls a Java stored procedure in out mode by using a parameter variable; the second is a query clause
retrieving the assigned host variable out_data.

Calling from Java Application

To call a Java stored function/procedure from a Java application, use a CallableStatement object.

Create a phone class in the CUBRID database.

CREATE TABLE phone (
name varchar (20),
phoneno varchar (20)

)
Compile the following PhoneNumber.java file, load the Java class file into CUBRID, and publish it.

import java.sqgl.*;
import java.io.*;

public class PhoneNumber { public static void Phone(String name, String phoneno) throws
Exception({

String sgl="INSERT INTO PHONE (NAME, PHONENO)"+ "VALUES (2, ?2)";

try{

Class.forName ("cubrid.jdbc.driver.CUBRIDDriver") ;
Connection conn = DriverManager.getConnection ("jdbc:default:connection:");
PreparedStatement pstmt = conn.prepareStatement (sql) ;

pstmt.setString (1, name);
pstmt.setString (2, phoneno) ;
pstmt.executeUpdate () ;
pstmt.close() ;
conn.commit () ;
conn.close();
} catch (SQLException e) {
System.err.println(e.getMessage());
}
}
}
create PROCEDURE phone info (name varchar, phoneno varchar)
as language java
name 'PhoneNumber.Phone (java.lang.String, java.lang.String)';

Create and run the following Java application.

import java.sqgl.*;
public class StoredJDBC{
public static void main () {
Connection conn = null;
Statement stmt= null;
int result;
int i;
try{
Class.forName ("cubrid.jdbc.driver.CUBRIDDriver") ;
conn =
DriverManager.getConnection ("jdbc:CUBRID:1localhost:33000:demodb: ::
CallableStatement cs;
cs = conn.prepareCall("call PHONE INFO(?, ?)");
cs.setString(l, "Jane");
cs.setString (2, "010-1111-1111");
cs.executeUpdate () ;
conn.commit () ;
cs.close();
conn.close();
} catch (Exception e) {
e.printStackTrace () ;

® DD DD e
4 ’ ’

}
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+}

Retrieve the phone class after executing the program above; the following result would be displayed.

SELECT * from phone;
name phoneno

'Jane’ '010-111-1111"

Caution

Returning Value of Java Stored Function/Procedure and Precision Type on IN/OUT

To limit the return value of Java stored function/procedure and precision type on IN/OUT, CUBRID processes as
follows:

Checks the sql_type of the Java stored function/procedure.

Passes the value returned by Java to the database with only the type converted if necessary, ignoring the number of
digits defined during creating the Java stored function/procedure. In principle, the user manipulates the passed data
directly in the database.

Take a look at the following typestring() Java stored function.

public class JavaSP1{
public static String typestring() {
String temp = " ";
for(int i=0 i< 1 1i++)
temp = temp + "1234567890";
return temp;
}
}

create function typestring() return char (5)
as language java
name 'JavaSPl.typestring() return java.lang.String';

Call typestring()

Result

' 1234567890

Returning java.sql.ResultSet in Java Stored Procedure

In CUBRID, you must use CURSOR as the data type when you declare a Java stored function/procedure that returns a
java.sql.ResultSet.

create function rset () return cursor
as language java
name 'JavaSP2.TResultSet () return java.sqgl.ResultSet'

Before the Java file returns java.sql.ResultSet, it is required to cast to the CUBRIDResultSet class and then to call the
setReturnable() method.

public static class JavaSP2 {
public static ResultSet TResultSet () {
try{
Class.forName ("cubrid.jdbc.driver.CUBRIDDriver") ;
Connection conn = DriverManager.getConnection ("jdbc:default:connection:");
( (CUBRIDConnection)con) .setCharset ("euc kr");
String sgl = "select * from station";
Statement stmt=con.createStatement () ;
ResultSet rs = stmt.executeQuery(sql);
( (CUBRIDResultSet) rs) .setReturnable () ;
return rs;
} catch (Exception e) {
e.printStackTrace () ;
}

return null;
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}

In the calling block, you must set the OUT argument with Types.JAVA_OBJECT, get the argument to the getObject()
function, and then cast it to the java.sql.ResultSet type before you use it. In addition, the java.sql.ResultSet is only
available to use in CallableStatement of JDBC.

