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Chapter 1. About This Document

This manual describes reference information about the syntax of SQL statements, functions, and other SQL language

elements supported by the Trafodion project’'s database software.

Trafodion SQL statements and utilities are entered interactively or from script files using a client-based tool, such as the
Trafodion Command Interface (TrafCl). To install and configure a client application that enables you to connect to and use

a Trafodion database, see the Trafodion Client Installation Guide.

In this manual, SQL language elements, statements, and clauses within statements are based on the

- ANSI SQL:1999 standard.

1.1. Intended Audience

This manual is intended for database administrators and application programmers who are using SQL to read, update,

and create Trafodion SQL tables, which map to HBase tables, and to access native HBase and Hive tables.

You should be familiar with structured query language (SQL) and with the American National Standard Database

Language SQL:1999.
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1.2. New and Changed Information

This edition includes updates for these new features:

New Feature Location in the Manual
On Line Analytical Process (OLAP) window functions OLAP Functions

Ability to cancel DDL, update statistics, and additional child CONTROL QUERY CANCEL Statement
query operations in addition to DML statements

Authorization required to run the CONTROL QUERY CONTROL QUERY CANCEL Statement
CANCEL Statement

Ability to grant privileges on behalf of a role using the GRANT COMPONENT PRIVILEGE Statement
GRANTED BY clause.

Authorization required for all SHOWDDL commands SHOWDDL Statement

SHOWDDL SCHEMA Statement

Ability to display the DDL syntax of a library object using the SHOWDDL Statement
SHOWDDL LIBRARY command

Listing of HBase objects using the GET HBASE OBJECTS GET HBASE OBJECTS Statement
command through an SQL interface
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1.3. Document Organization

Chapter or Appendix

Description

Introduction

SQL Statements
SQL Utilities
SQL Language Elements

SQL Clauses

SQL Functions and Expressions
SQL Runtime Statistics

OLAP Functions

Appendix A: Reserved Words
Appendix B: Control Query Default (CQD) Attributes

Appendix C: Limits
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Introduces Trafodion SQL and covers topics such as data
consistency, transaction management, and ANSI
compliance.

Describes the SQL statements supported by Trafodion SQL.
Describes the SQL utilities supported by Trafodion SQL.

Describes parts of the language, such as database objects,
data types, expressions, identifiers, literals, and predicates,
which occur within the syntax of Trafodion SQL statements.

Describes clauses used by Trafodion SQL statements.

Describes specific functions and expressions that you can
use in Trafodion SQL statements.

Describes how to gather statistics for active queries or for
the Runtime Management System (RMS) and describes the
RMS counters that are returned.

Describes specific on line analytical processing functions.
Lists the words that are reserved in Trafodion SQL.

Describes the Control Query Default (CQD) attributes that
are supported in a Trafodion SQL environment.

Describes limits in Trafodion SQL.
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1.4. Notation Conventions

This list summarizes the notation conventions for syntax presentation in this manual.
« UPPERCASE LETTERS

Uppercase letters indicate keywords and reserved words. Type these items exactly as shown. Items not enclosed in

brackets are required.

SELECT

* lowercase letters

Lowercase letters, regardless of font, indicate variable items that you supply. Items not enclosed in brackets are

required.

file-nane

* [ ] Brackets

Brackets enclose optional syntax items.

DATETI ME [start-field TQ end-field

A group of items enclosed in brackets is a list from which you can choose one item or none.

The items in the list can be arranged either vertically, with aligned brackets on each side of the list, or horizontally,

enclosed in a pair of brackets and separated by vertical lines.

For example:

DROP SCHENA schema [ CASCADE]
DROP SCHEMA schema [ CASCADE | RESTRICT ]
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» {} Braces

Braces enclose required syntax items.

FROM { grantee [, grantee ] ... }

A group of items enclosed in braces is a list from which you are required to choose one item.

The items in the list can be arranged either vertically, with aligned braces on each side of the list, or horizontally,

enclosed in a pair of braces and separated by vertical lines.

For example:

I NTERVAL { start-field TO end-field }
{ single-field }
I NTERVAL { start-field TO end-field | single-field }

* | Vertical Line

A vertical line separates alternatives in a horizontal list that is enclosed in brackets or braces.

{expression | NULL}

o ... Ellipsis

An ellipsis immediately following a pair of brackets or braces indicates that you can repeat the enclosed sequence of

syntax items any number of times.

ATTRIBUTE[ S] attribute [, attribute]
{, sql-expression }

An ellipsis immediately following a single syntax item indicates that you can repeat that syntax item any number of

times.

For example:

expression-n ...
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Punctuation

Parentheses, commas, semicolons, and other symbols not previously described must be typed as shown.

