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1. SQL CONCEPTS

1.1 Introduction

This chapter defines terms and conseptrelational database systerfike remainder of the
T RUSTED R uBIX SQL Reference Guiderelies on these definitions.

1.1.1 General Terms

A program means the host applicatipnogram that usesQL to access data.

Compilation means the process of converting a program to its executableVithram this manual asserts
that a fact must be known at compilatiime, the fact must be known before any-poepilationbegins.

A setis an unordered collection of distinct objects
A multi-setis an unordered collection of objects that are not nadbsdistinct.
A sequencas an ordered collection of objects that are not necessarily distinct.

Thecardinality of a collection is the number of objects in that collectidnless specified otherwise, any
collection nay be empty

1.2 DATA TYPES AND VALUE S

A valueis a data item in the databagesingle value is the smallest logical subdivision in the database
The physical representation of a value in a database is undefined

A null value is distinct from all nonull values and represents a case where an actual value is unknown
or not applicableEach nomull value has a data typ& data type is a set of possible valueagel6
definessix genericdata types bit string,characte string, numeric, date/timeterval security label

Within each generic data type, there are severaled data typeswith specific attributes.

The null value is a validalue for all data typedt is distinct from all nomull values of that data type.

Each nomull value has éogical representationwhich is its display form in the syntax sfL Its

logical representation isliéeral (see pagd0). The null valuenas no literal representatidn somesQL
statements, the keywordLL refers to a null valugeach nomull value is in the character isig,

date/time, interval or numeric clagsy two values can be compared unless they are in different classes.

1.2.1 SQL Character Set

R provides a character gt contains at least the 26 uppercase letter2@l@vercase letters, the 10
digits specified in Appendix B, a blank character, a4iae indication, and the following symbols
required by theqQL language:

()<>o=%+-/?2 % |
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1.2.2 Expressions

ThesqL language providesxpressionghat let database queries be based on computateagégd?)
andpredicatesthat extract rows from tables based on whether they satisfy true/false assertipagésee
40). The host language marovide mechanisms to perform additional computations, whose results can
be used to generate a query.

1.3 TABLES

A table is a collection of values that may vary over tifike table's values are arranged imes and
columns The columns arerdered and at least one must be predére rows are not ordered and a table
can have zero row$hus, a table is a mulsiet of rows; a row is a neempty sequence of values.

A value is the smallest unit of data in a table that can be selected or updateds the smallest unit of
data than can be inserted into a table and deleted from aAdhlgle has a specificatipwhich includes

a specification of each of its columiisrery ow of a table has the same cardinality and contains a value
of every column of that tahl@hei™ value in every row of a table is a value of tieolumn of that table.

Thedegreeof a tableis its number of columns, which isglcardinality of each rowrhecardinality of
the table is its number of rows, which is the cardinality of each column.

1.3.1 Attributes of Columns

A columnis a muti-setofvaluesThe creator of a t abibdesangadinalf i es e a
position withinthetableA c ol umnés attri butes include its name,
constrained to contain only ngnll values Columns can also be added to a table after it is created.

Each column hasdefault value. This is the value to be given to the column when a program inserts a
new row into the table without specifying a value for that coluindefault value can be specified when
the columnisaddedtoatablef no def ault val ue ultwluesigiheaaullvalueed, t he

The creator of a table can specify additional constraints on a table or on a column.

1.3.2 Types of Table

Each usedefined tablas one of the following:

- Base table
A base tal#is a named table defined by REATE TABLE statementThe specification of a base
table includes its name.

- Derived table
A derived tablas a table derived directly or indirectly from one or more other tablelseby t
evaluation of auery-expressionPaged7 describes the options tlseL program has for
conceptually combining tables and for extracting desired information from the table(s).

Examples of derived tables include:

- Viewed table
A viewed table (or &iew) is a named derived table defined byrREATE VIEW statementThe
specification of a viewed table includes its na(Berived tables other than views are not named.)
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- Grouped table
When a query specificatia@ontains aSROUP BYor HAVING clause, evaluation involves
arranging rows into grogso that, in each group, all values of specified columns (called the
grouping columns) are equa grouped tablés a derived table th&ontains such groupkn
some contexts, set functions operate on the individual gréepgxample, a computation can
use the sum, average, or cardinality of a group.

- Grouped view
A grouped views a viewed table derived from a gpmd table.

In this document, table generally refers to viewed tables as well as base tables.

1.3.3 Updatability of tables

A tableis eitherupdatable or read-only. Updatability means whether it is validiwodify the tableThe
INSERT, UPDATE andDELETE statementare permitted for updatable tables and are not permitted for read
only tables.

All base tables arupdatableNo grouped tables nor grouped views are updatAbléewed tables
updatable if it is derived from an updatafleeryexpressionThe updatability of @ueryexpressions
defined on pagéd8. It generally depends on the updatability of the constitgeaty-specificatiors),
which is definedn page45s.

1.3.4 Indexes

An index can be thought of as a list of pointers to the rows of a tatilered based on the values of one
or more specified columns of the taliistence of an index may enhance performdnycebviating
certain sorbperations or by reducirte scanning of the table that is necessary to build a result set.

1.3.5 System Views

In addition to usedefined viewed tables, there are predefined viewed tables sgiiezin viewsThey
are useiaccessible, readnly viewed tables that contain information about the datal®stem views
are described in more detailtime T rusTeD R uBIX Information Schema Guide

1.3.6 Integrity Constraints

Databases may haugegrity constraints. They define a datmse's valid states by constraining the
values in its base tableBhe following integrity features are provided By :

- NOT NULL constraint
A table may prevent a column from containing null values.

- Unique constraint
A tabl e may r e qulesfera toluran, orferagrbup of columrs takea together,
be uniqueOne set of uniqgueolumns may form a primary key for the tal{fEhe indexes
mentioned ompage3 can also be used to prevent twavs in a table from containing the same
values in one or more columns.)

- Referential constraint
A table may require that each row's values for a column, or for a group of columns taken together
(provided none are null), be present in a corresponding set of columns in some table in the database
These columns are calledaeign key.
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- Check constraint
A table may limit the values that may be stored in a row

Integrity constraintare checked at the end of theL statement.

A CREATE TABLE statement that creates a table with integrity constraints specifies the result of subsequent
operations that would violatecanstraint For example, the subsequent statement may fail, it may have no
effect, or it may make additional changes to the database to preserve the required integrity.

1.4 Database System

1.4.1 Clients and Servers

The operation of a databasgsten effectively involves two processorsckent and aserver. The terms
client and server in this document always mganclient andsqQL server Connection statemengsich as
the CONNECT statement (se€onnectiong manage the associations between a client and one or more
servers.

When a program is active, it is bound to a single ctiesit processes the first implicit or explicit
CONNECTstatementThe client commuriates with one or more servers, either directly or through other
agentsThe clientprocesses theET DIAGNOSTICSstatement and has the primary role in processing
CONNECT statementsT he client may provide other functions independent of any server.

A servermprocesses database requests from the chetltbwing the execution of such statements,
diagnostic informatiois passed (in an undefined way) into the diagnostics area of the client.

Number and Location of Servers

An Open Groupcompliant client lets the application connect to nplatiserves. The application uses a
singlesqQL programmingparadigmio gain access to both local and remote servers.

Connections

A connection is an association between a client asehaer The following statements manage
connections:

The CONNECTstatement associates a client with a server.
TheDISCONNECTSstatement ends this association.
- TheSET CONNECTIONStatement chooses a connection from among existing connections.

Connection Context
For the duration of a connectidmetween a client and server gusteo R uBIX preserves at
least the following context:

- the transactioattributes describeon page9.

1 The International Standard associates some of the context with a sQL session, which is a concept defined separately from the
concept of a connection to a server. This document uses the term connection exclusively.
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1.4.2 Database Organization

Metadata and Data
Each server providesdatabase which consists aometadataanddata.

Metadata comprises the definitions of all active base tablesed tables, indexes, privileges and user
names(An item of metadata is active if it has been defined and has not subsequently been tregped
names are definash pagel2.)

Data comprises every kg in every active table.

Schema

A schemais a collection of related objectd schemamay contain base tables, and contains any indexes
that are defined on the base tables.

A schema has a separate namesfiaee is, the name of every object in the schema must be unique) for
each of the following:

-  Tables - Indexes - Character sets - Collations.

Catalogs

Catalogsare named collections of schema insan environmentAn SQL environment conias one or
more catalogs and a catalog contains one or more sck®B1g catalog contains a schema named
INFO_SCHEMthat contains the views of the information schema, or system tables.

The creation and destruction of catalogs is implementaédimed The set of catalogs that can be
referenced in angQL statement, during any particular transaction or during the coursesafiLagssion,
is also implementaticdefined.

Three -part Naming

An application can uniquely identify a tabbr index by qualifying the table or index identifier (preceding
it with its schema namebn turn, a schema name may be further qualified by preceding it with a catalog
name A fully qualified table, index, or view qualifier takes the form of:

- catalogname.schemaame.tablenhame
- catalogname.schemaame.indexname
- catalogname.schemaame.viewname

The total length of a thregart name is 150 characters, with each part equal to a maximum of 50
characters.

CertainODBC metadata functions return result setedoseTABLE_CAT column indicates the catalog
name of an objecFor objects that do not have a catalog name, this column containslaragfostring,
except that if the implementation does not support catalog names, the column may instead be null.

Thecatalognameandschemanameare each syntacticallywserdefinedname Other implementation
defined object namingystems may also be supportiedall cases, use of qualification is optional for the
application program.
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1.5 Users Manageme nt

Trusted RUBIX uses a twiber user structuravhich consists of the DBMS user and the optional

application userThe DBMS user connects directly to the database server and performs SQL based
operationsAn authenticated DBMS user is rerpd for every diambase sessioithe application user

connects to a middleware application and performs operations as defined by the middleware application.
The middleware application itsef executed by a DBMS usédihe purpose of the application user is to
extend the mndatory access controls of Trusted RUBIX to sed@rdisers.

1.5.1 DBMS Users

An authenticated DBMS user is required for every database seBs®@BBMS user must be a valid
operating system (OS) user on the DBMS server host plati2BHlS users have an associated group
which may be used for access conthacess control of thBBMS user is managed through the Trusted
RUBIX discretionary access otol, multilevel securityattribute based access contranid role based
access contrahechaisms

If the DBMS client process executes on the DBMS server host platform, authentication occurs by
extracting the user and group I Dés from the <clien
remote host, then authentication occurs onthe DBMSr ver host platform using t
Pluggable Authenticatiomodule (PAM).

1.5.2 Applications , Application Administrators , and Application
Users

A Trusted RUBIX applicdon corresponds to @RBMS middleware applicatiomAn application typically

services its own set of application users. On traditional database systems, these application users are
unknown to the DBMS and therefamet controlledoy the security mechanisms thie DBMS. However,
Trusted RUBI X applications users are authenticate
security attributesApplication users have a string name that is unique within its associated application

and an integer ID that is unigwvithin the entire database.

An example of an application user is the typical user of an internet banking appliéafitination
U s eacdess to the databaseontrolled using the Trusted RUBIX attribute based access control
(ABAC) mechanism, the 8arity Policy Manage(SPM).

To configure the application user tier the following steps are followed:
1. TheDatabasédministrator creates a named applicaiOREATE APPLICATIONcommand) This
applicationcorresponds to a DBMS middleware application.
2. The &curity Administrator creates one or more application administretaEATE
APPLICATION_ADMIN command)An application administrator is a DBMS user that is allowed to
execute the middleware applicatiandsetthat application as current in the databassisa
3. The application administrator executes the middleware application, connects to the database, and
creates one or mosepplication user€CREATE APPLICATION USERcommand,) as described next

To service application users the following steps afleved:
1. The application administrator executes the middleware appliGitbsets the application as being
current(ALTER SESSION SET APLICATION command)
2. The middleware application receives operations from application users.
3. The middleware apightion authenticates the application usethe DBMS(AUTHENTICATE
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APPLICATION_USERcommand) The DBMS sets the application user in thierentdatabase session.

4. Theoperations submitted by the application user to the middleware appliasgiomappeto SQL
operations and submitted to the database system.

5. The ABAC security policy of the SPM consults the current application user and ensures only
operations permitted for that application user are allowed. It also ensures that rows created by the
appicationuserare labeled as being created by the application user.

The ABAC security policy of the SPM will ensure that the DBMS user may not perform any operation
restricted to an application user unless that application uakoisurrently authentidad. Thus, both the
DBMS user and application user must be authenticated to the ddiabasg such operation succeed
Both identities are usable for access controls using the SPM.

1.6 ACCESS CONTROL

A server distinguishes between differesers Each user is identified bywser name Every program is
executed on behalf of a us@hecurrent user is the usepn behalf of whom the current program is
executed. The identity of theersis specified implicitly or explicitly in theONNECT statement.

T RUSTED R uBIX uses additional criteria to restrict database ac&ifically, in
environments where such protections are approprigedatory (labebased) protections can be
implementedSeether Secur i ty F eG@uidefor ensre detaile r 0 s

1.6.1 Privileges

A privilege authorizes a user to perform a given category of action on a specified database object. All
data nanipulation statements report an error if the current user does not have the appropriate privilege for
the operationDifferent access privileges are applicable to different types of objects

TheNuLL privilegeis applicable to allypes. It is a specific privilege that explicitly disallows access to
the object for the specific user. It takes precedence over all other accesscontrol

The additional privileges applicable to databas¢alog and schemabjects ar&EAD, WRITE, andeEXEC.

These objects are similar in that they contain other objects (databases contain catalogs; catalogs contain
schema; and schema contain relatiang view$. The READ privilege permits the subject to list the object
namesWRITE privilege permits the subject to create and drop objectsgaad privilege permits the

subject to access the contained objects.

The privileges applicable to table objects (relations and views) are

- SELECT(), - UPDATE(l), - DELETE,

- SELECT, - UPDATE, - CRVIEW,
- INSERT(I), - REFERENCES - REFVIEW.
- INSERT, - REFERENCES),

ThePRIVILEGE(I) form of these privileges permits the subject ace&gILEGE to column | of a table
ThePRIVILEGE form of these privileges impliesRIVILEGE(]) for all current or future columns | of that
table TheSELECT, INSERT, andUPDATE privilegespermit the subject to perform the corresponding
operation on the table. TIREFERENCES) privilege permits the subject to reference a specific column |
of the table in an integrity constraifithe DELETE privilege permits the subject to deldigples from the
table. There is no correspondibgLETE(]) privilege becausBELETE operates on entire tupley

© 2011Infosystems Technology, Inc. 6.0 REVISION 7



SQL Reference Guide ?

definition. TheCcRVIEW privilegepermits the subject to create a view that references the Fatdly, in
order for a subject to access a view, the subject mustREReEW privilegeon all of the tables
references in the view.

Each of the privileges listed above for all types of objects are also associated with an additional privilege,
the GRANT privilege (WITH GRANT OPTION). In no case can any specified privilege, eSBLECT, be
granted to another usenless that user also has the grant option for the specified privilegegiecT.

1.6.2 Authorizations

Authorizationdn R can be granted to useggoups andPUBLIC. Authorizations are either implicit or
explicit. Implicit authorizations are granted when an object is cre¥iben a database, catalog, schema,
or stored relation is created, the creator is granted all applicable privileges (ekeept foincluding the
grant option for all privileges. When a view is created, the creator is granted the intersection of the
privileges held by the creator on all the tables referenced in the view defiNiGarther implicit
authorizations are grante@an object creation. Explicit authorizations are granted/revoked via explicit
user action (i.e., by using tleRANT/ REVOKE statement

T RUSTED R uBIX mediates all access by subjects to objects based on the subject's
authorizations R  uses th@most specifid rule to resolve conflicts between these authorizatilbras

user is specifically granted or denied authorization to an object, this authorization takes precedence over
any authorizations that are granted or ddrb groups to which the user belorfgsnilarly, group
authorizations take precedence over authorizationsgaoicC.

Since arR  subject can simultaneously possess multiple group memberships, the subjects effective
group authorizatiois calculated by forming the union of the subject's individual group authorizdtions
calculating this intersectiomuLL privilege is ignoredThat is, just because a subject is explicitly denied
access by virtue of being a membepnoé group, it doesn't mean the subject cannot obtain access by

virtue of being a member of another (authorized) group.