import java.sqgl.*;
public class TestResultSet{
public static void main (String[] args) {
Connnection conn = null;
Statement stmt= null;
int result;

int i;
try{
Class.forName ("cubrid.jdbc.driver.CUBRIDDriver") ;
conn = DriverManager.getConnection ("jdbc:CUBRID:localhost:33000:demodb:::","","");

CallableStatement cstmt = con.prepareCall ("?=CALL rset()");
cstmt.registerOutParameter (1, Types.JAVA OBJECT) ;
cstmt.execute () ;
ResultSet rs = (ResultSet) cstmt.getObject (1) ;
while(rs.next ()) {

System.out.println(rs.getString(l));
}

rs.close () ;

} catch (Exception e) {

e.printStackTrace () ;

}
You cannot use the ResultSet as an input argument. If you pass it to an IN argument, an error occurs. An error also
occurs when calling a function that returns ResultSet in a non-Java environment.

IN/OUT of Set Type in Java Stored Function/Procedure

If the set type of the Java stored function/procedure in CUBRID is IN OUT, the value of the argument changed in Java
must be applied to IN OUT. When the set type is passed to the OUT argument, it must be passed as a two-dimensional
array.

Create procedure setoid(x in out set, z object)
as language java name
'SetOIDTest.SetOID (cubrid.sql.CUBRIDOID[][], cubrid.sqgl.CUBRIDOID';

public static void SetOID(cubrid.sgl.CUBRID[][] set, cubrid.sgl.CUBRIDOID aoid) {
Connection conn=null;
Statement stmt=null;
String ret="";
Vector v = new Vector();
cubrid.sqgl.CUBRIDOID[] setl = set[0];
try {
if (setl!=null) {
int len = setl.length;
int i = 0;
for (i=0 i< len i++)
v.add(setl[i]);
}
v.add (aoid) ;
set[0]=(cubrid.sqgl.CUBRIDOID[]) v.toArray(new cubrid.sqgl.CUBRIDOIDI[]{});
} catch (Exception e) {
e.printStackTrace () ;
System.err.pirntln ("SQLException:"+e.getMessage()) ;
}

Using OID in Java Stored Function/Procedure
In case of using the OID type value for IN/OUT in CUBRID, use the value passed from the server.

create procedure tOID(i inout object, g string)
as language java
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METHOD

Overview

This chapter describes methods (software routines) that extend or customize the features of the CUBRID database
system.

The methods are written in C and called by the CALL or EVALUATE statement. A method program is loaded and
linked with the application currently running by the dynamic loader when the method is called. The return value created
as a result of the method execution is passed to the caller.

This chapter describes the following topics:

¢ Method Types
¢ Calling a Method

METHOD Type

The CSQL language supports the following two types of methods: class and instance methods.

* The class method is a method called by a class object. It is usually used to create a new class instance or to
initialize it. It is also used to access or update class attributes.

* The instance method is a method called by a class instance. It is used more often than the class method because
most operations are executed in the instance. For example, an instance method can be written to calculate or update
the instance attribute. This method can be called from any instance of the class in which the method is defined or of
the subclass that inherits the method.

The method inheritance rules are similar to those of the attribute inheritance. The subclass inherits classes and instance

methods from the super class. The subclass has only the name of a class or instance method definition inherited from the

super class.

The rules for resolving method name conflicts are same as those for attribute name conflicts. For details about
attribute/method inheritance conflicts, see Overview in Class Conflict Resolution.

Calling METHOD

Overview

Methods are executed by the CALL or EVALUATE statement, and their results are returned the same way as the query
results.

These statements are also used to call a method from a query. (The CALL or EVALUATE keyword is omitted.)

CALL Statement
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Description

In CUBRID, the CALL statement is used to call a method defined in the database. Both table and record methods can
be called by the CALL statement.

Syntax

CALL method call [ ; ]

method call :

* method name ( [ arg value [ {, arg value } ] ] ) ON call target [ to variable ]
* method name ( call target [, arg value [ {, arg value }_ ] ] ) [ to variable ]
arg value :

e any CSQL expression

call target :

* an object-valued expression
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to variable :
e INTO variable
e TO variable

e The method _name is either the method name defined in the table or the system-defined method name provided with
CUBRID. A method requires one or more parameters. If there is no parameter for the method, a set of blank
parentheses must be used.

e call target can use an object-valued expression that contains a class name, a variable, another method call (which
returns an object). To call a class method for a class object, you must place the CLASS keyword before the
call_target. In this case, the table name must be the name of the class where the table method is defined. To call a
record method, you must specify the expression representing the record object. You can optionally store the value
returned by the table or record method in the fo_variable. This returned variable value can be used in the CALL
statement just like the call target or arg value parameter.

e Calling nested methods is possible when other method_call is the call target of the method or given as one of the
arg_value parameters.