DAY (dateti nme-expression)
@cript-file

Quotation marks around a symbol such as a bracket or brace indicate the symbol is a required character that you must

type as shown.

For example:

“{" nmodul e-nane [, nodul e-nanme] ... "}"

Iltem Spacing

Spaces shown between items are required unless one of the items is a punctuation symbol such as a parenthesis or a

comma.

DAY (dateti nme-expression) DAY(datetine-expression)

If there is no space between two items, spaces are not permitted. In this example, no spaces are permitted between

the period and any other items:

nyfile.sh

Line Spacing

If the syntax of a command is too long to fit on a single line, each continuation line is indented three spaces and is

separated from the preceding line by a blank line.

This spacing distinguishes items in a continuation line from items in a vertical list of selections.

mat ch-val ue [ NOT] LIKE _pattern
[ ESCAPE esc- char - expressi on]
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1.5. Publishing History

Product Version Publication Date
Trafodion Release 1.3.0 January 2016
Trafodion Release 1.1.0 April 2015
Trafodion Release 1.0.0 January 2015
Trafodion Release 0.9.0 Beta October 2014
Trafodion Release 0.8.1 Beta August 2014
Trafodion Release 0.8.0 Beta June 2014

1.6. Comments Encouraged

The Trafodion community encourages your comments concerning this document. We are committed to providing

documentation that meets your needs. Send any errors found, suggestions for improvement, or compliments to:

issues@trafodion.incubator.apache.org

Include the document title and any comment, error found, or suggestion for improvement you have concerning this

document.
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Chapter 2. Introduction

The Trafodion SQL database software allows you to use SQL statements, which comply closely to ANSI SQL:1999, to

access data in Trafodion SQL tables, which map to HBase tables, and to access native HBase tables and Hive tables.

This introduction describes:

SQL Language

Using Trafodion SQL to Access HBase Tables

Using Trafodion SQL to Access Hive Tables
 Data Consistency and Access Options
 Transaction Management

* ANSI Compliance and Trafodion SQL Extensions
« Trafodion SQL Error Messages

Other sections of this manual describe the syntax and semantics of individual statements, commands, and language

elements.

2.1. SQL Language

The SQL language consists of statements and other language elements that you can use to access SQL databases. For

descriptions of individual SQL statements, see SQL Statements.

SQL language elements are part of statements and commands and include data types, expressions, functions, identifiers,

literals, and predicates. For more information, see:

e SQL Language
* Elements

* SQL Clauses
For information on specific functions and expressions, see:

* SQL Functions and Expressions

e OLAP Functions
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2.2. Using Trafodion SQL to Access HBase Tables

You can use Trafodion SQL statements to read, update, and create HBase tables.

Initializing the Trafodion Metadata

» Ways to Access HBase Tables

Trafodion SQL Tables Versus Native HBase Tables

Supported SQL Statements With HBase Tables

For a list of Control Query Default (CQD) settings for the HBase environment, see HBase Environment CQDs.

2.2.1. Ways to Access HBase Tables

Trafodion SQL supports these ways to access HBase tables:

» Accessing Trafodion SQL Tables
* Cell-Per-Row Access to HBase Tables (Technology Preview)

* Rowwise Access to HBase Tables (Technology Preview)
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Accessing Trafodion SQL Tables

A Trafodion SQL table is a relational SQL table generated by a CREATE TABLE statement and mapped to an HBase table.
Trafodion SQL tables have regular ANSI names in the catalog TRAFODI ON. A Trafodion SQL table name can be a fully

qualified ANSI name of the form TRAFCODI ON. schema- nane. obj ect - nane.

To access a Trafodion SQL table, specify its ANSI table name in a Trafodion SQL statement, similar to how you would

specify an ANSI table name when running SQL statements in a relational database.

Example

CREATE TABLE tr af odi on. sal es. odet ai |

( ordernum NUMERI C (6) UNSI GNED NO DEFAULT NOT NULL

, partnum NUMERI C (4) UNSI GNED NO DEFAULT NOT NULL

, unit_price NUVERI C (8,2) NO DEFAULT NOT NULL

, qty_ordered NUMERI C (5) UNSI GNED NO DEFAULT NOT NULL

, PRI MARY KEY (ordernum partnum

I NSERT | NTO traf odi on. sal es. odetai |l VALUES ( 900000, 7301, 425.00, 100 );
SET SCHEMA tr af odi on. sal es;

SELECT * FROM odet ai | ;

For more information about Trafodion SQL tables, see Trafodion SQL Tables Versus Native HBase Tables.
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Cell-Per-Row Access to HBase Tables (Technology Preview)

This is a Technology Preview (Complete But Not Tested) feature, meaning that it is functionally

complete but has not been tested or debugged.