For a detailed discussion of access control, please s&e th8ecurity Features User's Guide

1.7 TRANSACTIONS

A transaction is a sequence of executaBleL statements that is atomagth respect to recovery and
concurrencyWith one exception described below, changes that a transaction makes to a database can be
perceived by that applicatidout cannot be perceived by other applications unless and until the original
transaction ends with@oMMIT statement.

A transactiorstarts (becomes active) when a program that doesreatdglhave an active transaction
executes asqL statement that operates on a databEse program can end the transaction by executing
one of these statements:

- CcomMMIT enacts all changes made to the database during the transacti

- ROLLBACK cancels all changes made to the database during the transaction.

If the program ceases execution without ending the transaction, then according to undefined criteria,
either aCOMMIT or ROLLBACK OCCuUrs.
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1.7.1 Transaction Attributes

A transaction has the following attributes:

- Access Mode
A transact i oineither readnly erseadwrite Theread-only access mode applies
only to tablesEven f the relevant tables and cursare updatable,ZELETE, INSERT Or UPDATE
statement fails if it is within a transaction with the reafly access mod€hanges to metadata
(data definition statements) are also disalloweslich transactions.

In a transaction with theead-write access mode, the above restriction does not apply, but
updates to metadata and data may be prevented by other restrictions suchasdatade
cursor or table or lack of access rights.

- Isolation Level
The isolationleveb f a t r a n s aREAD UNCOMMISTED, READ €OMMITITEDY
REPEATABLE READOr SERIALIZABLE. The isolation level specifies the degree to which the
operations ometadata or data interact with the effects of concutransactions discussed
pagell.

- Size of Diagnostics Area
The size of the diagnostics area (the number of diagnostic settatit can contain) is also a
transaction attribute.

In sQL, the application does not specify the attributes when starting a transhgtead, theET
TRANSACTION statement specifies the attributes to be used in the next transaction.

1.7.2 Concurrent Tran sactions

Concurrent transactiongre transactions begun by different programs that gain access to the same
metadata or data and that overlap in tikleconcurrent transactions are by defagiiaranteed to be
serializablethat is, any interaction between the transactions occurs only in ways that guarantee that the
result is the same as some serial sequehtte same transtons This corresponds to tr8ERIALIZABLE
isolation level defined in the International Standétres the highest isolation level.

At lower isolation levels, one or more of the following phenomeag atcur during the execution of the
following transactions:

- Phantoms
Selecting rows second time with the same search conditions may retrieve a different set.of rows
The second set may inclufighantond rows that another, concurrent transaction inserted after
the first retrieval.

- Non-repeatable reads
Reading the same row a second time may produce a different result, if the row is updated or
deleted byanother concurrent transactions.

- Dirty reads
All transactions perceive changes to the database even before they are committed.

The various transaction isolatitevels are defined beloas guarantees that certain of the above
phenomena are not possible:
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Non -
Isolation Level Dirty Read repeatable Phantom
Read
SERIALIZABLE Not possible  Not possible  Not possible

REPEATABLE READ Not possible  Not possible Possible

READ COMMITTED Not possible Possible Possible
READ UNCOMMITTED Possible Possible Possible
When an application specifies an isolation levekustep R UBIX prepares to conduct the next

transaction so that the cesponding phenomena are not possible in that transaction, from the point of
view of the application, based on database operations performed by other concurrent applications.

In/R , all four isolation levels are available to the applicatidowever, speification of higher
isolation levels may result in reduced concurrency.

Additional Guarantees

Regardless of the transaction isolation level, all transaction work is guaranteed to be atomic (which means
that the results of (ttherall committadsonad oliecbback)sandéise c ut i on a
guaranteed that no updates are. lmsaddition, it is guaranteed that none of the phenomena listed above

occur (as irsERIALIZABLE isolation level) during the following operations:

- the implied reading anetadatalefinitions that must be performed in the execution @
statement;

- the checlng of integrity constraints; and,
- the execution of referential actions associated with nefi@teconstraints.

TheR User 6 s Guidisaugsasintfudheridetdil the implicatiaisising various
concurrency schemes and how arwsa specify which scheme to use.

2 For example, a primitive but valid method of guaranteeing serializability would be to actually serialize concurrent transactions.
Users and implementors may evaluate the consequences of each isolation level by performance measurement of the database.
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2. SQL COMMON ELEMENTS

2.1 NOTATION

The following syntactic notatiois used to define th&QL syntax, both in theyNoPsissection and in
Appendix A:

- Words shown in uppercase, suclhcasNT, are literal syntactic eleamts ofsQL and must appear
as shown.

- Words in italics, including hyphen(for examplesearchconditior), are descriptive terms for
syntactic element3 he term may appear in the text to refer to the eleriiénén two elements
with the sameyntactic form have different semantic rules, they may have separate names such as
field-namel andfield-name2.

- Square brackets [ ] enclose syntax that is optional.
- Braces { } delimit a range of syntax to which vertical bars or ellipses apply (se€)below
- Vertical bars separate mutually exclusive options.

- Anellipsis (...) means that the syntax enclosed by the immediately preceding pair of braces or
brackets may be repeated.

- All other symbols (such as parentheses) are literal syntactic elemeaisard must appear as
shown.

2.2 ERRORS AND WARNINGS

Any sqQL statement can result in unqualified success or can result in a variety of warning or error
outcomesThe preferred way for an application to test the outcome sfastatement is to test the
SQLSTATESfatus variable.

Anywhere that this manual contains a statement imposing a requirement on the application for proper
invocation of arsQL statement, it means thatrusten R UBIX checks that it was called
properly The manual also indicates theLSTATEvalueby whichrR  reports a violation of this rule.

2.2.1 Syntax Errors

Violation of any syntactic assertion in this manual that does not spesffysTATEvalue is a Syntax
error (42000 The general rule is that théQLSTATEapplies to the syntax rules in teenoPsisand
DESCRIPTIONSections oBQL statement descriptions.

2.3 LANGUAGE STRUCTURE

The SQL languageombines charactefeom the system's character set to form tokens and searator

2.3.1 Separator s and SQL Comments

A separator is a space newlingndication, or arsQL comment A separator may be followed by another
separator or a tokeif the newlineindication is a character, it cannot be used to form a token.
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An sQL commentbegins with two or more consecutive hyphens and runs up to the next newline
indication A comment must not exist on the same line as@rstatement. It mustxist on separate
line(s).

2.3.2 Tokens

A tokenis either a nowelimiter tokeror a delimiter tokenA non-delimiter token must be followed by a
separator or, if allowed by the syntax, a delimtoken A non-delimiter token is aiserdefined namea
host identifier, a keyword orrumericliteral. A delimiter token is @haracterstring-literal or one of the
characters:

,()<>.:=*+-?and/

or one of theeharacterpairs:

<> >= <:and||

A userdefined name or a keyword may contain lowercase lettetBese tokens, a lowercase letter is
equivalent to the corresponding upperdagter. Literals are describeoh pag 24.

2.3.3 User -defined Names

A userdefinednameis a character strintipat must be supplied by the user to satisfy the format in which
that name appear may @nsist of upperand lowercase letters, digasd underscoreharacters, except
that the first character must be a lettdt the characterin a userdefined name are significant, except

that case is not significartiserdefined names are represented in uppercase in the system views, in the
diagnostics area, and QL descriptor areas.

The maximum length of a usdefined name is 50 characs A userdefined name must not be one of
the reserved woslisted on pagd4.

Delimited User -defined Names

Userdefined names may be enclosed in dogbtetes(f0). These are called delimitederdefined names
The text within the double quotes is called the body of thedeimed nameTo specify a double quote
as a component character of the tifined name, two consecutive double quaggsear in the body.

Delimited userdefined names are special in three respects:

- They can contain charactelet the syntax afQL would not permit or would interpret specially
if they occurred without delimitation, including blanks in any or all positions.

- They can be identical toraserved keyword

- They are tested in a case sensitiwvanner, allowing the application to specify uppseand
lowercasdetters.

The valueof a delimited usedefined namés the body (defined above) of the name, after converting each
instanceof two consecutive double quotes to a single double g(idte value is visible to applications
through the system views the Trusted RUBIX Information Schema Guidée length limit of 50
characters specified for usgefined names applies to this valu

1 Consecutive hyphens inside a delimited user-defined name or character string literal do not begin an sQL statement.
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2.3.4 Types of User -defined Names

The following syntactic elements are usefined name$:

- unqualifiedbasetable-name
The name of a base tablecan be qualifieddee pagé3).

- unqualifiedcolumrtname
The name of a column,hich must be unigue within its tablé can be qualifiedsee pagé4).

- correlation-name
An alias for @able-name It is specified by being paired with tieblenamein aFrROM clause
Its function isdescribed on pagé9. It is used irtable-referenceswhich are defined on pagé.

- cursorname
The name of a cursdt must be unigue within a host program.

- unqualifiedindexname
The name of an indek can be quafied (see pagé?J).

- productnhame
A name that identifies rustep R UBIX 0 sQLversion.

- statemenhame
A name that identifies asQL statement that is prepared for execution.

- username
The name of a user (not necessarily therlagime) It must be unique within the names of
authorized users of the database.

- vendorname
A name that identifies the supplier Bf

- unqualifiedviewedtable-name
The name of a viewed tablie can be qualified.

2.3.5 Format of Object Qualification

An unqualifiedbasetable-nameis the defined name of a base talle unqualifiedviewedtable-nameis
the defined name of a viewed tabd unqualifiedindexnameis the defined name of an index

Any of these objects may be uniquely identified (qualified) by preceding its unqualified name with an
objectqualifier, which specifies the schema in which it residesobjectqualifier has the following
syntax:

schema name

Theschemanameis syntactially auserdefinedname In all cases, use of thubjectqualifier is an
application option.

To indicate a case where theL syntax allows the application to qualify an identifier, this specification

2 The user-defined-names in this document are generally called identifiers in the International Standard. As presented in this
section, this document uses the suffix -name in syntactic elements for classes of user-defined-name. The prefix unqualified- denotes
the element without qualification; when the prefix is omitted, it denotes the user-defined-name with any optional qualification allowed
for that class. By contrast, the International Standard applies a suffix -name to qualified identifiers and -identifier to unqualified
identifiers.
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introduces the following additional terms:

- The constrat [objectqualifier.Junqualifiedbasetable-nameis referred to as basetablename

- The constructdbjectqualifier.Junqualifiedviewedtable-nameis referred to as @ewedtable-
name

- The constructdbjectqualifier.Junqualifiedindexnameis referred to as andexname

A table-nameis either ebasetable-nameor aviewedtable-name

2.3.6 Default Qualification

For each connection, there is a defaalialog name, and a defauthema namdn any identifier that
could be qualified, if there is no catalog nhame, then the default catalog is implicit; if there is no schema
name, then the default schema is implicit.

The application can change the default catalog name by usisgtbhaTALOG statementlescribed on
page83. The application can change the default schema name by usisgTtBeHEMAStatement
described on pag#4.

The initial value of the default catalog namédgfault_catalog the default schema name is
fidefault_schema

2.3.7 Format of Column Qualification

A columnidentifiernames a column and must be unique within the names of the columns of the
associated tablé\ columnidentifier may be uniquely identified by being qualified biahle-nameor
correlation-name

The construct [ fable-name| correlation-name}.] unqualifiedcolumnnameis referred to as eolumn
name

2.4 KEYWORDS

Keywordsare predefined words that are required literally in some situati®@Ligyntax The syntax
definitions in this specification show keywords in uppercase leftaesfollowing keywords are
unavailable for use asserdefined names

ABSOLUTE DECLARE GO NULL SPACE
ACTION DEFAULT GOTO NULLIF SQL

ADD DEFERRABLE GRANT NUMERIC SQLCA

ALL DEFERRED GROUP OCTET_LENGTH SQLCODE
ALLOCATE DELETE HAVING OF SQLERROR
ALTER DESC HOUR ON SQLSTATE
AND DESCRIBE IDENTITY ONLY SQLWARNING
ANY DESCRIPTOR IMMEDIATE OPEN SUBSTRING
ARE DIAGNOSTICS IN OPTION SUM

AS DISCONNECT INCLUDE OR SYSTEM_USER
ASC DISTINCT INDEX ORDER TABLE
ASSERTION DOMAIN INDICATOR OUTER TEMPORARY
ASYNC DOUBLE INITIALLY OUTPUT TEST

AT DROP INNER OVERLAPS THEN
AUTHORIZATION ELSE INPUT PAD TIME
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AVG END INSENSITIVE ~ PARTIAL TIMESTAMP
BEGIN END_EXEC INSERT POSITION TIMEZONE_HOUR
BETWEEN ESCAPE INT PRECISION TIMEZONE_MINUTE
BIT EXCEPT INTEGER PREPARE TO
BIT_LENGTH EXCEPTION INTERSECT PRESERVE TRAILING
BOTH EXEC INTERVAL PRIMARY TRANSACTION
BY EXECUTE INTO PRIOR TRANSLATE
CASCADE EXISTS IS PRIVILEGES TRANSLATION
CASCADED EXTERNAL ISOLATION PROCEDURE TRIM
CASE EXTRACT JOIN PUBLIC TRUE
CAST FALSE KEY READ UNCOMMITTED
CATALOG FETCH LANGUAGE REAL UNION
CHAR FIRST LABEL REFERENCES UNIQUE
CHARACTER FLOAT LAST RELATIVE UNKNOWN
CHARACTER_LENGTH FOR LEADING REPEATABLE UPDATE
CHAR_LENGTH FOREIGN LEFT RESTRICT UPPER
CHECK FOUND LEVEL REVOKE USAGE
CLOSE FROM LIKE RIGHT USER
COALESCE FULL LOCAL ROLLBACK USING
COLLATE GET LOWER ROWS VALUE
COLLATION GLOBAL MATCH SAVEPOINT VALUES
COLUMN CROSS MAX SCHEMA VARCHAR
COMMIT CURRENT MIN SCROLL VARYING
COMMITTED CURRENT_DATE MINUTE SECOND VIEW
CONNECT CURRENT_TIME MODULE SECTION WAIT
CONNECTION CURRENT_TIMESTAMP MONTH SELECT WHEN
CONSTRAINT CURRENT_USER NAMES SERIALIZABLE WHENEVER
CONSTRAINTS CURSOR NATIONAL SESSION WHERE
CONTINUE DATE NATURAL SESSION USER WITH
CONVERT DAY NCHAR SET WORK
CORRESPONDING DEALLOCATE NEXT SIZE WRITE
COUNT DEC NO SMALLINT YEAR
CREATE DECIMAL NOT SOME ZONE

The following keywads are defined im rusTep R uBIx SQL but are not reserved wad

Applications may use them aserdefined names

ADA

CATALOG_NAME

CcC
CHARACTER_SET_CATALOG
CHARACTER_SET_NAME
CHARACTER_SET_SCHEMA
CLASS ORIGIN

COBOL

COLLATION_NAME
COLLATION_SCHEMA
COLUMN_NAME
CONDITION_NUMBER
CONNECTION_NAME
CONSTRAINT_CATALOG
CONSTRAINT_NAME
CONSTRAINT_SCHEMA

© 2011Infosystems Technology, Inc.

CURSOR NAME
DATA
DATETIME_INTERVAL_CODE

NAME
NULLABLE
PASCAL

DATETIME_INTERVAL _PRECISION PLI

DYNAMIC _FUNCTION
ENVIRONMENT_NAME
FORTRAN

HIGH

LENGTH

LOW

MESSAGE LENGTH
MESSAGE OCTET_LENGTH
MESSAGE TEXT
MORE

MUMPS

RETURNED_LENGTH
RETURNED _OCTET_LENGTH
RETURNED _SQLSTATE
ROW COUNT

SCALE

SCHEMA NAME
SERVER NAME
SUBCLASS ORIGIN
TABLE_NAME

TYPE

UNNAMED
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The following names are ressved worddor future use:

AFTER LEAVE PENDANT SEQUENCE
ALIAS LESS PREORDER SESSION
BEFORE LIMIT PRIVATE SIGNAL
BOOLEAN LOOP PROTECTED SIMILAR
BREADTH MODIFY RECURSIVE SQLEXCEPTION
CALL NEW REF STRUCTURE
COMPLETION NO REFERENCING TEST
CYCLE NONE REPLACE THERE
DEPTH OBJECT RESIGNAL TRIGGER
DICTIONARY OFF RETURN UNDER
EACH oID RETURNS VARIABLE
ELSEIF oLD ROLE VIRTUAL
EQUALS OPERATION ROUTINE VISIBLE
GENERAL OPERATORS ROW WHILE
IF OTHERS SEARCH WITHOUT
IGNORE PARAMETERS SENSITIVE

The following arer rustep R uBIX reserved words:
BOOLEAN INDEX POLYINSTANTIATION ROWREADLABEL
CLOB LABEL ROWID ROWREADTIME
BLOB LONG ROWIN SHORT
DATABASE MICRO ROWLABEL STOL
HISTORICAL NONE ROWOUT

2.5 GENERIC DATA TYPES

A data type is a sef cepresentable values data type restricts the contents or representation of a value.