EVALUATE Statement

Description
The EVALUATE statement is also used to call a method defined in the database.

In the EVALUATE statement, a method call is a ferm in an expression. If the method returns a constant value, another
constant (or a method returning a constant) can also be a term in an expression. Both class and instance methods can be
called by the EVALUATE statement.

Syntax
EVALUATE expression [ ; ]

expression:
e [+ | -] term [ { + | - * | / } term ]

term:
* method call

method call

* method name ( call target [, arg value [ {, arg value } ] ] ) [ to variable ]
method name ( [ arg value [ {, arg value } ] ]
ON call target [ to variable ]

arg value :

e literal

* variable

* expression

call target :

* CLASS class name
* variable

* expression

* method call

to variable :

* INTO variable

e TO variable

In the EVALUATE statement, the target argument for the specified method is represented in the parentheses following
the method_name. The target can be the first field in the list, followed by method arguments. If the method executed is a
class method, the CLASS keyword must precede the target class as the first field in the list. If only the method
arguments are included in the parentheses, the call_target should be in the ON clause.

The EVALUATE statement also supports nested method calls by allowing one method call to be expressed as the target
or the argument of another method. In these types of expressions, the result of the inner method is used to determine that
of the outer method.
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Partitioning

What is Partitioning?

Partitioning is a method by which a table is divided into multiple independent logical units. Each logical unit used in
partitioning is called a partition. Partitioning can enhance manageability, performance and availability. Some
advantages of partitioning are as follows:

* Improved management of large capacity tables

* Improved performance by narrowing the range of access when retrieving data

¢ Improved performance and decreased physical loads by distributing disk 1/0

* Decreased possibility of data corruption and improved availability by partitioning a table into multiple chunks

*  Optimized storage cost

Three types of partitioning methods are supported by CUBRID: range partitioning, hash partitioning, and list
partitioning.

The maximum number of partitions cannot exceed 1,024. Each partition of a table is created as its subtable. The
subtables created by the partitioning process cannot be altered or deleted by users. The name of the subtable is stored in
the system table in a 'class name p partition_name' format. Database users can check the partitioning information in
the db_class and db_partition virtual tables. They can also check the information by using the ;sc <table name>
command in the CUBRID Manager or the CSQL Interpreter.

Range Partitioning
Range Partitioning Definition

Description

You can define a range partition by using the PARTITION BY RANGE clause.

Syntax
CREATE TABLE (

)
PARTITION BY RANGE ( <partition expression> ) (

PARTITION <partition name> VALUES LESS THAN ( <range value> ),
PARTITION <partition name> VALUES LESS THAN ( <range value> ) ),
cee )

)

e partition_expression : Specifies the partition expression. The expression can be specified by the name of the
column to be partitioned or by a function. For details of the data types and functions available, see Data Types
Available for Partition Expression.

e partition_name : Specifies the partition name.

* range value : Specifies the partition-by value.

Example 1

The following example shows how to create the participant2 table with the participating countries, and insert data that
partitions the years into before and after the 2000 Olympic Games. When inserting data, the countries that participated

in the 1988 and 1996 Olympic Games are stored in before 2000; the rest of them are stored in before 2008.

CREATE TABLE participant2 (host year INT, nation CHAR(3), gold INT, silver INT, bronze INT)
PARTITION BY RANGE (host year)

(PARTITION before 2000 VALUES LESS THAN (2000),
PARTITION before 2008 VALUES LESS THAN (2008) );

INSERT INTO participant2 VALUES (1988, 'NzL', 3, 2, 8);
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INSERT INTO participant2 VALUES (1988, 'CAN', 3, 2, 5);
INSERT INTO participant2 VALUES (1996, 'KOR', 7, 15, 5);
INSERT INTO participant2 VALUES (2000, 'RUS', 32, 28, 28);
INSERT INTO participant2 VALUES (2004, 'JPN', 16, 9, 12);

Example 2
As shown below, the partition key value in a range partition is NULL, the data are stored in the first partition.

INSERT INTO participant2 VALUES (NULL, 'AAA', 0, 0, 0);

Caution

¢ The maximum number of partitions possible for a given table is 1024.
o If'the partition key value is NULL, the data is stored in the first partition (see Example 2).