To access HBase data using cell-per-row mode, specify the schema HBASE. " CELL" and the full ANSI name of the table
as a delimited table name. You can specify the name of any HBase table, regardless of whether it was created through

Trafodion SQL.

Example

sel ect * fromhbase." CELL "." TRAFODI ON. MYSCH. MVTAB" ;
select * fromhbase." CELL "."table created in_ HBase";

All tables accessed through this schema have the same column layout:

>>i nvoke hbase." CELL "."table created_in_HBase";
(
ROW | D VARCHAR( 100)

, COL_FAM LY VARCHAR( 100)

, COL_NAME VARCHAR( 100)

, COL_TI MESTAVP LARGEI NT

, COL_VALUE VARCHAR( 1000)

)

PRI MARY KEY (ROW.I D)

>>sel ect * from hbase." CELL "."nytab";
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Rowwise Access to HBase Tables (Technology Preview)

This is a Technology Preview (Complete But Not Tested) feature, meaning that it is functionally

complete but has not been tested or debugged.

To access HBase data using rowwise mode, specify the schema HBASE. " ROW and the full ANSI name of the table as a
delimited table name. You can specify the name of any HBase table, regardless of whether it was created through

Trafodion SQL.

Example

sel ect * from hbase." ROW"." TRAFODI ON. MYSCH. M\YTAB" ;
select * fromhbase." ROW"."table created in_HBase";

All column values of the row are returned as a single, big varchar:

>>i nvoke hbase." ROW"."nytab";

(
ROW | D VARCHAR( 100)

, COLUWN_DETAI LS VARCHAR( 10000)
)
PRI MARY KEY ( ROW I D)

>>sel ect * from hbase." ROW"."nytab";
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2.2.2. Trafodion SQL Tables Versus Native HBase Tables

Trafodion SQL tables have many advantages over regular HBase tables:

* They can be made to look like regular, structured SQL tables with fixed columns.

e They support the usual SQL data types supported in relational databases.

» They support compound keys, unlike HBase tables that have a single row key (a string).

e They support indexes.

e They support salting, which is a technique of adding a hash value of the row key as a key prefix to avoid hot spots for

sequential keys. For the syntax, see the CREATE TABLE Statement.

The problem with Trafodion SQL tables is that they use a fixed format to represent column values, making it harder for
native HBase applications to access them. Also, they have a fixed structure, so users lose the flexibility of dynamic

columns that comes with HBase.

2.2.3. Supported SQL Statements With HBase Tables

You can use these SQL statements with HBase tables:

SELECT Statement INSERT Statement
UPDATE Statement DELETE Statement
MERGE Statement GET Statement

INVOKE Statement ALTER TABLE Statement
CREATE INDEX Statement CREATE TABLE Statement
CREATE VIEW Statement DROP INDEX Statement
DROP TABLE Statement DROP VIEW Statement
GRANT Statement REVOKE Statement
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2.3. Using Trafodion SQL to Access Hive Tables

You can use Trafodion SQL statements to access Hive tables.

* ANSI Names for Hive Tables
» Type Mapping From Hive to Trafodion SQL

e Supported SQL Statements With Hive Tables

For a list of Control Query Default (CQD) settings for the Hive environment, see Hive Environment CQDs.

2.3.1. ANSI Names for Hive Tables

Hive tables appear in the Trafodion Hive ANSI namespace in a special catalog and schema named HI VE. HI VE.

To select from a Hive table named T, specify an implicit or explicit name, such as Hl VE. HI VE. T, in a Trafodion SQL

statement.

Example This example should work if a Hive table named T has already been defined:

set schema hive. hi ve;

cqd hive nmax_string_length '20'; -- creates a nore readable display
select * fromt; -- inplicit table nane

set schenma trafodi on. seabase;

select * fromhive.hive.t; -- explicit table name
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2.3.2. Type Mapping From Hive to Trafodion SQL

Trafodion performs the following data-type mappings:

Hive Type Trafodion SQL Type

tinyint smal | i nt

smal | i nt smal | i nt

i nt i nt

bi gi nt | ar gei nt

string varchar (n bytes) character set utf8!
fl oat r eal

doubl e fl oat (54)

ti mest anp ti mestanp(6)?2

1. The value n is determined by CQD HI VE_MAX_ STRI NG_LENGTH. See Hive Environment CQDs.

2. Hive supports timestamps with nanosecond resolution (precision of 9). Tafodion SQL supports only microsecond

resolution (precision 6).

2.3.3. Supported SQL Statements With Hive Tables

You can use these SQL statements with Hive tables:

SELECT Statement

LOAD Statement

GET TABLES (See the GET Statement.)

INVOKE Statement
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2.4. Data Consistency and Access Options

Access options for DML statements affect the consistency of the data that your query accesses.