There aresix generic data types; bit string, charading, date/time, intervahumericand security
label Non-null values within a generic data type can begaesi to one another and compared to one
another Generally, values cannot be assigned to or coaapaith values of another generic data type
(The null value is treatkspecially in comparisons and assignmentpsee30.) However, the
application may explicitly convert values from one generic data type to another ust#gtifenction
(seepage38).

Within each generic data typhere are a variety of named data typesamed data type has specific
characteristics anslQL syntax The application identifies a named data typeng arsQL keyword and,
for some named data types, may specify additional attributes such as length and pi=isezhdata
types are classified as shown below, and are defined in the following se&tionsQL supports the
named data types listedtime following table:

Generic Data Subclassification Named Data Types
Type

Bit/Byte String  Fixed Length BIT

(seepagel?) Variable Length BIT VARYING
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Generic Data Subclassification Named Data Types
Type
Byte String Variable Length BLOB
(seepagd®) _ _ o ________.
Character String Fixed Length CHARACTER (CHAR)
(see pagda8) Variable Length CHARACTERVARYING (VARCHAR)
___________ Variable Length_ _ _ cLoB _ _ _ _ ______________.
Numeric Exact Numeic DECIMAL (DEC)
(See pag48) INTEGER(INT)
NUMERIC
SMALLINT
Approximate Numeri¢ DOUBLE PRECISION
FLOAT
REAL
Date/Time DATE
(seepagel9) TIME
TIMESTAMP
Interval Long Interval INTERVAL YEAR
(seepage?l) INTERVAL MONTH

INTERVAL YEAR TO MONTH

Short Interval INTERVAL DAY
INTERVAL HOUR
INTERVAL MINUTE
INTERVAL SECOND
INTERVAL DAY TO HOUR
INTERVAL DAY TO MINU TE
INTERVAL DAY TO SECOND
INTERVAL HOUR TO MINUTE
INTERVAL HOUR TO SE@®ND
INTERVAL MINUTE TO SECOND

Security Fixed Length SHORT LABEL
(seepage23) Variable Length LONG LABEL

NOTE

The named data types are presented in tables in the following sections. The tables specify
minimum values for ranges, precisions and lengths that application developers can assun
T RUSTED R uBIX supports.

Thetables show the basic syntax of each hamed data type. Information about options of tl
syntax, and about valid synonyms for keywords shown in the table, appears in the followir
tables.

2.5.1 Bit String

A bit string is a sequence of bits, each having the value of 0 or 1. A bit string has a length, which is the
number of bits in thetring. The length is O or a positive integer.

The data type bit string is specified tiy. Bits in a bit string are numbered beginning with ¥ARYING
is not specified, then the length in bits of the bit string isdfixtn. If VARYING is specified, then the
length in bits of the string is variable, with a minimum length of 0 and a maximum length of

A bit string is either a fixed length or variable length bit string. The following named bit string data types
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are déined.
Named Data Type Description
BIT(n) 1<n<25165824 Bit string of fixed lengtm bits.
BIT VARYING(n) Variable length bit string with a
1<n<25165824 maximum string length bits.

2.5.2 Byte String

The following named ibstring data types are defined.

Named Data Type Description

BLOB Variable length of bytes with a
maximum length of 2,147,48%7
bytes.

2.5.3 Character String

A character string is a sequerafecharacters taken from a sffeccharacter setA character string has a
length, which is the number of characters in the sequémgetwo strings that use the same character set
can be compared, even if their lengths differ.

A character string is either a fixed length or variablegth character stringor variable length strings,
the length may be zer@he following named character string data types are defined:

Named Data Type Description
CHARACTER(N) Character string of fixed length
1<n<3145728 characters
CHARACTER VARYING(N) Variable length character string
1<n<3,145728 with a maximum string length

characters
CLOB Variable length character string

with a maximum length of
2,147,483%47 characters.

The application may omit thearenthesizetengthspecification K) following CHARACTER. The default
length is 1.

T RUSTED R uBIX SQL also allowsCHAR as a synonym foTHARACTER andVARCHAR as a
synonym fOrCHARACTER VARYING.

2.5.4 Numeric

Each numeric value is either exact or approximate.

An exact numeric valukas a precision and scaléhe precision is a positive integer that detieres the
total number of significant decimal digitBhe scale is a nenegative integer representing the number of
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significant decimal digits to the right of the decimal point.

An approximate numeric valumnsists of anantissaand an exponentThe mantissa is a signed numeric
value and the exponent is a signed integer value that specifies the magnitude of the.rAantissa
approximate numeric value has a precision, which representartiisen of significant bits in the
mantissa.

The following named numeric data types are defined:

Named Data Type  Description
DECIMAL(p,9 1 <=p<=50; 0<s<p Exact numeric, signed, precisipnscales.
Approximate numeric, signed, mantissa precision 47 bit
value zero or absolute value-38to 1038,
Approximate numeric, signed, mantissa precision at [ga

value zero or absolute value-88to 1038,

I Exact numeric, signed, precision 10 digits, scale zero;
value from2,147,483,648 through 2,147,483,647.

NUMERIC(p,9 1 <=p<=50;0 <s<p Exact numeric, signed, precisipnscales.

Approximate numeric, signed, mantissa precision 21 bit

value zero or absolute value-88to 1038

Exact numeric, signed, precision 5 digits, scale zero;

value from-32,768 through 32,767.

DOUBLE PRECISION

FLOAT(pP) 1<p<47

REAL

SMALLINT

Following DECIMAL andNUMERIC, the application may omit the scaleriting (p) as a synoym for (p,0),
or omit the precisioand scalepecifications entirelyThe application may likewise omit the precision
specificatian following FLOAT. The default scale is. @efault precisions fobECIMAL, NUMERIC, and
FLOAT data areadiscussed on padd®l

For bothDECIMAL andNUMERIC, the value all nines (9) is reservdthus, depending on how many
decinal digits are defined, the value is represented by 1 to 50. nines

T RUSTED R uBIX allowsDEC as a synonym fapECIMAL andINT as a synonym fONTEGER.

2.5.5 Date/Time

A date/timevalue contains some or all of the fislMEAR, MONTH, DAY, HOUR, MINUTE andSECOND

These fields always occur in the order listed here, which is from most signtfidaast significantEach

field is an integer except that tsecoNDfield can have an integer fractional seconds component
Date/time values are not character strings and cannot be used interchangeably with character strings in
comparisoror asggnment unless explicitly converted by use of tasT function.

The three classes of date/time data type are as follows:

- DATE
Contains ther/EAR, MONTH andDAY fields;

- TIME
Contains theioUR, MINUTE andSECONDfields; and,

- TIMESTAMP
Contains ther/EAR, MONTH, DAY, HOUR, MINUTE andSECONDfields.

A date/time data item may have the nualue, but if a date/time data item is Aaull, then all fields
required bytheitmé s c |l ass-nulhust be non

© 2011Infosystems Technology, Inc. 6.0 REVISION 7



SQL Reference Guide

by

Each field that is present in a date/time value has anagative value that denotes a date (using the
Gregorian calendaand/or a time (using a 2#bur clocR. The limit on the valuefoeeach field is that
normally imposed by the Gregorian calendar and thied24 timesystem:

- 0001< YEAR <9999

- 01<MONTH<12

- 01<DAY <31, constrained byONTH andYEAR
- 00<HOUR<23

- 00< MINUTE <59

- 00< SECOND< 62

A date/tineis only meaningful in conjunction with a time zohdowever, date/time values in

T RUSTED R uBIX SQL do not specify a time zonBleither clients nor servers are required to
account for different time zones or conveataltime values from one time zone to anatliehe
application or the user cannot infer sessibn)thee zone

the date/timevalue is ambiguous.

The following named date/tiendata types are defined:

Named Data Description
Type
DATE Date/time value describing a date. Its length i@

it contains arEAR, MONTH andDAY field (constrained
asdescribed on pagk) in the format:

YYYY -MM-DD

TIME(P) Date/time value describing the time in an unspecit
day, with precision p. Its length is 8 @#p if p > 0)
and it contains aHOUR, MINUTE, andseconDfield

(constrained as described pagel9) in the format:

HH:MM:SS[.F] whereF is the fractional part o
the SECONDfield.

TIMESTAMP(P) Date/time value describing both a date and a ti
with precision p. Its length is 19 (or 20# p > 0)
and it contains &EAR, MONTH, DAY, HOUR, MINUTE,
andseconDfield (constrined as describegin page
19) in the formatyyyy-mm-dd hh:mm:ss {]
whereF is the fractional part of theecondield.

4Timezonesarepol i tical divisions of the

earthods

surface

within which

measured based on the sun. However, the law may specify different time offsets within a time zone based on political subdivisions

or varying over the course of the year.

5 Applications that have to reconcile date/time values that represent times in different time zones should associate time zone
information with each date/time value. However, the application should do so in a way that can accommodate database products in

which date/time values contain zone information.
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The application may omit thearenthesizedpecification of seconds precisi¢p) following TIME and
TIMESTAMP. The default seconds precision is 6 Tome and 6 fOITIMESTAMP.

2.5.6 Interval

An interval value is one of the following:
- one or both of the fieldsEAR andMONTH; or,
- one or more consecutive field®fn the setbAY, HOUR, MINUTE andSECOND

Interval Precision

Named interval data types (which amumerated on pagd) havean interval precision, which is a list of
all the fields that values of that data type may confin example, in a value of typeTERVAL HOUR TO
SECOND the date/time precision #OUR, MINUTE, SECOND

Leading Precision

Conceptually, an interval is a signed numeric quantity comprising a specific set offledgelds have
the sare ordering, relative significance, and Gregorian calendar constraints as described above for
date/time values except as described below.

In all intervals, the higlorder field is not constrained by the Gregorian calerdiamed interval data
types have aelading precision, which is the number of decimal digits that thedrdgr field can
accommodate.

For example, in amTERVAL HOUR TO MINUTE, theMINUTE field is constrained as described above but
theHOUR field is constrained only by the leading preaisil interval arithmetic generates an
intermediate valuef 01:61,T rusTeED R UBIX converts it to 02:01 before making it visible to
the application.

Seconds Precision

Any interval data type that hassaconDfield has a seconds precisidiis is the number of decimal
digits allowed in the fractional part of tsecoNDvalue.

In the named data typeTERVAL SECOND, thesSEcONDfield is the only field and has both a leading
precision and a seconds precision.

Interva | Qualifier

The syntactic elemeimiterval-qualifier follows every use of the keywordTERVAL to specify the
intervalprecision (the set of available field$jalid intervalqualifiersare listed orpage21. Theintervak
qualifier is used in certain other cases as well.

An intervalqualifier specifies or implies the interval precision, leading precision, and seconds precision
(if applicable) of the value.

Named Interval Da ta Types

A named interval data type consists of the wamERVAL followed by one of the followingntervat
qualifiers

interval - Description of Named Data Type
qualifier
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interval - Description of Named Data Type
qualifier
YEAR(P) Interval class describing a number of years, with

leading precisiomp. It contains aveAR field in the
format: yyyy

MONTH(p) Interval class describing a number of months, with
leading precisiom. It contains avONTH field in the
format: Mm
YEAR(p) TO Interval class describing a number of years and
MONTH months, with leading présion p. Its format is:yyYyy -
MM
DAY (p) Interval class describing a number of ddtsleading

precision ig. It contains @AY field in the formatbb

Interval class describing a number of hours, with
HOUR(p) leading precisiomp. It contains amouRfield in the
format: HH

Interval class describing a number of minutes, with
MINUTE(p) leading precisiom. It contains amINUTE field in the
format: Mm

Interval class describing a number of seconds, witt
SECONOp,9 leading precisiom and seconds precisi. It contains
aseconDfield in the formatss|.F|

Interval class describing a number of days and hou
with leading precisiomp. Its format is:DD HH

Interval class describing a number of days, hours a
minutes, wih leading precisiop. Its format is:bD
HH:MM

DAY (p) TO HOUR

DAY (p) TO
MINUTE

Interval class describing a number of days, hours,
ninutes and seconds, with leading precigi@nd
seconds precision Its format isDD HH:MM :SS[.F]

HOUR(p) TO Interval class dscribing a number of hours and
MINUTE minutes,with leading precisiom. Its format iS:HH:MM

DAY (p) TO
SECONL(S)

Interval class describing a number of hours, minute
and seconds, with leading precisjpand seconds
precisions. Its format iSHH:MM :SS[.F]

HOUR(p) TO
SECONK(S)

Interval class describing a number of minutes and
seconds, with leading precisiprand seconds
precisions. Its format is:MM:SS[.F]

MINUTE(p) TO
SECONK(S)

The application may omit the parenthesised specification of leading preg@ysidhé defaultéading
precision is 2, even if the highrder field isyEAR. The application may omit the parenthesised
specification of seconds precisia).(The default seconds precisiomnmisustep R UBIX -
defined In the case oNTERVAL SECOND(p, 9, the applicatiormay omit the seconds precision, writing
(p) and implying ther  default seconds precisiofhe application can also omit both precision
specifications.

Length of an Interval

The three types of precision determine the maximum length of any interval bahgth is expressed in
positions This is the same as a number of characters of the string representation of the interval (using a
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singlebyte characterseff he rul es for computing an interval s n

- Allow two positions for ever field in the interval that is not the higirder field.

- For the higkorder field, allow the number of positions that is the leading predision.

- Add one position for each separator between fields.

- If the seconds precision is nonzero, add that numbersitignas, plus one for the decimal point.

Applying these rules to each named interval data type produces the following lengthsy ishbes
leading precision anslis the seconds precision (specified or implied):

interval -qualifier Length of Named Data

Type
YEAR p
MONTH p
YEAR TOMONTH 3 +p
DAY p
HOUR p
MINUTE p

SECOND p(orp+s+ 1lifs>0)
DAY TOHOUR 3 +p
DAY TOMINUTE 6 +p
DAY TOSECOND 9 +p(or 10 +p + sif s> 0)
HOUR TOMINUTE 3 +p
HOUR TO SECOND 6 +p(or 7 +p + sif s> 0)
MINUTE TO SECOND 3 +p (or 4 + p+ sif s> 0)

2.5.7 Security

The following namedecurity data typés defined:

Named Data Type Description

LABEL Sensitivity label string of variable length.

2.5.8 Rules For Determining Data Types

Data Types of Table Columns

Each column of adse table is given a named data tyyeen the column is created (that is, when the
table is created or when the column is added tothetdble)e dat a types of a derive
may be generic datgipesor named data types:

- Columns of derived tables, defined byw@eryspecification derive their data types from the
expressioni thequeryspecificatiorthat define columns.

- Columns of a viewed table inherit the datagypf the corresponding result columns of the
gueryspecificationthat defines the view.

- Columns defined by a cursor specification inherit the data types of the corresponding result
columns of the firsjuery-specificationin the cursor specification.

6 This algorithm, derived from the International Standard, does not allow for the minus sign that is present in the string

representation of negative intervals. Application writers are advised that such a string representation could be one character longer
than the maximum length.
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Data Types of Expressions

If an expressior{seepage3l) contains a single operand, the data type oéxmeessioris the data type of
that operandThe data type of the result of an arithmetiemion depends on the data type of the two
operands and is determined as follows:

- If the data type of either operand is approximate numeric, the data type of the result is approximate
numeric withT rusTeDp R UBIX precision and range of magnitude.

- If the daa type of the result is approximate numeric, the result must be withir theange of
magnitude.

- If the data type of both operands is exact numeric, the data type of the result is exact numeric with
R precision and range, and scale dependent on thataeas follows:

- If the operation is addition or subtraction, the scale is the larger of the scales of the two
operands.