Range Partitioning Redefinition

Description

You can redefine a partition by using the REORGANIZE PARTITION clause of the ALTER statement. By
redefining partitions, you can combine multiple partitions into one or divide one into multiple.

Syntax

ALTER {TABLE | CLASS} <table name>
REORGANIZE PARTITION

<alter partition name comma 1l1ist>

INTO ( <partition definition comma list> )

partition definition comma list:
PARTITION <partition name> VALUES LESS THAN ( <range value> ),....

* table_name : Specifies the name of the table to be redefined.

e alter partition name comma list : Specifies the partition to be redefined. Multiple partitions are separated by
commas (,).

e partition definition comma list : Specifies the redefined partitions. Multiple partitions are separated by commas ().

Example 1

The following example shows how to perform repartitioning the before 2000 partition into the before 1996 and
before 2000 partitions.

CREATE TABLE participant2 ( host year INT, nation CHAR(3), gold INT, silver INT, bronze
INT)

PARTITION BY RANGE (host year)

( PARTITION before 2000 VALUES LESS THAN (2000),
PARTITION before 2008 VALUES LESS THAN (2008) );

ALTER TABLE participant2 REORGANIZE PARTITION before 2000 INTO (
PARTITION before 1996 VALUES LESS THAN (1996),

PARTITION before 2000 VALUES LESS THAN (2000)

) i

Example 2

The following example shows how to combine two partitions redefined in Example 1 back into a single before 2000
partition.

ALTER TABLE participant2 REORGANIZE PARTITION before 1996, before 2000 INTO
(PARTITION before 2000 VALUES LESS THAN (2000) );
Caution

¢ When redefining a range or list partition, duplicate ranges or values are not allowed.

* The REORGANIZE PARTITION clause cannot be used to change the partition table type. For example, a range
partition cannot be changed to a hash partition, or vice versa.
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¢ The maximum number of partitions cannot exceed 1,024. There must be at least one partition remaining after
deleting partitions. In a range-partitioned table, only adjacent partitions can be redefined.

Adding Range Partitioning

Description

You can add range partitions by using the ADD PARTITION clause of the ALTER statement.

Syntax

ALTER {TABLE | CLASS} <table name>

ADD PARTITION <partition definitions comma l1ist>

partition definition comma list:

PARTITION <partition name> VALUES LESS THAN ( <range value> ),...
e table_name : Specifies the name of the table to which partitions are added.

e partition definition comma list : Specifies the partitions to be added. Multiple partitions are separated by commas

(-

Example

Currently, the partition before the 2008 Olympic Games is defined in the participant2 table. The following example
shows how to add the before 2012 and before 2016 partitions; the former will store the information about the 2012
Olympic Games and the latter will store the information about the 2016 Olympic Games.

ALTER TABLE participant2 ADD PARTITION (

PARTITION before 2012 VALUES LESS THAN (2012),
PARTITION before 2016 VALUES LESS THAN MAXVALUE );

Caution

*  When a range partition is added, only the partition by value greater than the existing partition value can be added.
Therefore, as shown in the above example, if the maximum value is specified by MAXVALUE, no more partitions
can be added (you can add partitions by changing the MAXVALUE value by redefining the partition).

¢ To add the partition by value smaller than the existing partition value, use the redefining partitions (see Range
Partitioning Redefinition).

Dropping Range Partitioning
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Description

You can drop a partition by using the DROP PARTITION clause of the ALTER statement.

Syntax

ALTER {TABLE | CLASS} <table name>
DROP PARTITION <partition name>

e table _name : Specifies the name of the partitioned table.

e partition_name : Specifies the name of the partition to be dropped.

Example
The following example shows how to drop the before 2000 partition in the participant2 table.

ALTER TABLE participant2 DROP PARTITION before 2000;

Caution

*  When dropping a partitioned table, all stored data in the partition are also dropped.

« Ifyou want to change the partitioning of a table without losing data, use the ALTER TABLE...REORGANIZE
PARTITION statement (see Range Partitioning Redefinition).

¢ The number of rows deleted is not returned when a partition is dropped. If you want to delete the data, but want to
maintain the table and partitions, use the DELETE statement.
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Hash Partitioning

Hash Partitioning Definition

Description

You can define a hash partition by using the PARTITION BY HASH clause.