For any DML statement, you specify access options by using the FOR opti on ACCESS clause and, for a SELECT
statement, by using this same clause, you can also specify access options for individual tables and views referenced in
the FROM clause.

The possible settings for opt i on in a DML statement are:

* READ COMMITTED
Specifies that the data accessed by the DML statement must be from committed rows.
The SQL default access option for DML statements is READ COVM TTED.

For related information about transactions, see Transaction Isolation Levels.

2.4.1. READ COMMITTED

This option allows you to access only committed data.

The implementation requires that a lock can be acquired on the data requested by the DML statement—but does not
actually lock the data, thereby reducing lock request conflicts. If a lock cannot be granted (implying that the row contains

uncommitted data), the DML statement request waits until the lock in place is released.

READ COMMITTED provides the next higher level of data consistency (compared to READ UNCOMMITTED). A
statement executing with this access option does not allow dirty reads, but both nonrepeatable reads and phantoms are

possible.
READ COMMITTED provides sufficient consistency for any process that does not require a repeatable read capability.

READ COMMITTED is the default isolation level.
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2.5. Transaction Management

A transaction (a set of database changes that must be completed as a group) is the basic recoverable unit in case of a

failure or transaction interruption. Transactions are controlled through client tools that interact with the database using

ODBC or JDBC.
The typical order of events is:

1. Transaction is started.
2. Database changes are made.

3. Transaction is committed.

If, however, the changes cannot be made or if you do not want to complete the transaction, then you can abort the

transaction so that the database is rolled back to its original state.
This subsection discusses these considerations for transaction management:

» User-Defined and System-Defined Transactions

Rules for DML Statements

Effect of AUTOCOMMIT Option
e Concurrency

» Transaction Isolation Levels

2.5.1. User-Defined and System-Defined Transactions

Transactions you define are called user-defined transactions. To be sure that a sequence of statements executes
successfully or not at all, you can define one transaction consisting of these statements by using the BEGIN WORK

statement and COMMIT WORK statement. You can abort a transaction by using the ROLLBACK WORK statement.

If AUTOCOMMIT is on, then you do not have to end the transaction explicitly as Trafodion SQL will end the transaction
automatically. Sometimes an error occurs that requires the user-defined transaction to be aborted. Trafodion SQL will

automatically abort the transaction and return an error indicating that the transaction was rolled back.
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System-Defined Transactions

In some cases, Trafodion SQL defines transactions for you. These transactions are called system-defined transactions.

Most DML statements initiate transactions implicitly at the start of execution. See Implicit Transactions.

However, even if a transaction is initiated implicitly, you must end a transaction explicitly with the COMMIT WORK

statement or the ROLLBACK WORK statement. If AUTOCOMMIT is on, you do not need to end a transaction explicitly.

2.5.2. Rules for DML Statements

If deadlock occurs, the DML statement times out and receives an error.

2.5.3. Effect of AUTOCOMMIT Option

AUTOCOMMIT is an option that can be set in a SET TRANSACTION statement. It specifies whether Trafodion SQL will
commit automatically, or roll back if an error occurs, at the end of statement execution. This option applies to any

statement for which the system initiates a transaction. See SET TRANSACTION Statement.

If this option is set to ON, Trafodion SQL automatically commits any changes, or rolls back any changes, made to the

database at the end of statement execution.

2.5.4. Concurrency

Concurrency is defined by two or more processes accessing the same data at the same time. The degree of concurrency
available — whether a process that requests access to data that is already being accessed is given access or placed in a
wait queue — depends on the purpose of the access mode (read or update) and the isolation level. Currently, the only

isolation level is READ COMMITTED.

Trafodion SQL provides concurrent database access for most operations and controls database access through
concurrency control and the mechanism for opening and closing tables. For DML operations, the access option affects the

degree of concurrency. See Data Consistency and Access Options.
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2.5.5. Transaction Isolation Levels

A transaction has an isolation level that is READ COMMITTED.

READ COMMITTED

This option, which is ANSI compliant, allows your transaction to access only committed data. No row locks are acquired

when READ COMMITTED is the specified isolation level.

READ COMMITTED provides the next level of data consistency. A transaction executing with this isolation level does not

allow dirty reads, but both nonrepeatable reads and phantoms are possible.
READ COMMITTED provides sufficient consistency for any transaction that does not require a repeatable-read capability.

The default isolation level is READ COMMITTED.
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2.6. ANSI Compliance and Trafodion SQL Extensions

Trafodion SQL complies most closely with Core SQL 99. Trafodion SQL also includes some features from SQL 99 and part

of the SQL 2003 standard, and special Trafodion SQL extensions to the SQL language.

Statements and SQL elements in this manual are ANSI compliant unless specified as Trafodion SQL extensions.