= If the operation is multiplication, the scale is the sum of the scales of the two operands.
- If the operation is division, the scaleTisusTep R uBIX -defined.

If the data type of the result is exact numeric and the operator is not division, the resbk exesttly
representable within its data typethe data type of the result is exact numeric and the operator is
division, the result must be representable within its data type without kxsynigading significant dits.

The data type of a result of a set function depends on the function and on the type of its a(§ement
page36.)

The data type of a result of a date/time or interval computation is speciffEje82.
The data type of a result of the various string operations is specifigabed3.

The data type of an expression can be explicitly converted to another data type ushsy faaction.

2.6 LITERALS

A literal is a sequence of characters representing a.vEhgeclassification olfterals is according to the
values that they represent.

2.6.1 Bit String Literals

Written eitheras a sequence of Os and 1s enclosed in single quralqweceded by the letteroBas a
sequence of hexadecimal digits enclosed in single quotes and preceded by the letter X

e.g.:B'11000001" B'0101 B0’

X'Cc1 X'5' X'fed'

The hexadecimal digits are 0, 1, 2, 3,4, 5,6, 7,8, 9 A (& @r, b), C (or c), D (or d), E (or e)
and F (or f). They represent the bit strings 0000 through 1111 in the usual way. Thus, the
4th of the examples above represent the same value, as do the 2nd and 5th.

The data type of 8bit-string-literalois fixed length bit string.
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2.6.2 Character String Literals

A characterstring-literal represents a character string and consists of a sequence of characters delimited
at each end by the single quote charadteat is, it has the flmwing format:

A

0 characte} . : . 6

Within the delimiters, a single quote character is represented by two consecutive single quote characters
The value of théiteral is the value of the sequence of characters within the delimiteesdata type of a
character-string-literal is fixed length character string.

2.6.3 Numeric Literals

A numericliteral represents a number and consists of a character string whose characters are selected
from the digits 0 through 9hé plus sign, the minus sign, the decimal point and the chaEacter

A numericliteral is either arexactnumericliteral representing an exact numeric value or an
approximatenumericliteral representing an approximate numeric alAn exactnumericliteral has the
following format:

[+ |-]1{unsignedinteger [ . unsignednteger]
| unsignednteger.
| . unsignednteger}

whereunsigneeintegeris defined as:
{digit} . . .

The data type of aexactnumericliteral is exact numec, its precision is the number of digits that it
contains, and its scale is the number of digits to the right of the decimalTiwnialue of amxact
numericliteral is derived from the normal mathematical interpretation of the specified notation.

An approximatenumericliteral has the formamantiss&exponentwhere thenantissas anexact
numericliteral and theexponenhas the form:

[+ |- ] unsignedinteger

The data type of aapproximatenumericliteral is approximate numeric and its preoisiis the precision
of its mantissa

The value of ampproximatenumericliteral is the product of the value represented bynlaatissavith
the number obtained by raising the number 10 to the power representedckydhent

2.6.4 Date/Time Literals

A date/tme literal represents a date/timalueand consists of one of the keywords shown below,
followed by text delimited at each end by agdinquote charactelt can have the following formats:

- DATE Gatev al ue o
- TIME dimev al ue 6
- TIMESTAMP  {&atevalue spacetimg al ue 6

The quoted text contains the fields specifimdpagel9 for the respective date/time subtype, in the order
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and with the limits described there, using the delimiters showragel9 ( 220 0)7 6

A datevaluehas the following format:
yearvaluemonthvaluedayvalue

A time-valuehas the following format:
hour-value: minutevalue: seconevalue

Whereyearvalue, montkvalue, dayvalue, hourvalueandminutevalueareunsignedintegersand
secom-valuehas the following format:

unsignedintegeif.unsigneeintegei

and , : andspaceabove represent single characters determined by the character set in use.

2.6.5 Interval Literals

An intervalliteral represents a date/time value and consists ofNMERVAL keyword followed by text
delimited at each end by a single quote charalttean have the following formats:

INTERVAL [+]|-] intervélv al ued -quél hfeevaéal

The text ofintervalvaluemustbe a valid representation of a value of the named interval data type
specified byintervalqualifier. The text contains a decimal value for every field impliednbgrval
gualifier.

If the interval precision includes the fieldsAR andMONTH, values othese fields are separated by the
minus sign.

- If the interval precision includes the fielday andHOUR, values of these fields are separated by
a space.

- If the interval precision includesour and lowerorder fields, values of these fields are separated
by the colon.

- No field value can be more than two digits long except that:
- The value of &EAR field can be 4 digits long;

- The value of the higlorder field can be as long as the leading precision specifiatkival
qualifier; and,

- TheseconDfield canhave a fractional part whose maximum length is specified or implied
by intervalqualifier.

2.6.6 Pseudo -literals

A pseuddliteral is a syntactic element that can be used as a literal. Rather than atcealsi, it returns
variable information obtained from rustep R UBIX

Current Date and Time
The following keywords denote date/time values:

- CURRENT_DATE

7 The International Standard classifies these three pseudo-literals as date/time value functions. In Trusted RUBIX sqQL, they are
valid anywhere other date/time literals are, with one exception noted for column constraints.
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A DATE value denoting the current date.

- CURRENT_TIME
A TIME value denoting the current time.

- CURRENT _TIMESTAMP
A TIMESTAMP value denoting the current date and time.

If a singlesQL statement references several instanc&JBRENT DATE, CURRENT TIME andCURRENT _
TIMESTAMP, they all return values that denote the same date rmued ti

Current User and Group
The following keywords denote user/group values:

- CURRENT_USER
A CHAR value denoting the current user name.

- CURRENT_USER ID
An INTEGER value denoting the current user ID.

- CURRENT_GROUP
A CHAR value denoting the current group name.

- CURRENT_GROUP ID
An INTEGER value denoting the current group ID.

Current Session Label
The following keywords denote session label values:

- SESSION LABEL
A LABEL value denoting the current session label.

Current Application
The following keywords denote plication values:

- CURRENT APPLICATION
A CHAR value denoting the current application.

Current Application User
The following keywords denote application usameandID values:

- CURRENT _APPLICATION_USER
A CHAR value denoting the current application user @am
- CURRENT_APPLICATION_USER ID
An INTEGER value denoting the current application user ID.

2.7 ASSIGNMENT

2.7.1 Bit String Assignments

When nonnull bit values are retrieved from the database (e.gSEiaCT) and the target object is fixed

length, the source strirexpression is conceptually truncated on the right or padded on the right with O

bits (as necessary) to make it the same length as the target before the assigoentmtmed. When nen
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null bit values are stored in the database (eiglPDATE), truncationis not allowed.

If the target object is varying length, its current actual length is set to the lesser of its declared maximum
length and the length of the source expression, and the assigaittemt performed as in the fixed length
case.

2.7.2 Character String Assignments

The following rules apply when assigning a sl character stringf lengthS(source) to a table
column or host variablehose data type is fixelength character string of length(destination) or
variable length character string of maximum lerigth

1. If the assignment is to a table column &id larger tharD, then the rightmos$-D characters of
the source string muat | | be2260aaksafd o Dkharactefs ef the sofirdcemo s t
string are assigned.

2. Ifthe assignment is to a host variable &isl larger tharD, the leftmosD characters of the
character stml0mgPé6dre assigned (6

3. If Sis smaller thaD, the character string is assigned to the leftr&adtaracter positions of the
destination fieldlf the destination's data type is fixéghgth character string, the remainiDeS
positions are blankilled.

4. If Sis equal tdD, the character string is @&gsed to the destination field.

2.7.3 Character String Storage  for C

For C, a character string of lendhrequires an arragf D + 1 elementsThe elements are numbered 0

throughD. The application must placenall byte (\0) in the position following the last one that contains
character data, in order to eB2ddWherassignigavalue nt er p
to such a host variable, the database places a null byteltt position.

2.7.4 Numeric Assignments

When assigning a nemull numeric value to an exact numeric table column or host variable, there must

be a representation of the numeric value in the data type of the destination field that does not cause the
wholeparto f t he number (that i s, the 22@38Thefrgctionalgni f i c a
part of the number (that is, the trailing significant digits) may be truncated as necessary and warning flags

or indicator variableset.

When assigning a nemull numeric value to an approximate numeric table column or host variable, the
numeric value must be within t he22r0Oa3idpeesultisanmagni t u
approxination of the source numeric value that has the precision of the destination field.

2.7.5 Date/Time and Interval Assignment

When assigning a nemull date/timevalue to a column, the data type of the target location must also be

8 Truncation of non-blank data on assignment to the database is an error (and the sQL statement fails), whereas truncation on
extracting data from the database is just a warning, whether or not the truncated data is blank.

Indicator variables can detect truncation, as described in section 2.7.4.
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datetime.

Its subtype OATE, TIME Or TIMESTAMP) mu St be the sanm@ @®AO6).hat of the

When assigning a nemull value to a date/time table column, the leading precision of the target must be
sufficient to repre22edBdédthe value of the source (

When assigning a nemull value to an intervahble column, the leading precision of the target must be
sufficient to repre22ebbdé) he value of the source (

Truncation of a fraction in 8ECONDfield is subject to theules stated above fidumeric Assignments

2.8 COMPARISON

2.8.1 Bit

Bit stringsare comparedit by bit from left to right. The individuglair-wise comparisons are performed
in accordance with the convigon that a 6bit is less than a-hit. If everypair-wise comparison yields
flequald the bit strings are equal; otherwise, the fiair-wise comparisorthat does not yieldequab
determines the overall result.

If two bit strings of dferent length are to be compared, the shorter is conceptually pattexend with
0-bits to make it the same length as the other string before the comparison is carried out. Twosbit string
may compare equal even if they are of different length.

2.8.2 Character

All character strings taken from the same character set are comparable and are compared from the start to
the end of the string with respect to the collating sequehitee character set they are taken from.

If two character strings of different lengths are to be compared, the shorter is conceptuallyapéueied
end with blank characters to make it thmedength as the other string before the comparison is carried
out. Two character strings may compare equal even if they are of different length or contain different
sequences of charactelfsthis is the case in theax andMIN functions, in references & grouping
column, or in the operations specified by theTINCT andUNION keywords, one of the equal values is
chosen, using undefined criteria.

2.8.3 Numeric

All numbersare comparable and are compared according to their algebhag v

2.8.4 Date/Time

Two date/time values are comparable if their subtppa, TIME or TIMESTAMP) is identical When
comparing tworlME or TIMESTAMP values,T rusTep R UBIX extends the secongsecisionof
the value with the lower precision by adding trailzeyos.

2.8.5 Interval

Two intervalvalues are comparable only if they have some fields in comimi@nval types withvEAR or
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MONTH fields are not comparable to interval types vty , HOUR, MINUTE or SECONDinterval types
Interval types with different interval precision are conceptually converted to the same precision before
comparison by adding fields as requirgd.

2.8.6 Large Objects (LOBS)

LOBs (BLOBS andcLOBs) may not le used in any comparison operation.

2.9 NULL VALUES

Every data type includes the null value, which is distinct from alimdhvalues The null value
represents a value that is unknown or not applicable.

There is nditeral that represents the null value.\ever, in some situationsQL syntax uses the
keywordNULL to represent the null value.

A table may constrain certain columns (us\@r NULL) to contain only nomull values sQL inserts null
values into tables in several situations when the applictilsrto specify or imply nomull values for
insertion into the tabldn these cases, the destination columns must not be constrained RyLL.

The application antk  can communicate null values in embedded host variables by using an associated
indicator-variable
2.9.1 Null Values in Computations

If the value of any operand in axpressions the null valughen the value of thexpressioris the null
value (In particular, subtracting null value from a null value evaluates to null and not to zero.)

If any operand in aexpressions allowed to contain the null value, the result of thgiressioris
conceptually allowed to contain the null value.

Assigning Null Values

Ina®R operaton that would assiga null value to a table column, the column must be allowed to
contain null valuegthat is,NOT NULL must not have been specified).

Ina®R operation that would assign allvalue to a host variable, the application must provide an
associated indicator variable2?0 0 2Th¢ content of the host variable is undefined.

2.9.2 Comparing Null Values Explicitly

Generally, comparing null valuewith any value, even another null valewaluates to the unknown truth
value The only way to test for the presence or absence of null valuesi$g kiwer] NULL predicate gee
page43).

9 Added low-order fields have the value zero. Added high-order fields have the value zero unless the previous high-order field
exceeds the limit imposed by the Gregorian calendar; in this case its value is normalized, resulting in a nonzero value in the new
field. For example, to compare an INTERVAL MINUTE containing the valid value 75 to an INTERVAL HOUR TO MINUTE, the invalid value
0:75 is converted to the valid value 1:15.
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2.9.3 Implicit Comparisons

CertainsQL comparisons and predicates imply comparison of values following table describes how
these comparisons handle null vatues

Context Treatment
FOREIGN KEY If any column of &OREIGN KEYis null,
the referential constraint is met.
GROUP BY Null grouping column values are treated
equal.
ORDER BY Null values are treated as equal and are
greater than nonull values.
PRIMARY KEY Null values are not allowed.
SELECTDISTINCT Null values are treated as equal.
Set functios Null values are eliminated regardless of

whethemISTINCT is specified except that
COUNT( *) includes all null values.

UNIQUE columns  Null values are treated as not equal, so
multiple rows with null values in the sam
columns are allowed.

UNIQUE INDEX Null values are treated as equal, so the
table cannot have multiple rows with null
values in the column.

2.10 EXPRESSIONS

An expressiomepresents a single valueconsists of one of the following:
- a hostvariablereference
- aliteral (see pag@4), includingpseuddliterals;
- acolumnname
- asetfunctionreferenceg(see pagé&o);
- adynamieparametern(see pag88);

- one of the scalar functio@$4AR_LENGTH, CHARACTER LENGTH, EXTRACT, OCTET_LENGTH,
POSITION, SUBSTRINGOr TRIM (see pag83); or thecAsT function see pagé&s);

- any valid combination of these primary components connected by operators.

2.10.1 Arit hmetic Operators

Arithmetic operatas combine numeric expressions and yield a numeric vaheefollowing arithmetic
operatorsare allowed (in descending order of precedgnce

+, - unary plus and minus (negation)
*, | multiplication and division

+, - addition and subtraction
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The operand following a unapfus or minus must not be a signed numeric literal

Operations with the same precedence are executed from left tdPaghbtheses may be used to depart
from the above precedence order since, when useddrpaiassionthey determine the bindiraf
expressiorcomponents to arithmetic operators.

Arithmetic errors occur in evaluating an expression (that does not involve date/time or inedned) on
a violation of the following rules:

- No computed value, as a final or intermediate result, may exceed th@rénget he #8282 0806) ype
- Division by zeromay notbepef or 220d 20 ¢ .

2.10.2 Date/Time and Interval Arithmetic

The following table lists the only valid arithmetic operations involving values whose generic data type is
date/timeor interval:

Operand 1 Operator Operand 2 Result Type

Date/Time - Date/Time Interval
Date/Time +or- Interval Date/Time
Interval + Date/Time Date/Time
Interval +or- Interval Interval
Interval *or/ Numeric Interval
Numeric * Interval Interval

Operands cannot be combined arithmetically unless dla¢a types are comparable (as defioeghage
31). If either operand is the null value, then the result of any arithmetic operation is the null value.

If arithmetic involves two date/time or interval values with a definadesthen the scale of the result is
the larger of the scales of the two operands.

Intervalarithmetic that involves date ranges that span discontinuitielendar® produces
T RUSTED R usIx -defined results.

Arithmetic errors occur in date/tingnd intervalrithmetic, on a violation of the following rules:

- No computed date/time value, as a final or intermediesult, can exceed the leading precision of
the data type 22008").

- No computed interval value, as a final or intermediate result, can exceed the leading precision of
the data type 22015").

- Division by zero may not be performeg2012").