Syntax
CREATE TABLE (

)

( PATITION BY HASH ( <partition expression> )
PATITIONS ( <number of partitions> )

)

*  partition_expression : Specifies a partition expression. The expression can be specified by the name of the column
to be partitioned or by a function.

e number of partitions : Specifies the number of partitions.

Example 1

The following example shows how to create the nation2 table with country codes and country names, and define 4 hash
partitions based on code values. Only the number of partitions, not the name, is defined in hash partitioning; names such
as p0 and p1 are assigned automatically.

CREATE TABLE nation2

( code CHAR(3),

name VARCHAR (50) )
PARTITION BY HASH ( code) PARTITIONS 4;

Example 2

The following example shows how to insert data to the hash partition created in the example 1. When a value is inserted
into a hash partition, the partition to store the data is determined by the hash value of the partition key. If the partition
key value is NULL, the data is stored in the first partition.

INSERT INTO nation2 VALUES
INSERT INTO nation2 VALUES
INSERT INTO nation2 VALUES
INSERT INTO nation2 VALUES
INSERT INTO nation2 VALUES
INSERT INTO nation2 VALUES

("KOR', 'Korea') ;

('"USA', 'USA United States of America'):;
('FRA', 'France') ;

("DEN', 'Denmark') ;

('"CHN', "China');

(NULL, 'AAA") ;

Caution

The maximum number of partitions cannot exceed 1024.

Hash Partitioning Redefinition

Description

You can redefine a partition by using the COALESCE PARTITION clause of the ALTER statement. Instances are
preserved if the hash partition is redefined.

Syntax

ALTER {TABLE | CLASS} <table name>
COALESCE PARTITION <unsigned integer>

e table_name : Specifies the name of the table to be redefined.
* unsigned integer : Specifies the number of partitions to be deleted.
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Example
The following example shows how to decrease the number of partitions in the nation2 table from 4 to 2.

ALTER TABLE nation2 COALESCE PARTITION 2;

Caution

*  Decreasing the number of partitions is only available.

¢ To increase the number of partitions, use the ALTER TABLE ... ADD PARTITION statement as in range
partitioning (see Adding Range Partitioning For details).

*  There must be at least one partition remaining after redefining partitions.

List Partitioning
List Partitioning Definition

Description

You can define a list partition by using the PARTITION BY LIST statement.

Syntax
CREATE TABLE (

)

PARTITION BY LIST ( <partition expression> ) (

PARTITION <partition name> VALUES IN ( <partition value list> ),
PARTITION <partition name> VALUES IN ( <partition value 1ist>

)i
*  partition_expression : Specifies a partition expression. The expression can be specified by the name of the column

to be partitioned or by a function. For details on the data types and functions available, see Data Types Available
for Partition Expression.

e partition_name : Specifies the partition name.
e partition_value_list : Specifies the list of the partition by values.

Example 1

The following example shows how to create the athlete2 table with athlete names and sport events, and define list
partitions based on event values.

CREATE TABLE athlete2( name VARCHAR(40), event VARCHAR(30) )
PARTITION BY LIST (event) (

PARTITION eventl VALUES IN ('Swimming', 'Athletics ),

PARTITION event2 VALUES IN ('Judo', 'Taekwondo', 'Boxing'),
PARTITION event3 VALUES IN ('Football', 'Basketball', 'Baseball')
) i

Example 2

The following example shows how to insert data to the list partition created in the example 1. In the last query of the
example 2, if you insert an argument that has not been specified in the partition expression of the example 1, data
inserting fails.

INSERT INTO athlete2 VALUES ('Hwang Young-Cho', 'Athletics');

INSERT INTO athlete2 VALUES ('Lee Seung-Yuop', 'Baseball');

INSERT INTO athlete2 VALUES ('Moon Dae-Sung', 'Taekwondo') ;

INSERT INTO athlete2 VALUES ('Cho In-Chul', 'Judo'):
INSERT INTO athlete2 VALUES ('Hong Kil-Dong', 'Volleyball');
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Example 3

The following example shows in which an error occurs with no data inserted when the partition key value is NULL. To
define a partition where a NULL value can be inserted, define one that has a list including a NULL value as in the
event3 partition as below.

INSERT INTO athlete2 VALUES ('Hong Kil-Dong', 'NULL');

CREATE TABLE athlete2( name VARCHAR(40), event VARCHAR(30) )

PARTITION BY LIST (event) (

PARTITION eventl VALUES IN ('Swimming', 'Ath