2.6.1. ANSI-Compliant Statements

These statements are ANSI compliant, but some might contain Trafodion SQL extensions:

ALTER TABLE Statement
COMMIT WORK Statement
CREATE PROCEDURE Statement
CREATE SCHEMA Statement
CREATE VIEW Statement
DROP FUNCTION Statement
DROP ROLE Statement
DROP TABLE Statement
EXECUTE Statement

GRANT ROLE Statement
MERGE Statement

REVOKE Statement
ROLLBACK WORK Statement
SET SCHEMA Statement
TABLE Statement

CALL Statement

CREATE FUNCTION Statement
CREATE ROLE Statement
CREATE TABLE Statement
DELETE Statement

DROP PROCEDURE Statement
DROP SCHEMA Statement
DROP VIEW Statement
GRANT Statement

INSERT Statement

PREPARE Statement

REVOKE ROLE Statement
SELECT Statement

SET TRANSACTION Statement
UPDATE Statement
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2.6.2. Statements That Are Trafodion SQL Extensions

These statements are Trafodion SQL extensions to the ANSI standard.

ALTER LIBRARY Statement

BEGIN WORK Statement

CONTROL QUERY DEFAULT Statement
CREATE LIBRARY Statement

DROP LIBRARY Statement

GET Statement

GET VERSION OF METADATA Statement
GRANT COMPONENT PRIVILEGE Statement
LOAD Statement

REVOKE COMPONENT PRIVILEGE Statement
SHOWDDL Statement

SHOWSTATS Statement

UNREGISTER USER Statement
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CONTROL QUERY CANCEL Statement
CREATE INDEX Statement

DROP INDEX Statement

EXPLAIN Statement

GET HBASE OBJECTS Statement

GET VERSION OF SOFTWARE Statement
INVOKE Statement

REGISTER USER Statement
SHOWCONTROL Statement
SHOWDDL SCHEMA Statement
UNLOAD Statement

UPDATE STATISTICS Statement
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2.6.3. ANSI-Compliant Functions

These functions are ANSI compliant, but some might contain Trafodion SQL extensions:

AVG function
CAST expression
COALESCE
CURRENT
CURRENT_TIME
CURRENT_USER
LOWER

MIN
OCTET_LENGTH
SESSION_USER
SUM

All other functions are Trafodion SQL extensions.

2.7. Trafodion SQL Error Messages

CASE expression
CHAR_LENGTH
COUNT Function
CURRENT _DATE
CURRENT_TIMESTAMP
EXTRACT

MAX

NULLIF
POSITION
SUBSTRING
TRIM

Trafodion SQL reports error messages and exception conditions. When an error condition occurs, Trafodion SQL returns a

message number and a brief description of the condition.

Example

Trafodion SQL might display this error message:

*** ERROR[ 1000] A syntax error occurred.

The message number is the SQLCODE value (without the sign). In this example, the SQLCODE value is 1000.
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Chapter 3. SQL Statements

This section describes the syntax and semantics of Trafodion SQL statements.

Trafodion SQL statements are entered interactively or from script files using a client-based tool, such as the Trafodion
Command Interface (TrafCl). To install and configure a client application that enables you to connect to and use a

Trafodion database, see the Trafodion Client Installation Guide.

3.1. Categories

The statements are categorized according to their functionality:

Data Definition Language (DDL) Statements
» Data Manipulation Language (DML) Statements

» Transaction Control Statements

Data Control and Security Statements

Stored Procedure and User-Defined Function Statements

Prepared Statements

Control Statements

Object Naming Statements

SHOW, GET, and EXPLAIN Statements
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3.1.1. Data Definition Language (DDL) Statements

Use these DDL statements to create, drop, or alter the definition of a Trafodion SQL schema or object.

DDL statements are not currently supported in transactions. That means that you cannot run DDL

the session.

Statement

statements inside a user-defined transaction (BEGIN WORK...COMMIT WORK) or when
AUTOCOMMIT is OFF. To run these statements, AUTOCOMMIT must be turned ON (the default) for

What It Does

ALTER LIBRARY Statement

ALTER TABLE Statement
ALTER USER Statement
CREATE FUNCTION Statement

CREATE INDEX Statement
CREATE LIBRARY Statement

CREATE PROCEDURE Statement

CREATE ROLE Statement
CREATE SCHEMA Statement
CREATE TABLE Statement
CREATE VIEW Statement
DROP FUNCTION Statement

DROP INDEX Statement
DROP LIBRARY Statement

DROP PROCEDURE Statement

DROP ROLE Statement
DROP SCHEMA Statement
DROP TABLE Statement
DROP VIEW Statement
REGISTER USER Statement

UNREGISTER USER Statement

Updates the physical flename for a library object in a
Trafodion database.

Changes attributes for a table.
Changes attributes for a user.

Registers a user-defined function (UDF) written in C as a
functionwithin a Trafodion database.