Subtracting Two Date/Times
One date/time value may be subtradtedh another to produce an intervhat is the signed difference

10 Discontinuities are decisions to add units to, or remove units from, a calendar at a specified point in time. The International
Standard lists leap seconds as an example of discontinuity. Another example is the addition of 10 days to the Gregorian calendar in
the 18th century. The acceptance and timing of a discontinuity depends on the locale.
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betweerthe stated dates times However, the application program must specify a named interval data
type for the result by using amerval-qualifier. The required syntax is:

(datetime-1 | datetime-2) intervalqualifier

2.10.3 EXTRACT Function

TheEXTRACT function extacts a single numeric field from a date/time or interval vdtues the form:
EXTRACT (field-nameFROM expressioh

wherefield-nameis one ofyEAR, MONTH, DAY, HOUR, MINUTE or SECOND The expressiommust be of
type date/time or interval and must conttie field specified bfield-name

The data type of the result is exact numérhe precision and scale arerustep R uBIX -
defined except that, fdield-names other tharseCcoND the scale is O.

If expression is null, then the result is the null vakeracting any field from a negative interval
produces a negative valull other uses 0EXTRACT produce a nomegative value.

2.10.4 String Operations

The following table lists the valid operatioos character string#n the tablesl ands2stand for
characterstring operandsandi andj stand forarithmeticexpressionsAdditional valid syntax and details
of the respective operations follow the tal8&ing operations may not be used with theB data type.

Simplified Syntax Result Returned

A character string formed by

sf|s2 concatenatinglands2

An exact numeric indicating the length «
sl

CHARACTER LENGTH(S1) Same a€HAR_LENGTH.

CHAR_LENGTH(S])

A copy ofswith any uppercase letters
converted to lowercase.

OCTET_LENGTH(S]) Same ag&HAR_LENGTH.

An exact numeric indicating the charact
POSITIONSLIN s2) position of the first occurrence sin s2

LOWER(S)

A stringextractel fromsl, starting at
SUBSTRIN@S1FROMI [FOR]]) character positionand continuing fof
characters.

A string consisting o1 with leading

TRIM(S) and/or trailing pad characters removed.

A copy ofswith any lowercase letters

UPPERS) converted to uppercase.

Long Strings
An exact numeric return value is specified abovecfokR_ LENGTH, CHARACTER LENGTH,

OCTET_LENGTH andPOSITION Applications can use integer values to retrieve these return values, and
elsewhere to represent the length of, or position with#triag However, if it is possible that the string
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lengthcould exceed the capacity of an integer variable, C applications should do one of the following:

- uselong and be prepared to handle overflexceptons; or,
- usedouble and be prepared for the result to be inexact without notification.

Concatenation

The result of the concatenatioperation is the value of the string operand preceding the | | operator,
followed by the value of thstringoperandollowing the | | operator.

If the data type of both operands is a fixed length string, then the data type of the result is a fixed length
string If the data type of either op#d is a variable length string, then the data type of thétiesa
variable length strindf the value of either operand is null, the result is the null value.

The lengthof the result is the sum of the lengths of the operands except when this is excessive:

- If the data typef both operands is a fixed length string and if the length of the resulting string
exceeds th& rusTep R uBIX maximum for fixed length strings, the operation fails
('42000).

- If the data type of either operand is a variable length string and if the lefrttyi resulting string
exceeds th&e  maximum for variable length strings, then:

- if all the characters in the positions beyond the maximum length are the space character, the result
is truncated on the right to the maximum length (without warning);

- othawise, the operation fails2001").

Capitalization Functions

TheLOWER function returns a copy of its string argument, in which any uppercase letter is replaced with
the corresponding lowercase equivalditite UPPERfunction returns a copy of its string argument, in
which any lowercase letter is replaced with the corresponding uppercase equivalent.

Uppercase letters, lowercase letters, and the correspondence referred to above are defined by the character
setassociated with the string argumeFihe string result is in the same characterBe¢ expressions
UPPERLOWER(S)) AND LOWER(UPPEKS)) do not necessarily yieklin all cases.

BIT_LENGTH

Returns the length of a string in bits. Thergjrin question is specified by means of an arbitrary string
expression.

CHAR_LENGTH
ThecHAR_LENGTH function returns the length of the value (the number of characters) of its single

character string operand.
- If the value of the operarid null, then the function returns the null value.
- The keywordcHARACTER LENGTH can be used instead OfiIAR_LENGTH. For single byte
character sets, the keywobd TET LENGTH can be used instead OfAR_LENGTH.

POSITION

TheposiTIONfunction returns an integer indicating the first position at which the value of one character
string occurs within anothefhe first position in a character string is position numbeosITIONreturns
the value 0 in several cases specified below where thecesigch occurrenc&he function has the form:
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POSITION(Searchstring IN sourcestring)

wheresearchstring andsourcestring areboth stringexpressions.

The function performs the following tests in sequence:
- If the value of either operand is null, thaction returns the null value.
- If sourcestring has a length of zero, the function returns zero.

- If the characters afearchstring occur consecutively withisourcestring, then the function
returns the character position of the start of the first sachrrence.

- Otherwise (ifsearchstring does not occur withisourcestring), the function returns zero.

All comparisons of characters within the two operands are case insensitive.

POsITIONdoes not apply to bit strings.

SUBSTRING

ThesuBSTRINGfunction returns a charactstring which is a portion (zedength, partial, or complete) of
its character string operarithe function has the form:

SUBSTRING(sourcestring,
FROM start-position
[FORstring-length)

wheresourcestringis astring-expressiorandstart-positionandstring-lengthare both arithmetic
expressions.

The data type of the result is variable length character string, with the same maximum Ispgtices
string (or as the fixed length &fourcestring, if it is a fixedlength string) The data type of bothumeric
operands is exact numeric with a scale of zero.
If string-lengthis omitted, then its value is assumed to be:

CHAR_LENGTH (sourcestring) + 1- start-position

This denotes the entire remaindesotircestring at and beyondtart-position

ThesuBsTRINGfunctionperforms the following steps in sequence:
- If the value of any operand is null, the function returns thievalue.

- If string-lengthis negative, or iktart-positionis greater tha the number of characterssource
string, the function fails 22011").

- Otherwise, the function returns a character string contastiimg-lengthcharacters afource
string, garting at the character specified siart-positionand in the same sequence that the
characters appear gourcestring. (To the extent that some of these positions are before the start

or beyond the end aurcestring, then no character is returnétiall the characters specified are
thus, then the result is the null string.)

TRIM
TheTRIM function returns a character string that is the value of a string operand with certain pad

© 2011Infosystems Technology, Inc. 6.0 REVISION 7



SQL Reference Guide F

characters removetdhe complete syntax aRiM is as follows:

TRIM ( [ [ LEADING | TRAILING | BOTH ] [trim-charactef FROM ] sourcestring )
wheretrim-characterandsourcestring are bothstring-expressions.
The brackets above indicate optional syntdowever, if the wordrRoM is specified, then some valid

syntax must appedietween the opening parenthesnsl the wordROM. If neitherLEADING, TRAILING
nor BOTH is specified, theBOTH is assumed.

The value otrim-characteris the trim character; the single character that is tetm®ved from the start
and/or end o$ourcestring. If trim-characteris omitted, then the space character is the trim character.

The data type of the result is variaidegth character string, with the same maximum lengtoasce
string (or as the fied length oBourcestring, if it is a fixedlength string).

TheTRIM function performs the following steps in sequence:
- If the value of any operand is null, the function returns the null value.

- If the length of the value dfim-characteris not 1, the ogration fails 2027").

- Otherwise, the function returns the valuesofircestring after trimming characters from it as
follows:

- if LEADING is specified, any consecutive occurrences of the trim character at the start of
sourcestring are removed;

= if TRAILING is specified, any consecutive occurrences of the trim character at the end of
sourcestring are removed; and,

- if BOTH is specified or assumed, both leading and trailing occurrences of the trim character
are removed.

String operations and CLOBs
String functions may not be used with thieos data type.

2.10.5 Set Functions

A set functioncan appear in aexpressiornn two contexts within @ueryspecification(see pagd4):
- Within aselectsublist the set functioranalyses the entire virtual table.

- Within thesearchconditionin aHAVING clause, theueryspecificationspecifies a grouped table
and the set function analyses the current group.

A set function returns a sifggvalue as a result from a group (collection) of rows.

A setfunctionreferencerequires an argument in parenthe3de rules for a valid argument depend on
the form used and are discussed belbwe general format of setfunctionreferences:

setfunction-name(argumeny

For theCOUNT function, T rustep R UBIX supports these two forms:

COUNT (*)
COUNT (argumeny
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Thesetfunctionnamemay be any of those shown in the following table:

Function Result Data Type of Result

AVG Average of the values Same generic data type as tl
in the column. argument;R  defined

attributes.

COUNT Total number of values Exact numeric, scale (R
in (cardinality of) the defined pecision and range.
column.

MAX Largest value in the Same as the argumen
column.

MIN Smallest value in the Same as the argumen
column.

SUM Sum of the values in Exact numeric argument
the column. Exact numeric result;

samescale as argument
TR defined precision anc
range.

Approximate numeric

argument: Approximate
numeric resultiR  defined

precision and range o
magnitude.

FunctionsavG andsum can be applied only to numeric columns.

If DISTINCT is specified, the set function calculates the result after excluding duplicate eblhes
argument In this caseargumentmust be a simpleolumrrtnameand the set function cannot be combined
with other tems using binary arithmetic operators. The keywmBfINCT cannot be used in a query or
subquery which itself uses the form SELECT DISTINCT (see pag8)4

If ALL is specified (or in the case of COUNT(*)), duplicate wesare retained. In this case, the
argumentmay be arexpressiorbut it must contain at least onelumnnameand may not contain any
setfunctionreferences

If neither ALL nor DISTINCT is specified, ALL is assumed.

In both cases, any nudkgumentvalues are eliminated before the function is appligény null values
are eliminatedSQLSTATEI s s 610 08 6 ) ( P caumTecounts all values, even null values

A setfunctionreferencemay be specified only in an expression BEAECTclause or in aexpression
that is contained within theearchconditionof aHAVING clauself it appears in dub-queryof a
HAVING clause, its argument must be a correlatéeremce

An expression directly contained within tbearchconditionof a WHERE clause must not reference a
column derived from a set function.

A columnrinamespecified in theargumentof a setfunctionreferencanust not reference a column

3 COUNT(*) does not refer to columns but returns the cardinality of the entire virtual table (or, if it occurs in a HAVING clause, the
cardinality of the current group).
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derived from a set functioff such acolumnrinameis a correlated reference, then all of the following
must be true:

- The argument must consist solely of tbalumnname.

- Thesetfunctionreferencanust be contained insubqueryof aHAVING clause.

- The correlated reference must be talale referencecontained in therRoM clause of the outer
guery that contains theaviNG clause.

Set Function Exceptions

The sum othe column values on which a callAgG or sum operates must be within the range of the
data type 2200 3tdéh)e. result (6

All set functions return the null value if applied to an emptyesatept thaCOUNT (*) returns the value 0.

2.10.6 Dynamic Parameters

A dynamic parameter is represented by a question mark (?) and identifies a parameter in a dynamically
preparedsQL statement.

If the context in which the dynamic parameter is used reqair@sterval, then the question mark must be
followed by a suitablinterval-qualifier to specify the interval precisiomhere are two exceptions, in
which nointervalqualifier is required:

- aquantity added to, or subtracted frorbAdE is assumed to baf typeINTERVAL YEAR(p) to
MONTH;

- aquantity added to, or subtracted frormNE or TIMESTAMP is assumed to be of tyeTERVAL
YEAR (p) TO SECONKS);

- wherep andsabove are the rusTep R uBIX defined maxima for the respective
precision.

2.10.7 CAST Function

ThecAsT function explicitly converts data of one data typenother data typ@he cAsT functionhas
the form:

CAST( ({ expressiofNULL }) As datatype)
wheredatatypeis one of the named data types specifiegp@agel6.

The resulting data type of tleasT function isdatatype Applying theCcAsT function toNULL, or to an
expression that has the null valy&lds the null value of the target data type.

Casting an expression from a source data type (specified by the data¢ypeessionto a target data
type (specified adatatype is subject to the rules set out bel@onversios not specifically permitted
below are invalid.

Source and Target Data Types Identical
Use of thecAST function is essentially an assignment, subject to the rulpage?8.
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Character Source

Thevalue ofexpressiomust conform to the natural limits imposed on interv22006") and on
date/time valuesZ2007") by the Gregorian calendar (ge@el9); and must in other respects be a valid
literal representation @ value of the target data typ22018").

Character Target

There must exist a representation of a literal with the valegmessionn the character set defined by
R ('22018).

For conversion to the character class, émgthof the converted value must not exceed the length of the
target (forcHARACTER) or the maximum strintgngth (forCHARACTER VARYING) ('22001").

For conversions to theHARACTER data ype, the value of the source expression islpddn the right
with spaces if the length of the converted value is less than the length of the target d&tr type
conversions to theHARACTER VARYING data type, this blank paddj does not take place.

Numeric Source

If the source data type is exact numeric, any conversion to an interval data type must not result in the loss
of leading significant digitsZ2015").

Date/Time Source
ThecAsT function can be used to cast an expm@ssif one date/time data type to another with the
following effects:

- When casting @ATE to aTIMESTAMP, theHOUR, MINUTE andSECONDfields of the target are set
to zero Other fields are set to the corresponding values in the source expression.

- When castigaTIME to aTIMESTAMP, theYEAR, MONTH andDAY fields of the target are set to
the respective values obtained by evaluaingRENT_DATE. Other fields are set to the
corresponding values in the source expression.

- When cashg a TIMESTAMP to aDATE or TIME, the fields of the target are set to the corresponding
values in the source expressi@ome fields of the source expression are not present in the target.

Interval Source

The value of the soce expression must be representable as an exact numeric value without the loss of
leading significant digits 22003").

2.11 HIDDEN COLUMN

In addition to the usedefined column in relations, rustep R uBIx also allows users to access
onefihidderd column This hidden columrcan be used in queries for display and comparisboannot

be updated by argQL constructionlt is fihidderd in the sense that when a user usesithé construct to
select all columns in a relation, thieidderd column does not get selectdthe r  hidden fieldand the
information it stores is listed below.

Column name  Type Description
ROWLABEL label The row label, i.e., the label of the subject inserting the 1
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2.12 SEARCH CONDITIONS AND PRED ICATES

A predicate is an assertion about a relationship between vahmsalidsQL predicates are described in
the remainder of this sectiohhese predicates specify or imply comparisons between two vaiusesy
such comparison, the data tgpaf these values must be comparable (as defingthge31). A search
conditionis a combination of one or more predicates using the logical opesaiy®R andNOT.

Search conditions, predicates and logical operat@glmuse tristate logic, dealing with the truttalues
true, false and unknowithe unknown truth value often results from comparisons with a null value.

2.12.1 Uses of Search Conditi ons

In query specifications and in sgjoieries (sepage48), thewHERE clause uses searchconditionto
gualify its selection of rows'he HAVING clause uses searchconditionto qualify its selection of groups
The CHECK clause in thecREATE TABLE statement usessearchconditionto restrict the values that rows
of that table may contaiifhe predicates in searchconditionare evaluated once for each row or group
selectedQualifying rows or groups aSELECTare those for which theearchconditionevaluates to
true.

A columnname or expression specified in a searehdition is directly contained in that search
condition if the colummame or expression is not specified within afgattion-reference or a suguery
of that searcitondition.

2.12.2 Search Conditions and Large Objects (LOBS)

Large objectsgLOBS andcLOBS) may not be used within a search condition.

2.12.3 Logical Operators

The logical operatorsND, OR andNOT operate on the truth values true (T), false (F) and unknowragJ)
follows:

AND| T F U orR|T F U NOT |
T | T F U T 1T T T T | F
F|lF F F FlT F U =
u lu F U ulT U U u |u

The order of precedeneenong the logicabperators islOT (highest), followed bynND, followed byoR.
The order of evaluation at the same precedence level is from left toTitigh&pplication may use
parenthese® change this order since, when used $earchcondition they determine the bindiraj
predicates to logical operators.

2.12.4 Comparison Predicate

A comparison predicateompares two values and has the form:

expressiorll comparisoroperator{ expressiof? | (subquery}

wherecomparisoroperatormay be any of the following:

= equalto
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<> not equal to

> greater than

> = greater than or equal to
< lessthan

< = less than or equal to

Within the context of a comparison predicaeub-querymust result in either a single value or an empty
s e 210 Q 6Ibthe result of thesubqueryis an empty set, the result of the poade is unknownlf the
result of thesub-queryis a single value, the same rules apply agxpressior.