Creates an index on a table.
Registers a library object in a Trafodion database.

Registers a Java method as a stored procedure in Java
(SPJ) within a Trafodion database.

Creates a role.

Creates a schema in the database.
Creates a table.

Creates a view.

Removes a user-defined function (UDF) from the Trafodion
database.

Drops an index.

Removes a library object from the Trafodion database and
also removes the library file referenced by the library object.

Removes a stored procedure in Java (SPJ) from the
Trafodion database.

Drops a role.

Drops a schema from the database.
Drops a table.

Drops a view.

Registers a user in the SQL database, associating the
user’s login name with a database username.

Removes a database username from the SQL database.
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3.1.2. Data Manipulation Language (DML) Statements

Use these DML statements to delete, insert, select, or update rows in one or more tables:

Statement What It Does

DELETE Statement Deletes rows from a table or view.

INSERT Statement Inserts data into tables and views.

MERGE Statement Either performs an upsert operation (that is, updates a table

if the row exists or inserts into a table if the row does not
exist) or updates (merges) matching rows from one table to

another.

SELECT Statement Retrieves data from tables and views.

TABLE Statement Equivalent to the query specification SELECT * FROM table

UPDATE Statement Updates values in columns of a table or view.

UPSERT Statement Updates a table if the row exists or inserts into a table if the
row does not exist.

VALUES Statement Displays the results of the evaluation of the expressions and
the results of row subqueries within the row value
constructors.

3.1.3. Transaction Control Statements

Use these statements to specify user-defined transactions and to set attributes for the next transaction:

Statement What It Does

BEGIN WORK Statement Starts a transaction.

COMMIT WORK Statement Commits changes made during a transaction and ends the
transaction.

ROLLBACK WORK Statement Undoes changes made during a transaction and ends the
transaction.

SET TRANSACTION Statement Sets attributes for the next SQL transaction — whether to

automatically commit database changes.
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3.1.4. Data Control and Security Statements

Use these statements to register users, create roles, and grant and revoke privileges:

Statement

What It Does

ALTER USER Statement

CREATE ROLE Statement
DROP ROLE Statement
GRANT Statement

GRANT COMPONENT PRIVILEGE Statement
GRANT ROLE Statement
REGISTER USER Statement

REVOKE Statement

REVOKE COMPONENT PRIVILEGE Statement

REVOKE ROLE Statement
UNREGISTER USER Statement

Changes attributes associated with a user who is registered
in the database.

Creates an SQL role.
Deletes an SQL role.

Grants access privileges on an SQL object to specified
users or roles.

Grants one or more component privileges to a user or role.
Grants one or more roles to a user.

Registers a user in the SQL database, associating the
user’s login name with a database username.

Revokes access privileges on an SQL object from specified
users or roles.

Removes one or more component privileges from a user or
role.

Removes one or more roles from a user.
Removes a database username from the SQL database.
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3.1.5. Stored Procedure and User-Defined Function Statements

Use these statements to create and execute stored procedures in Java (SPJs) or create user-defined functions (UDFs)

and to modify authorization to access libraries or to execute SPJs or UDFs:

Statement

What It Does

ALTER LIBRARY Statement

CALL Statement

CREATE FUNCTION Statement

CREATE LIBRARY Statement
CREATE PROCEDURE Statement

DROP FUNCTION Statement

DROP LIBRARY Statement

DROP PROCEDURE Statement

GRANT Statement

REVOKE Statement

3.1.6. Prepared Statements

Updates the physical filename for a library object in a
Trafodion database.

Initiates the execution of a stored procedure in Java (SPJ) in
a Trafodion database.

Registers a user-defined function (UDF) written in C as a
function within a Trafodion database.

Registers a library object in a Trafodion database.

Registers a Java method as a stored procedure in Java
(SPJ) within a Trafodion database.

Removes a user-defined function (UDF) from the Trafodion
database.

Removes a library object from the Trafodion database and
also removes the library file referenced by the library object.

Removes a stored procedure in Java (SPJ) from the
Trafodion database.

Grants privileges for accessing a library object or executing
an SPJ or UDF to specified users.

Revokes privileges for accessing a library object or
executing an SPJ or UDF from specified users. UDF from
specified users.

Use these statements to prepare and execute an SQL statement:

Statement

What It Does

EXECUTE Statement

PREPARE Statement
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Executes an SQL statement previously compiled by a
PREPARE statement.

Compiles an SQL statement for later use with the
EXECUTE statement in the same session.
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3.1.7. Control Statements

Use these statements to control the execution, default options, plans, and performance of DML statements:

Statement What It Does

CONTROL QUERY CANCEL Statement Cancels an executing query that you identify with a query
ID.

CONTROL QUERY DEFAULT Statement Changes a default attribute to influence a query plan.

3.1.8. Object Naming Statements

Use this statements to specify default ANSI names for the schema:

Statement What It Does
SET SCHEMA Statement

Sets the default ANSI schema for unqualified object names
for the current session.
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3.1.9. SHOW, GET, and EXPLAIN Statements

Use these statements to display information about database objects or query execution plans:

Statement

What It Does

EXPLAIN Statement
GET Statement

GET HBASE OBJECTS Statement

GET VERSION OF METADATA Statement
GET VERSION OF SOFTWARE Statement
INVOKE Statement

SHOWCONTROL Statement

SHOWDDL Statement

SHOWDDL SCHEMA Statement

SHOWSTATS Statement
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Displays information contained in the query execution plan.

Displays the names of database objects, components,
component privileges, roles, or users that exist in the
Trafodion instance.

Displays a list of HBase objects through an SQL interface

Displays the version of the metadata in the Trafodion
instance and indicates if the metadata is current.

Displays the version of the Trafodion software that is
installed on the system and indicates if it is current.

Generates a record description that corresponds to a row in
the specified table or view.

Displays the CONTROL QUERY DEFAULT attributes in
effect.

Describes the DDL syntax used to create an object as it
exists in the metadata, or it returns a description of a user,
role, or component in the form of a GRANT statement.

Displays the DDL syntax used to create a schema as it
exists in the metadata and shows the authorization ID that
owns the schema.

Displays the histogram statistics for one or more groups of
columns within a table. These statistics are used to devise
optimized access plans.



Trafodion SQL Reference Manual

3.2. ALTER LIBRARY Statement

The ALTER LIBRARY statement updates the physical filename for a library object in a Trafodion database. A library object
can be an SPJ’s JAR file or a UDF'’s library file.

ALTER LIBRARY is a Trafodion SQL extension.

DDL statements are not currently supported in transactions. That means that you cannot run this
statement inside user-defined transaction (BEG N WORK..COVMM T WORK) or when AUTOCOMMIT is
OFF. To run this statement, AUTOCOMMIT must be turned ON (the default) for the session.

ALTER LI BRARY [ [ cat al og- nane. ] schema-nane. ]| i brary-nane
file library-filenane
[ host nanme host - nane]
[local file host-filenane]

3.2.1. Syntax Description of ALTER LIBRARY

e schema-nane. ]l i brary-nane

specifies the ansi logical name of the library object, where each part of the name is a valid sql identifier with a
maximum of 128 characters. specify the name of a library object that has already been registered in the schema. if you
do not fully qualify the library name, trafodion sql qualifies it according to the schema of the current session. for more

information, see identifiers and database object names.
«file library-fil ename

specifies the full path of the redeployed library file, which either an spj's jar file or a udf’s library file.
« host name host-nane

specifies the name of the client host machine where the deployed file resides.
«local file host-filenane

specifies the path on the client host machine where the deployed file is stored.
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3.2.2. Considerations for ALTER LIBRARY
* HOST NAME and LOCAL FILE are position dependent.
Required Privileges

To issue an ALTER LIBRARY statement, one of the following must be true:

* You are DB ROOT.
* You are the owner of the library.

* You have the ALTER or ALTER_LIBRARY component privilege for the SQL_OPERATIONS component.

3.2.3. Examples of ALTER LIBRARY

» This ALTER LIBRARY statement updates the JAR file (SPJs) for a library named SALESLIB in the SALES schema:
ALTER LI BRARY sal es.saleslib FILE Sales2.jar;"
» This ALTER LIBRARY statement updates the library file (UDFs) for a library named MYUDFS in the default schema:

ALTER LI BRARY myudfs FILE $TMJDFLI B;
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3.3. ALTER TABLE Statement

The ALTER TABLE statement changes a Trafodion SQL table. See Tables.

DDL statements are not currently supported in transactions. That means that you cannot run this
statement inside a user-defined transaction (BEGIN WORK...COMMIT WORK) or when
AUTOCOMMIT is OFF. To run this statement, AUTOCOMMIT must be turned ON (the default) for the

session.