If eitherexpressiofil or expressior? evaluates to the null value, the result of the predicate is unknown
Otherwise, the result is true or falsepending on the outcome of the comparison.
2.12.5 Quantified Comparison Predicate

A quantified comparisopredicatecompares a value with a number of derived values and has the form:

expresi®n comparisoroperator{ ALL | ANY | SOME} (sub-query)

wherecomparisoroperatoris as described above.

2.12.6 If ALL is Specified

The resulof the predicate is true if theubqueryresults in an empty set or if the comparigotrue for
every value returned by tlseibquery The result of the predicate is false if the comparison is false for at
least one value returned by thabquery. Otherwise, the result of the predicate is unknown.

2.12.7 If SOME or ANY is Specified

Theresult of thepredicate is true if the comparison is true for at least one value returnedsoysthe
guery. The result of the predicate is false if gud>queryresults in an empty set drthe comparison is
false for every value returned by thieb-query Otherwise, the result of the predicate is unknown.

2.12.8 BETWEEN Predicate

A BETWEEN predicatetests whether a value is within a range of values and has the form:

expressionl [NOT] BETWEEN expressior2 AND expressior3

The predicat¢without NOT) is equivalent to:

expressiorl >= expression2 AND expressiofil <= expression3

Using the keywordiOT negates the result in the manner ofnlog logical operator.

2.12.9 IN Predicate

An IN predicatecompares a value with a list of values or with a number of derived values and has the
form:

expression NOT] IN {( value[, valug . . .) | 6ubqueny) }
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where value is a dynamiparameter, a literal or a hegriablereference?

The operatom is equivalent to the operatorasly. Thus, whemoT is not specified, the result of the
predicatds true if the implied equality comparison is true for at leastspecified or derived comparison
value; false if the implied equality comparison is false for every specified or derived comparison value or
if the sub-queryresults in an empty set; and unknown otherwise. Using the keyvaardegates the

result in the mnner of thelOT logical operator.

2.12.10 LIKE Predicate

A LIKE predicatecompares a column value with a pattern and has the form:

columnriname] NOT ] LIKE patternvalue
[ EscAPEescapecharacter]

wherepatternvalueandescapecharacterare each &haracterstring-literal, ahostvariablereference
or the keywordJSER

The columrcolumrrnamemust reference a character string coluthhostvariable-references
specified, it must reference a character string variable.

If escapecharacter patternvalue or the value of the column referenceddojumnrinameis the null

value, the result of the predicate is unknolymoT is not specified, the result of the predicate is true or
false depending on whether or not the value of the column nefsidoycolumnnameconforms to the
specified patternJsing the keywordiOT negates the result in the manner ofnba logical operator.

Pattern Syntax

Within the character string representedobyternvalue characters are interpreted as follows:
- The wnderscoreharacter (_ ) stands for any single character.
- The percent charactéfs ) stands for any sequence of zero or more characters.
- All other characters ahd for themselves.

ForexampleLlIKE 6 %A %6 i s true for any col VANLIKEGR Buée st hatuecoc
for any column value that is three characters long and starts with the character B.

Escape Character

TheEscAPEclause introducessingle character as the escape charactgrdternvalue The escape

characteis not treated as part of the pattern, and causes the following chargzteinvalueto be

taken literally (without the special effects for _d& described abovdyor exampleLIKE 6 e % %0

ESCAPEOe 6 i s true for any column value that begins w

To include theescapecharacterliterally within patternvalue it must appear twice in succession.

Diagnostics
The length obscapecharactermu st be exac22 $¥94d4) character (6
The character following an occurrenceestapecharacterin patternvaluemust be a character whose

effect can be defeated kgcapecharacter namely, the underscore character, the percent character, or
anothe escapecharacter( 220 2 5 6 ) .

4 Any character-string pseudo-literal (for example, USER) is also valid here, but not useful.
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2.12.11 NULL Predicate

A NULL predicatecompares a value against the null value and has the form:

COluUMRNAMEIS [ NOT] NULL

The result of thes NULL predicatds true if the value of the column referenceddojumnnameis the
null value, and false otherwisgsing the keywordiOT negates the result in the manner of o
logical operator.

This predicate is the only way to test for the presence or absence el An application cannot
identify null values by comparing them with an embedded host variable withsator-variable
identifies it as a null value because the comparaaays returns the unknown ( U ) truth value.

2.12.12 EXISTS Predicate
An EXISTS predicatdests for the existence of a row satisfying some condition and has the form:
EXISTS (sub-queny)

The resulof the predicatés true if the sulguery does not result in an empty set, otherwise the result of
the predicate is false.

OVERLAPS Predicate
An OVERLAPSpredicataests two ranges of dates and timesde if the ranges overlaphas the form:

row-value-constructorl OVERLAPSrow-value-constructor2
Row value constructors are definaa pages0.
The degree dbothrow-value-construcbrs must be twoTherefore, another way to illustrate the
OVERLAPSpredicates:
(al, b) ovERLAPS(a2, b2
The values ol anda2 must be date/time values whose data type is comparable (as defipade29).

Eachparenthesizegair of values defines a range of dates or tinhibs values andb in a pair must
relate to one another in one of the following ways:

- if aandb are date/time values whose data type is comparable, then the pair defraegehef
dates or times betweaandb, (either of which may be the earlier); or,

- if ais a date/time value arxis an interval value that could be added to it (as definquhge
29), then the pair defines the range betwaanda + b. (This sum is earlier or later than
depending on the sign bf)

The result of th@VERLAPSpredicate is true if the two ranges have any date or time in common, including

either endpoint of the rangdkthe two ranges do not overlap, tesult is falself any of the values is
null, then the result is undefined.

2.13 QUERIES

A queryspecificationis the basic data retrieval construttderives a table by selecting specific fields
from one or more¢ables subject to specified criter@olumns of derived tables, defined dpyery
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specification derive their data types from the expression imtinery-specification that defines columns.

A subqueryis a limited form ofqueryspecificationthat derives values for use within a predicate.

2.13.1 Query Specification

®FUNCTION
Specify a derived table.

®SYNOPSIS
A queryspecificatiorhas the form:

SELECT[ ALL |DISTINCT] selectlist
FROM table-referencd , tablereferencsd. . .
[WHERE searchcondition
[GROUP BYcolumnname][ , columnrinamg . . . ]
[HAVING searchcondition
[LIMIT limit-valug [OFFSETOffsetvalug

whereselectlist is defined as:

* | selectsublist [ , selecsublist].. .

andselectsublistis defined as:

expression4s columnidentifier] . . .

| {table-name | comlationname} . *

®DESCRIPTION

The result of evaluating a quespecification can be explained in terms of a matkip algorithmThe
order of steps in this algorithm follows the mandatory order of the clagmes!,(WHERE, and so on) of
the SELECT statenent:

Step 1 For eachablereferencehat is goinedtable, conceptually join the tables as specified to
form a single table, as describaa paget6.

Step 2 Form a Cartesian produot all thetable-referencessothat each row of the result is a
concatenation of one row from each of the tables in the order specified, and there is one row in
the result for each combination of rows of the referenced tables.

Step 3 Eliminate allrowsthat do not satfg the searchconditionin thewHERE clause.

Step 4 Arrange theesultingrows into group.

- If there is NOGROUP BYclause, there is a single group and there are no grouping columns.
- If there is aGROUP BYclause specying grouping columns, then form groups so that all
rows within each group have the same values for the grouping columns.

- If a grouping column contains any null valudsese values are considered equal and
give rise b only a single group.

Step 5 If there is aHAVING clause, eliminate all groups that do not satisfgéarchcondition
Theexpressionin theHAVING clause must be singlalued per groupl hus eacltolumnriname
directly contained within theearchconditionmust reference a grouping column or be a
correlated reference, and ifab-querycontained in theearchconditioncontains a correlated
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reference, it must be to a grouping column or must be specified as theeatgf a set function
reference.

Step 6 Generataesultrows based on the result columns specified byséhectlist.

Theselectlist fi*0is equivalent to a sequenceaxfpressionin which eachexpressions a
columnnamethat references a column resudt from Step 2The columns are referenced once
each, in the order of their ordinal position at the end of Step 2.

If the selectsublistf{ table-name| correlationrnamé.* 0is specifiedtable-nameor correlation
namemust denote a table referenced byrReM clause The formselectsublistii table-name|
correlation-namé.* 0is equivalent to a sequenceexfpressionin which eactexpressioris a
columnrinamethat references a column of the table denotethlbg-nameor correlationrname

The columns areeferenced once each, in the order of their ordinal position in the denoted table.

Each implicit orexplicit expressionn theselectlist represents a result column.

If GROUP BYwas specified, each group generates one result row and the result coluhhe mus
singlevalued per grouprl herefore, any column referenced by se¢ectlist must either be a
grouping column or be referenced within trgumenif asetfunctionreferencelf there are no
groups, the result of thgueryspecificationis an empty &t.

All resultcolumns have names, derived as follows:

- If an As clause is specified for the column, thencitdumniidentifier specifies the name
of the result column.

- Otherwise, ifexpressiorior the column consists only ofc@lumnrname then thecolumn
name specifies the name of the result column.

- Otherwise, the name of the result column isdefined, except that it is guaranteed to be
different from the name of any column, other than itself, of a table referencedltga
referencdan thesqQL statemat. If GROUP Bywas not specified, each row generates one
result row unless a result column is derived from a set function, in which cagestiye
specificationresults in only a single row and any column referenced bydleetlist
must be referencedithin theargumenibf asetfunctionreference

Step 7 In case OBELECT DISTINCT, eliminate duplicate rows from the result.

If LIMIT is specified, at modimit-valuerows from the result set are returned#FSETis specified, the
first offsetvaluerows are not returned.

Updatability

A queryspecificationis updatable if and only if the following conditions are satisfied:

TheFROM clause contains a singigble-reference either to a base table or to a derived table that
is updatable.

Neither theGROUPBY clause nor thelAVING clause is present.
DISTINCT is not specified.

All the result columns are derived frasnlumnname and naolumrnameappears more than
once That is, either theelectlist contains no expliciexpressins or every expliciexpressiorit
contains consists of a single distieolumriname
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- If there is awHERE clause and it containssaib-query, then thesubquerymust not reference any
table referenced in tiROM clause (including indirect references).

2.13.2 Joined Tables

TheJoIN syntax provides methods of combining information in tables. Varieties of combinations, defined
below, are the natural join, the inner join, the left outer join, andgheauter join (Specifying two or

more tables in theroM clause of a query speciéiton also conceptually joins the tables, in the same
manner as an inner join.)

®FUNCTION
Specify combinations of tables witha query-specification

®SYNOPSIS
A joinedtableis defined as:

qualifiedjoin | (joinedtable)

andqualifiedjoin is defined as:

tablereferencel
[CROSS | [[ NATURAL ] [ INNER | LEFT [ OUTER] |RIGHT [ OUTER] | FULL [ OUTER]]]
JOIN tablereference2
{ON searchcondition| USING (columnname\ [, columnnameé | ) }

®DESCRIPTION

Every use ofjualifiedjoin (that is, every case of combining two tables usingide operator) must
specify exactly one afATURAL, ON, andusING to indicate one of #hfollowing operations:

- NATURAL
NATURAL JOIN produces a noenull table when the two tables being joined have common columns
(columns with the same nam@he operation is meaningful when common columns contain
identical information irthe case where the respective rows are rel&@mdexample, two tables
may contain different sets of information on persons, but a common columnnoaMed
indicates in both tables the person to which the information in that row pertains. In this example
if the NAME column contains the same value in rows of two tables, it means those two rows are
related.

The result set of RATURAL JOIN contains one row for each case where all common columns in
the two tables are equdlhe result set contains all thelemns from both tables, except that the
matching common columns appear only once in the result set.

Performing aNATURAL JOIN on the two tables of personal information discussed in the example
above produces a result set with one composite row for eastnpdased on the value of the
COMMONNAME column.

Every common column in the two tables must have a data type that permits the values in the two
tables to be compared.

- USING
USING introduces a list ofolumnnamesThe operation is conceptually the saas&IATURAL
JOIN, butJoIN USINGtakes the specified columns, instead of all common columns, as the basis for
joining the rows.

Specifying the columns explicitly instead of using the entire set of common columns is useful
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when both tables contain commonumohs (for example, REMARKS column) which might not
be identical even though the rows are relaSgbcifying the columns explicitly also guards
against undesired rejection of rows in cases where columns have identical names by accident.

Every specified alumn in the two tables must have a data type that permits the values in the two
tables to be compared.

- ON
ON introduces &earchcondition Form a Cartesian product of the two tables (deforegage
44), the result set coritas only those rows for which tteearchconditionis true The search
conditioncannot reference common columns unless it qualifies them, such as by table name.

OUTER JOIN

The above discussion describes the effdaniéris specified, or if neithenner, left outer orright outer

is specified(The keywordbuteris always optional.) Thmner joinincludes rows in the result set based
on the respective criteria listed aboledt outer joinincludes in the result table additional rows from the
table sgecified to the left of the worjbin (that is,table-referencel). right outer joinincludes additional
rows from the table to the rightaplereference?):

- In LEFT OUTER JOIN rows fromtablereferencel that were not the basisrfany row of thaNnNER
JOIN appear at the end of the result gdtinformation fromtable-referencel thus is present in
at least one row of the result set.

- In RIGHT OUTER JOIN rows fromtablereference2 that were not the basisr any row of the
OUTER JOINappear at the end of the result gdtinformation fromtable-reference2 thus is
present in at least one row of the result set.

Both OUTER JoINs add rows to the result set based on a row of only o ¢dihed tabledn each row,
the columns that are defined only in the other table contain the null ¥alese rows are combined with
the result of theNNER JOINas in theUNION ALL operatordiscussed on pag.

2.13.3 Query Exp ressions

A query-expressions one or a combination gueryspecificationslefined as follows:

guery-expressionuNION [ALL] queryexpression
| (Qquery-expressioh
| query-specification

Parenthesesorirol the order of evaluation of amNION operators.

2.13.4 uNIoN of Tables

TheUNION or UNION ALL operator forms a union of two derived tables specified as the opefdrads

union is a derived table that contains all the rows of the two opefarttie UNION ALL form, duplicate
rows are retained; KLL does not followuNION, then duplicate roware eliminated from the uniofihe
two operands must have the same number of columns.

Corresponding columria aUNION or UNION ALL operation must have compatible data g/ddne
following list shows all valid combinations of operand columns &rdeach combination, shows the data
type of the resulting column:

- If the data type of one operand is a character string, then the data type of the other operand must
be character string.
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If either of the operand data typesvariablelength character string, then the result data type is
variablelength character string whose maximum length is the largest maximum length of either
operand.

Otherwise, the result data type is fixedigth character string whose length is thgdat length
of either of the operands.

- If both of the operand data types are exact numeric, then the result data type is exact numeric,
with T rusTeD R UBIX defined precision, and whose scale is the largest scale of either
of the operands.

- If the data type foone operand is approximate numeric, then the data type of the other operand
must be numericThe result data type is approximate numeric vith defined precision.

- If the data type of one operand is date/time, then the data type of the other opetare mus
date/time and the subtypes must be identidaé result data type is date/time with this same
subtype.

- If the data type of one operand is interval, then the data type of the other operand must also be
intervalEi t her bot h op e rnamudtspiciffyERRIOBMONTIR brbgthr e ci si 0
operands® inter v abAyHOUR®MNUWE 00SEGONDT hesrdsult sigiadypd id y
interval and its interval precision is selected to accommodate the date/time fields of either
operandFor example, thenion of INTERVAL DAY with INTERVAL MINUTE TO SECOND produces
a result of data typ®TERVAL DAY TO SECOND.

The result column allows null valsiéf and only if either operand column allothem.

When these corresponding columns have the same, tlaenesult columtakes that name. Otherwise,
the name of the result column is undefined, except that it is guaranteed to be different from the name of
any column, otér than itself, of a table referenced bigblereferencen the sQL statement.

UNION maybe specified several times; the application can use parentheses to indicate the order in which
the union operations are pened If two or moreUNION operations are specified without parentheses,
the operations are performed from left to rigftie result set of the cursisrthe result of the finalNION.

Updatability

A gquey-expressiorthat contains the keyworgNION is not updatableA queryexpressiornthat is a single
gueryspecification's updatable depending on whether glieryspecificationis updatableThis is
definedon paget5.

2.13.5 Sub-queries

®FUNCTION
Provide a multiset of values or rows within a predicate.