ALTER TABLE nane al ter-action

alter-action is:

ADD [ COLUMN] col um-definition

ADD | F NOT EXI STS col um-definition

ADD [ CONSTRAI NT constrai nt-nane] tabl e-constraint
DROP CONSTRAI NT constrai nt-nane [ RESTRI CT]

RENAME TO new nane [ CASCADE]

DROP COLUWN [I F EXI STS] col um- nane

colum-definition is:

col um- nane dat a-type

([ DEFAULT def aul t]
[[constraint constraint-nane] columm-constraint])

data-type is:

char[acter] [(length)[characters]]
[ CHARACTER SET char - set - nane]
[UPSHI FT] [[not] casespecific]
char[acter] varying (length)
[character set char-set-nane]
[upshift] [[not] casespecific]
varchar (length) [character set char-set-nane]
[upshift] [[not] casespecific]
nuneric [(precision [,scale])] [signed|unsigned]
nchar [(length) [character set char-set-nane]
[upshift] [[not] casespecific]
nchar varying(length) [character set char-set-nane]
[upshift] [[not] casespecific]
smal | i nt [ signed| unsi gned]
i nt[eger] [signed|unsigned]
| ar gei nt
dec[imal] [(precision [,scale])] [signed|unsigned]
float [(precision)]
real
doubl e precision
dat e
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| tinme [(time-precision)]
| tinmestanp [(tinmestanp-precision)]
| interval { start-field to end-field | single-field }
default is:
literal
| null
| currentdate
| currenttime
| currenttinmestanp }
colum-constraint is:
not nul |
| unique
| check (condition)
| references ref-spec
tabl e-constraint is:
uni que (colume-1Iist)
| check (condition)
| foreign key (colum-1list) references ref-spec
ref-spec is:
referenced-table [(colum-1list)]

colum-list is:

col um-nane[, col um-nane]...
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3.3.1. Syntax Description of ALTER TABLE

e name
specifies the current name of the object. See Database Object Names.
o ADD [ COLUMN] col umm-definition
adds a column to table.
The clauses for the column-definition are:
e cOl um- nane

specifies the name for the new column in the table. column-name is an SQL identifier. column-name must be
unigue among column names in the table. If the column name is a Trafodion SQL reserved word, you must delimit it

by enclosing it in double quotes. For example: " sql " . myvi ew. See Identifiers.
. data-type

specifies the data type of the values that can be stored in column-name. See Data Types If a default is not

specified, NULL is used.
o« DEFAULT def aul t

specifies a default value for the column or specifies that the column does not have a default value. You can declare
the default value explicitly by using the DEFAULT clause, or you can enable null to be used as the default by
omitting both the DEFAULT and NOT NULL clauses. If you omit the DEFAULT clause and specify NOT NULL,

Trafodion SQL returns an error. For existing rows of the table, the added column takes on its default value.

If you set the default to the datetime value CURRENT_DATE, CURRENT_TIME, or CURRENT_TIMESTAMP,
Trafodion SQL uses January 1, 1 A.D. 12:00:00.000000 as the default date and time for the existing rows.

For any row that you add after the column is added, if no value is specified for the column as part of the add row

operation, the column receives a default value based on the current timestamp at the time the row is added.
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e [[constraint constraint-nane] col umm-constraint]

specifies a name for the column or table constraint. constraint-name must have the same schema as table and must
be uniqgue among constraint names in its schema. if you omit the schema portions of the name you specify in
constraint-name, trafodion sql expands the constraint name by using the schema for table. see database object

names.

if you do not specify a constraint name, trafodion sgl constructs an sql identifier as the name for the constraint in the
schema for table. the identifier consists of the fully qualified table name concatenated with a system-generated unique

identifier. for example, a constraint on table a.b.c might be assigned a name such as a.b.c_123... 01....

e col um- const rai nt options:

e« not null

is a column constraint that specifies that the column cannot contain nulls. if you omit not null, nulls are allowed
in the column. if you specify both not null and no default, then each row inserted in the table must include a

value for the column. see null.
e uni que

is a column constraint that specifies that the column cannot contain more than one occurrence of the same
value. if you omit unique, duplicate values are allowed unless the column is part of the primary key. columns

that you define as unique must be specified as not null.
- check (condition)

is a constraint that specifies a condition that must be satisfied for each row in the table. see search condition.
you cannot refer to the current_date, current_time, or current_timestamp function in a check constraint, and you

cannot use subqueries in a check constraint.
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- references ref-spec

specifies a references column constraint. the maximum combined length of the columns for a references constraint is

2048 bytes.
e ref-specis:
referenced-table [(colum-1list)]

ref erenced-t abl e is the table referenced by the foreign key in a referential constraint. referenced-table cannot
be a view. referenced-table cannot be the same as table. referenced-table corresponds to the foreign key in the
table.

col ume- I i st specifies the column or set of columns in the referenced-table that corresponds to the foreign key in
table. the columns in the column list associated with references must be in the same order as the columns in the
column list associated with foreign key. if column-list is omitted, the referenced table’s primary key columns are the

referenced columns.

a table can have an unlimited number of referential constraints, and you can specify the same foreign key in more
than one referential constraint, but you must define each referential constraint separately. you cannot create self-

referencing foreign key constraints.
« add [constraint constraint-nane] table-constraint

adds a constraint to the table and optionally specifies constraint-name as the name for the constraint. the new

constraint must be consistent with any data already present in the table.
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