®SYNOPSIS
A subqueryhas the same syntax agueryspecification(see pagd4) but is encloseth parentheses.

®DESCRIPTION

A subqueryis a limited form ofqueryspecification A sub-querycan be used only on the right hand side
of a comparison predicatquantified predicater IN predicate, or as the subject of@nsTs predicate

A subquerycan be nesteith expressionsvithin anotherisub-query The result of thesub-queryis
substituted into the predicate of the outer query.
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A subqueryused in a context where each result row that is compared to a stada(indghe quantified
compmarison andN predicates) mugdtave a single result columA subqueryused in a comparison
predicate must have a single result row and column.

A subqueryin anexISTS predicate is used to dee a multiset of rows, but it is the existence of one or

more result rows, rather than the values in these rows, that is significant; therefore, in this case, the result
columns can only be specified using a single astéigknormakase), a single asterisk qualified by a
table-nameor correlation-name or a singlecolumnname

A subqueryis subject to the same restriction asdqaeryspecificationregarding multiple use of the
keywordDISTINCT.

®DIAGNOSTICS

When asub-queryis used in a position that requires at most a single value, its evaluation must produce a
result of no more than one ro\21000").

2.13.6 Correlation

Thecolumrnameelement has been defined as:

[ {tableename | corelationnamé . ] unqualifiedcolumnrname

A qualifier is added to annqualifiedcolumnnameto show which table, and which reference to that
table, the columimame relates td he reasons for using a qualifier are:

(1) to override the scope rules, givezldw, that assuma default table reference; and

(2) to differentiate among simultaneous references to the same table in cases described below

In addition, labeling references to tables wdgthirelation-namesmay increase the readability of the
application program even in cases where their use is not strictly required.

In anytable-referencan aFROM clause, theéable-namecan be followed by aorrelation-name If a
correlationr-nameappears, it is the name that specifies this table referdricdoes rot appear, théable-
nameitself specifies this table referendénis name of the table reference is the name that can be used to
qualify anunqualifiedcolumnrname

2.13.7 Scope of Table Reference Names

The scope of a name that denotes a table reference istitteeienermossubquery, queryspecification
or SELECTstatement that contains thROM clause.

Within aFROM clausetable-nameghat denote table references must be uniquecamdlation-names
must be uniquand disthct from the unqualifietblenameghat denote table references.

The scopef atable-namein anUPDATE or searche®ELETE statement is the entire statement.

If a columnrnamecontains a qualifiethecolumnnamemust be within the scope of that qualifidrthe
columnrrinameis within the scope of more than one qualifier with the specified name, the name refers to
the qualifier with the most local scagehe specified table reference must be talde that contains a
column with the specifiednqualifiedcolumnrname.

If a columnrrnamedoes not include a qualifier, tlktelumrrnamemust be within the scope of, and is
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assumed to be qualified by, a qualifier whose associated table contains a colutie sjtecified
unqualifiedcolumnriname If there is more than one possible qualifier, there must be only one with the
most local scope and that one is assumed.

If the table reference representsoaN operand, then the scope is the join expression thaetiately
contains thatoIN excluding anyselectexpressioror join expression that is nested anywhere within the
original join expression in which anothasrrelation_names introduced with the same name.

2.13.8 Multiple References to the Same Table

There are two notable cases:

- A FROM clause references the same table twice.
A typical example of this is joining a table to itself (joining rows of the same t&hite)e there
are two simultaneous distinct references to the same table, two distinct, explicit qualifiers are
needed to distinguish between the two referenidass, at least one of thablereferencesnust
contain acorrelationrname

- A subqueryand an outer query refererce the same table.
If the sub-queryrefers to both referenceshe table reference within tiseib-queryand the
reference to the same table in the outer quérgn the references are simultaneous, and
qualifiers must be used to distinguish betweenwedccurrencesrThus, at least one of the
tablereferencesnust contain @orrelation-name

In this example, only the reference in gusqueryto the occurrence in the outer query needs an
explicit qualifier for unique identificatiarThe reference to thoccurrence within theub-query
could be implicit because of the rule that the reference with the most local scope is assumed.

If the value of ssubquerydepends on the value of a column in a row of an outer quersuthe
gueryis aficorrelatedsub-queryd and the reference to the column of the outer query is a
ficorrelated referenéeA correlatedsubqueryhas to be evaluated once for each row of the outer

query.

A correlated reference need not be explicitly qualified unless required for uniqueness of
referenceHowever, it may improve clarity to associateaarelation-namewith the relevant
table-namein theFrROM clause of the outer query, and to qualify the correlated reference with this
name.

If the sub-queryrefers only to its own occurrence, théistreference and the reference in the
outer query are not simultaneous and do not need to be distinguisiedase is not a correlated
reference.

2.13.9 Row Value Constructor

®FUNCTION
Specify the value of each column of a &albw.

®SYNOPSIS
A row-value-constructorhas the form:

(columnspec [, columyspec]... )

where eacltolumnspeccan be an expressionyLL, Or DEFAULT.
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®DESCRIPTION

There are two cases ThrusTeD R uBIx sSQL syntax where thapplication uses eow-value
constructorto specify a complete row of a table:

- One form of theNSERT statement, which inserts a row into a table, lets the application specify
values of each column in the new row.

- TheoveRLAPSpredicate, which comparesawanges of dates or times, deals with each range as
a row containing two columns of type date/time or interval.

These valid contexts forraw-value-constructorimpose restrictions on the number and values of the
columnspecs

The degree of eow-value-constructoris the number ofolumnrspecst contains.
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3. Data Definition Statements

3.1 DATA DEFINITION STATEMENTS

A data definition statememiodifies the metadataf the databasd®ata definition statements define
databases, catalogs, schemas, tables, indexes, columns, and views; data manipulation statements store and
retrieve data from them.

For the data manipulation statements to work correctly, the definitions w@iltles they reference must

exist before the data manipulation statements are exe€utedxample, theREATE TABLE Or CREATE

VIEW statements that define specific tables must have been executed before executing a data manipulation
statement that insertiata into those tables.

Applications should not mix data definition statements and data manipulation statements within
transactions.

3.1.1 General Diagnostics

Only the creator of a schernan alter the definitionf the objects within the schemgherefore, the

current usemust be the creator of the schema that contains the object referenead Ry ABLE,

CREATE INDEX, DROP INDEX, DROP TABLE Or DROP VIEW, or the creator of the schema droppedhppP

SCHEMA ('42000"). (The CREATE SCHEMAStatement lets a user create and populate a schema to be used by
another user.)

3.1.2 ALTER TABLE

®FUNCTION
Add or destroy a column or constraint in an existing base table.

®SYNOPSIS
ALTER TABLE [catalogname][schemaname]basetable-name
{{ ADD [COLUMN] columndefinition} |
{DROP[COLUMN] identifier { CASCADE | RESTRICT}}|
{ADD CONSTRAINT basetable-constraintdefinition}
{ DROP CONSTRAINTCONStraint{ CASCADE | RESTRICT}}}

where basd¢ableconstraintdefinition is defined as:

UNIQUE (unqualifiedcolumnname][ , unqualifiedcolumnnamg . . .)
| CHECK (searchcondition
| FOREIGN KEY referencingcolumnsREFERENCE] catalogname][schemaname]basetable-name
2 [(referenceecolumng] [ON DELETE{NO ACTION | CASCADE | SET NULL | SET DEFAULT} ]

®DESCRIPTION
TheALTER TABLE statement adds a newlgmn to, drops an existing column from, adds a new constraint
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to, or drops an existing user named constraint frasetable-name®

Adding a Column

TheADD clause specifies the column name and data type of a new column, and mageifycasdefault

value and column constraints, using the same syntax as@RHaGE TABLE statement. The new column
appears at the rightand side of the table, so that a new value is added at the end of every existing row of
thetableT h e c¢ ol ialwalukis the dafault valuglf ALTER TABLE does not specify a default

value the default value is the null value.)

Adding a column to a table has no effect on any existiragy-specificationcontained in a view
definition, since anymplicit column references are resolved when the view definition is originally
executed.

Dropping a Column

In anALTER TABLE statement that contains theopPclause, the apjgation must use the keyword
CASCADE or RESTRICT. Doing so specifies the effect if the dropped column is referenced quérg
specificationof a view definition or in theearchconditionof a constraint:

- CASCADE
All such views and constraints are atfopped.

- RESTRICT
The operation fails if there are any swidws or constraintsRD004).

A column cannot be dropped when it is the only one in the table.

Adding a Constraint

TheADD constraint definition permits a new constraint to be defined for anirgxlsase table (the new
constraint does not replace any existing constraints for the base table in question, but is Aogieally
on to them.

Dropping a Constraint

DROP permits an existing base table constraint to be rema\dthbugh CASCADE or RESTRICTmust be
specified, they only have meaning if the constraint is a candidate key defiAtiattempt to drop a
constraint key definition will fail if any foreign key references that candidate key, WwiesaDE s
specified In that case, all such fogri key definitions are also dropped.

Table Constraints
A basetable-constraintdefinition may contairUNIQUE, CHECK Or FOREIGNKEY::

- If UNIQUE appearsthen each row is constraintxcontain a different value in the specified
column (or specified columns taken together).

- If cHECK appearsthen each row is constrained to contain values that satiség#nelcondition.

- If FOREIGN KEY appears, thenaeh row is constrained in that treferencingcolumnsmust
contain values found ibasetableename?2. The valid values are contained in tleéerenced
columnsor, if this is omitted, in the primary key bhsetable-name?2.

Eachunqualifiedcolumnnamespecified inUNIQUE or referencingcolumnsmust identify a column of
basetable-namel. In each case, if a list is specified, it must not identify the same column more than

1 A former alternative syntax for the ALTER statement that specified several columns in parentheses is no longer supported. To add
more than one column to an existing base table use multiple ALTER TABLE statements.
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once.

®ON DELETE Actions
As described above, specifyiRQREIGN KEY for one or moreeferencingcolumnsn the table being
defined restricts their valid values to those existing in certain colunmasefablename?2. If those
values inbasetable-name2 were deleted, alleferencingcolumnsthat contained the deleted values
would immedately violateTHE FOREIGN KEYconstraint

When creating a table withRDREIGN KEY, the application can specify what happens in this case by
using anoN DELETE clause This specifies the effect of certain positiom#l ETE or searched

DELETE statements applied ttasetable-name?2. oN DELETEIS followed by exactly one of the
following:

NO ACTION
The positionedELETE or searche®ELETE fails with 23000 and makes no change to the database.

CASCADE

All rows where anyeferencingcolumnsareaffected are also deletdfisome columns of a deleted row
are themselves the objectrIfREIGN KEY references, the deletion of the row may cause additional rows
to be deleted, possibly including rows in other tables.

SET NULL
Affected referencing colunsnare set to the null valde.

SET DEFAULT
Each affected column oéferencingcolumnss set to its respective default value.

If the ALTER TABLE statement conins aFOREIGN KEY clause that does not contain@yDELETE clause,
ON DELETE NO ACTIONiS assumed.

Column Constraints

A columnriconstraint definitioris a distinct syntactic form that achieves the same purposmhblea
constraintdefinitionbut applies to a single columiThis form may contai@HECK, NOT NULL,
REFERENCESOI UNIQUE.

- TheNOT NULL constraint constrains the column to not contain null vales NULL may not
occur more than once incalumndefinition.

- TheUNIQUE constrains have the same effect as described above for table consthaithis case
of column constraints, the application cannot specify bathARY KEY andUNIQUE.*

- TheREFERENCESc0lumn constraint is equivalent tF@rREIGN KEY table constraintit constrains
each row to contain only values conidl in a specified base table.

- If cHECK appearsthen each row is constrained to contain a value that satisfissdhe

2 The table being defined could also violate this constraint if the values in base-table-name-2 were modified. The International
Standard includes an ON UPDATE clause, which works in the same manner as the ON DELETE clause specified here, to cover this
case. X/Open does not require support of the ON UPDATE clause.

3 Doing so may itself violate an integrity constraint, such as NOT NULL or CHECK constraint. In this case, the positioned DELETE or
searched DELETE fails as described for the NO ACTION case.

4 UNIQUE columns may not specify NOT NULL, and PRIMARY KEY columns imply NOT NULL. In X/Open SQL, a UNIQUE index (which is
functionally similar to a unique constraint) may be created including columns which are defined to allow null values. This means
X/Open-compliant implementations cannot implement unique constraints using UNIQUE indexes unless they enforce the NOT NULL
constraint separately.
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condition Thesearchconditionmay only contain literals and references to the column being
defined.

TheDEFAULT clause specifies a value that is given to the column il SERT statement does not furnish
a value All columns have aefaultvalue;if the application does not use theFAULT clause, the
columnés default valwue is the null val ue.

The sgecified or implied default value can BeLL, even if the column is constrained gT NULL, but it
is then a constraint violatidio insert a row without overriding the default value

Any specified default value is subject to the following rules:

- If the data type of the column is character straefaultvaluemust be a character string literal or
pseudditeral anditslengthmu st not exceed the columnés | engt!t
appended to a literal if necessary to make it the length of alfexgth column.

- If default valuds apseudediteral such asCURRENT TIMESTAMP or CURRENT _USER, the columns
default value reflects the value thseudeliteral has at the time of the particular insertion, not the
value it had at the time of tlEREATE TABLE statement.

- If the data type of the column is exact numedigfaultvaluemust be a numeric literal for which
there is a valid representation in the column that does not lose any significant digits.

- If the data type of the column is apgimate numericgefault valuemust be a numeric literal.

If the checkclauseappears, theearchconditionmay not contain a set function reference, a subquery,
current_date, current_tinwe curren_timestamp

FOREIGN KEY lets one table reference itself or another tabitereference&eyword can appear in a
columniconstraintdefinitionto apply to one column or to a set of columns taken togeRederencing
and referenced columns must be equallimber and in data typ&he sequence oéferenceecolumns
must be the same as that inraqueor primary keylist in thecreate tablstatement that defindmse
table-name2.

®APPLICATION USAGE

TheALTER TABLE ADD COLUMN statementwhich sets the new column to its default value in all rows of
the table, fails due to a constraint violation in the following cases:

- If the new column is constrained to ®eT NULL, the default is null and the table is not empty,
thenan immediate violation of theoT NULL constraint occurs because the statement would
extend all existing rows to contain the new column with a null value.

- If the new column is constrained to bRIQUE, the default value is nemull and the table has two
or more rows, then an immediate violation of teQUE constraint occurs because the statement
would extend all existing rows to contain the new column with the same value.

®SECURITY
MAC  Session sensitivity label >= parent catalog sensitivity 1&31800Q0).

Session sensitivity label >= parent schema sensitivity |85€I00)

Session sensitivity label = table sensitivity lali@A614, if session sensitivity label > table
sensitivity label]RR005, otherwise.)

Session sensitivity label = table sensitivitydabf any table referenced by a foreign kBRy{10).

© 2011Infosystems Technology, Inc. 6.0 REVISION 7



SQL Reference Guide F

ForbRrRoOP, the dropped column must not have any views that reference it where view sensitivity
label > session sensitivity lab&D004)

DAC  The user must have thebix.dac.rxcreate.dbnameuthorizatiorfor ADD or the
rubix.dac.rxdrop.dbnamauthorization fobropPor have all of the following privileges:

- EXECon databaseRA001)

- EXECon catalogRA008)

- EXEC, WRITE on schemaRA002)

= REFERENCES) on any column referenced by a foreign kBy(@12)

AUDIT (sql_rel_alter) event name, user, groupiD, database name, session sensitivity label, operation
status, timestamp, transactian processD, sessionb, relation label, catalog name, schema
name, relation name, relation structure, operation type, [netioristructure]

To ensure errefree operation, make sure that all cursors are closed prior to issuMgEm
command.

3.1.3 CREATE CATALOG

®FUNCTION
Create a catalog.

®SYNOPSIS
CREATE CATALOG cataloghame|catalogelemen{catalogelement. . .]

where eacltatalogelemenis aCREATE SCHEMAcommand.

®DESCRIPTION
TheCREATE CATALOG statement creates a catalog, a unit that can contain schemas.

Objectqualifier is the name of the catalog being crealdtk system creates a default catalog called
fidefault_catalogin which all user and system specified objectspaeed.

- By finishing theCREATE CATALOG statement with one or mooatalogelementsthe user can
specify the initial contents of the catalddnis can be theREATE SCHEMAStatement.

A CREATE CATALOG statement need not specify argtalogelementObjeck can be created by data
definition statements executed subsequently.

®SECURITY
MAC  Session sensitivity label >= database sensitivity [ad23Q1).

All objects created are labeled with the session sensitivity label.

DAC  The user must have tiebix.dacrxcreate.dbnamauthorization or have all of the following
privileges:
- EXEC, WRITE on databaseRA001)
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AUDIT (sgl_catalog_create) event name, usegroupiD, database name, session sensitivity label,
operation status, timestamp, transactmmprocessb, sessionD, catalog label, catalog name

3.1.4 CREATE DATABASE

®FUNCTION
Create a database

®SYNOPSIS

CREATE DATABASE databasenamé[no] logging]]
[CREATE CATALOG catalognamé
[CREATE SCHEMAschemanamé

®DESCRIPTION

TheCREATE DATABASE statement creates a new database on the s€éhepperation will fail if a
database with the same name already exists on the sam#@/hesta database is created, it can be
created with or without loggind he default is t@reate the database with loggitigs recommended that
users create important databases with logging enabled.

All instantiations ofT rustep R UBIX SQL must be started while connected to a database. The
CREATE DATABASE statement can only be used when amted to thenasterdatabase.

®SECURITY

MAC The database is sensitivity labeled with the session sensitivity label. All created objects (such as
default_schemagre created at this sensitivity label as well.

DAC  There are n@AC requirements to createdatabaseBy default, only the creator can connect to
the created databasko allow other users access requires usingsHMNT SQL statement to
effectbAc changes

AUDIT (sqgl_db_create) event name, ugergroupib, currently open database name, sessansitivity
label, operation status, timestamp, transaatioprocessd, sessiond, hew database label, new
database name

3.1.5 CREATE INDEX

®FUNCTION

Create an index on a base talilesures uniqueness of the values in the specified columns if theisndex
UNIQUE, or is thePRIMARY KEY.

®SYNOPSIS

CREATE[UNIQUE] INDEX indexnameoN
[catalogname] [schemaname]
basetable-name(unqualifiedcolumnname
[aAsc|DES] [, unqualifiedcolumnname[ASC|DES] | . . .)

It is not an error that a referenced object does not exist if either of the following rules applies:

- The reference occurs inGREATE statement that is bringing the object into existence; or,
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- The referene occurs in a statement that is encloseddrReaTE SCHEMAStatement and
the referenced object is defined somewhere in the saewre SCHEMAStatement.

®DESCRIPTION

TheCREATE INDEX statement creates an index narimstbx nameon the existing base tatbasetable-
name The index is created in the schema in which the base table resides.

The index key is constructed of columns from the specified base table in the giveof sigeificance
WhenAsc is specified, the order tfie referenced column is ascendihenDEScCis specified the
order of the referenced column is descendling default order is ascending.

UNIQUE indicates that at most one row is allowed in the table for eaiination of values in the
specified columndg~or the purpose of this clause two null values are considered €haatonstraint is
enforced when rows are inserted or updated and checked during executiooREAMNE INDEX
statement.

A composite indefalso called @oncatenated indgxs an index that you can create on multiple columns
in a table. Columns in a composite index can appear in any order and need not be adjacent in the table.

®SECURITY
MAC  Session sensitivity label >= parent catalog g@titsi label (3D000).

Session sensitivity label >= parent schema sensitivity |85€I00)

Session sensitivity label = table sensitivity lai@A614, if sesion sensitivity labeb table
sensitivity labelRR005, otherwise).

All objects created are labelavith the session sensitivity label.

DAC  The user must have thebix.dac.rxcreate.dbnansuthorization or have all of the following
privileges:

- EXECon databaseRA001)
= EXECon catalogRA008)
= EXEC, WRITE on schemaRA002)

AUDIT (sql_idx_create) event nee, uselD, groupiD, database name, session sensitivity label, operation
status, timestamp, transactian processD, sessiond, index label, catalog name, schema name,
relation name, index name, index definition

3.1.6 CREATE SCHEMA

®FUNCTION
Create a schmea.

®SYNOPSIS

CREATE SCHEMA[catalogname]schemaname
[DEFAULT CHARACTER SH characteisetname][schemaelement] [schemalement . . . ]
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where eaclschemeaelemenis aCREATE TABLE, CREATE VIEW, CREATE INDEX Or GRANT statement.

®DESCRIPTION
TheCREATE SCHEMAStatement creates a schema, an object that can contain tables, indexes and views

If the DEFAULT CHARACTER SH clause is present, theharactersetnameis the name of the character
set that all data within the schema wilkyusinless contrary declarations are made on a more local level,
such as by theREATE TABLE statement for specific columns of a talleirrently, T rustep

R uBIX only supports thascli character set which is the default set for the schema if the clause is
omitted.

By finishing theCREATE SCHEMAStatement with one or mosehemaelemers, the user can specify the
initial contents of the schemahis can be some sequence of the following statements:

- theCREATE INDEX statement

- theCREATE TABLE statement

- theCREATE VIEW statement and,
- theGRANT statement

The statements can appear in any order; in fact, the definition of a view or index can precede the
definition of the underlying base table, and tables can reference columns in tables that appear later in the
CREATE SCHEMAStatement.

If schemeelementare specified, these operations can fail with diagnostics specified in the respective
section. If any error occurs executingc@nemaelementthenCREATE SCHEMAreturns the associated
diagnostics and does not ate the schema.

A CREATE SCHEMAstatement need not specify asghemeaelementObjects can be created and privileges
granted by data definition statements executed subsequently.

3.1.7 SECURITY

MAC  session sensitivity label >= parent catalog sensitivity 1e812000).

All objects created are labeled with the session sensitivity label.

DAC  The user must have tinebix.dac.rxcreate.dbnameuthorization or have all of the following
privileges:

- EXECon databaseRA001)
- EXEC, WRITE on catalog RA008)

AUDIT (sqgl_schera_create) event name, useygroupiD, database name, session sensitivity label,
operation status, timestamp, transactimrprocessp, sessionD, schema label, catalog name,
schema name

3.1.8 CREATE TABLE

®FUNCTION
Createa bag table.
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®SYNOPSIS

CREATETABLE [catalogname] [schemaname]
basetable-namel (columnelement, columnelemertt. . .)

wherecolumnelemenis defined as:
columndefinition | table-constraintdefinition

andcolumndefinitionis defined as:
unqualifiedcolumnnamedatatype[DEFAULT defaultvalug
[columnconstraintdefinition [,columnrconstraintdefinition..]

andcolumnconstraintdefinitionis defined as:

CHECK (searchconditior)

| NOT NULL

| PRIMARY KEY

| REFERENCEg catalogname] [schemaname] basetable-name2 [ (unqualifiedcolumnnamg ]
| UNIQUE

anddefaultvalueis defined as:

literal | NULL

andtable-constraintdefinitionis defined as:

UNIQUE (unqualifiedcolumnname] , unqualifiedcolumnnamg . . .)

| PRIMARY KEY (unqualifiedcolumnrrinamel , unqualifiedcolumnname] . . .)

| CHECK (searchcondition

| FOREIGN KEY referencingcolumnsReEFERENCE] cataloghame][schemaname]basetable-name2
[(referenceecolumng] [ON DELETE{NO ACTION | CASCADE | SET NULL | SET DEFAULT} ]

andreferencingcolumnsandreferenceecolumnsare defined as:

(unqualifiedcolumnrrtname] , unqualifiedcolumrrtname] . . .)
and where no twoolumndefinitionsbegin with the samenqualifiedcolumnrname

Table Constraints
A table-constraintdefinitionmay contairUNIQUE, PRIMARY KEY, CHECK Or FOREIGN KEY.

- If UNIQUE appears, then each row is constrained to contain a different value in the specified
column (or specified columns taken together).

- PRIMARY KEY has the same meaning@IQUE, but also declares that the column names are the
ones implicitly referenced in amOREIGN KEY constraints (see below) that referebesetable-
namel. PRIMARY KEY may not occur more than once iCREATE TABLE statementDesignating
a column ashePRIMARY KEY also implicitly constrains the column to ReT NULL.

- If cCHECK appears, then each row is constrained to contain values that satisatblecondition

- If FOREIGN KEY appears, then each row is constrained in thatetfeeencingcolumnsmust
contain values found in basableename2. The valid values are contained in tieéerenced
columnsor, if this is omitted, in the primary key basetablename2.
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Eachunqualifiedcolumnnamespecified inUNIQUE, PRIMARY KEY or referencingcolumnsmust identify
a column ofbasetable-namel. In each case, if a list is specified, it must not identify the same column
more than once.

Multiple unique UNIQUE or PRIMARY KEY) clauses cannot apply to the same set of columns.

ON DELETE Actions

As described laove, specifyingFOREIGN KEYfor one or moreeferencingcolumnsin the table being
defined restricts their valid values to those existing in certain columns of dé&setable-name?2. If

those values ibasetableename2 were deleted, alleferencingcolumnsthat contained the deleted values
would immediately violate thEOREIGN KEY constraint

When creating a table withRDREIGN KEY, the application can specify what happens in this case by using
anoON DELETEclause This specifies the effect of ceirigpositionedELETE or searche®ELETE
statements applied tmasetable-name?2. ON DELETEIS followed by exactly one of the following:

- NOACTION
The positione®ELETE or searche®ELETE fails with 23000' and makes no change to the
database.

- CASCADE
All rows where anyeferencingcolumnsare affected are also deletéfdsome columns of a
deleted row are themselves the objedt@REIGN KEY references, the deletion of the row may
cause additional rows to be deleted, possibly including rows in other tables.

- SET NULL
Affected referencing columns are set to the null value.

- SET DEFAULT
Each affected column oéferencingcolumnss set to its respective default value.

If the CREATE TABLE statement containSRDREIGN KEY clause that doesohcontain aroN DELETE
clause ON DELETE NO ACTIONIS assumed.

Column Constraints

A columnconstraintdefinitionis a distinct syntactic form that achieves the same purposablea
constraintdefinitionbut applies to a single columfhis form may cotain CHECK, NOT NULL, PRIMARY
KEY, REFERENCESOr UNIQUE.

- TheNOT NULL constraint constrains the column to not contain null vaes.NULL may hot
occur more than once incalumndefinition

- ThePRIMARY KEY andUNIQUE constraints have the same effectlascribed above for table
constraintsin the case of column constraints, the application cannot specifypPRmhRY KEY
anduNIQUE.’

5 The table being defined could also violate this constraint if the values in base-table-name-2 were modified. The International
Standard includes an ON UPDATE clause, which works in the same manner as the oN DELETE clause specified here, to cover this
case. X/Open does not require support of the ON UPDATE clause.

6 Doing so may itself violate an integrity constraint, such as a NOT NULL or CHECK constraint. In this case, the positioned DELETE or
searched DELETE fails as described for the NO ACTION case.

7 UNIQUE columns may specify NOT NULL, and PRIMARY KEY columns imply NOT NULL. In X/Open sSQL, a UNIQUE index (which is
functionally similar to a unique constraint) may be created including columns which are defined to allow null values. This means
X/Open-compliant implementations cannot implement unique constraints using UNIQUE indexes unless they enforce the NOT NULL
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- TheREFERENCESolumn constraint is equivalent tF@rREIGN KEYtable constraint (see above)
It constrains each row tmntain only values contained in a specified base table.

- If cHECK appears, then each row is constrained to contain a value that satisfieartie
condition Thesearchconditionmay only contain literals and references to the column being
defined.

TheDEFAULT clause specifies a value that is given to the column il SERT statement does not furnish
a value. All columns havedefaultvalue if the application does not use theEFAULT clause, the
columnés deflault valwue is nu

The specified or implied default value canN L, even if the column is constrained KgT NULL, but it
is then a constraint violation to insert a row without overriding the default.value

Any specified default value is subject to the following sule

- If the data type of the column is character strifefaultvaluemust be a character string literal or
pseuddliteral and itslengtmu st not exceed the columnés | engt!t
appended to a literal if necessary to make it the length of alfexgth column.

- If defaultvalueis apseudeliteral such asCURRENT_TIMESTAMP Or CURRENT USER the
c o | u mfauwt salud reflects the value tipseuddliteral has at the time of the particular
insertion, not the value it had at the time of tiREATE TABLE statement.

- If the data type of the column is exact numeadigfaultvaluemust be a numeric literal for whic
there is a valid representation in the column that does not lose any significant digits.

- If the data type of the column is approximate numeléfaultvaluemust be a numeric literal.

In theCHECK clause, thesearchconditionmay not contain a set funah reference, a subquery,
CURRENT DATE, CURRENT_TIME Of CURRENT TIMESTAMP.

FOREIGN KEY lets one table reference itself or another tabiee REFERENCEKkeyword can appear in a
columniconstraintdefinitionto apply to the column being defined, or itable-constraintdefinitionto
apply to one column or to a set of columns taken togd®eferencing and referenced columns must be
equal in number and in data tydéne sequence géferencedcolumnsmust be the same as that in a
UNIQUE or PRIMARY KEY list in the CREATE TABLE statement that defindmsetable-name?2.

®SECURITY

MAC  Session sensitivity label >= parent catalog sensitivity 18812000).
Session sensitivity label >= parent schema sensitivity I&5€00).
Session sensitivity label = taldensitivity label of any table referenced by a foreign kY 10).
Foreign key constraints are enforced only when the row sensitivity label equals the row
sensitivity | abel of the refer ennseRdcorcnahdu mnoés r
ON DELETE behavior for foreign key constraints, that may alter the contents of othersews (
NULL, SET DEFAULT, CASCADE), only have effect when the row sensitivity label equals the row
sensitivity | abel o fFotmoreinformdticneesdheDeLeTd commahdt mn 6 s r
All objects created are labeled with the session sensitivity label.

DAC  The user must have tiebix.dac.rxcreate.dbnansthorization or have all of the following
privileges:
= EXECon databaseRA001)

constraint separately.
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= EXECon catalog where the takikecreated RA008)

= EXEC, WRITE on schema where the table is creaR4{02)

= REFERENCE®N all columns of tables referenced by foreign k&I9(12); for these tables
the user must havexec on their catalog(s)RA008) and EXEC on their schema(RX002)

AUDIT (sql_rel_create) event name, ugergroupiD, database name, session sensitivity label, operation
status, timestamp, transactian processD, sessionb, relation label, catalog name, schema
name, relation name, relation structure

3.1.9 CREATE VIEW

®FUNCTION
Create a viewed table

®SYNOPSIS

CREATE VIEW [catalogname][schemaname]viewedtable-name[ (unqualifiedcolumrriname
[, unqualifiedcolumnrinamel. . .) ] AS query-expressiofjwITH CHECK OPTION]

where a giverunqualifiedcolumnnameappears only once.

®DESCRIPTION

TheCREATE VIEW statement creates a viewed talilewvedtable-namethat is the result of evaluating
gueryspecification

Thequeryspecificationdefines a derived téda The resulting viewed table is updatif this derived

table is updatabld he data types of the viewed table's columns are the same as those of the

corresponding columns of the derived tafilee viewed tabls'column names are the names of the

corresponding columns of the derived table, unless®ERATE VIEW statement containsnqualified

columrrnames(If the derived table contains any columns with undefined or duplicate names, then the

CREATE VIEW statemenitnust contairunqualifiedcolumnnames) Performing anNSERT, UPDATE,

DELETE,OorSELECTc o mmand on a defined vi equeryspepificdtani t |l y exec
definition statement.

The creator of the view is given an initial sebefC privileges that is calculated from those he holds on
the underlying table(s)f the viewed table is not updatable then the creator will not be gigERT,
UPDATE, or DELETE privileges on any columns regardless of what the user baltlse underlying
table(s) Noting that exception, the creator is given M&ERT, UPDATE, DELETE andSELECTON a column
in the view only if the user has that column privilege on the underlying thtie user is given any
column privilege on the vieWwe is always givewITH GRANT OPTIONON that privilege and the
GRANTNULL privilege on that column.

If any query-specificationin queryexpressiortontains aSROUP BY clause viewedtable-nameidentifies
a grouped view

No queryspecificationin queryexpressiomay reference any host variables, contain any dynamic
parameters, or reference the viewed table being created.

With Check Option
The search conditions in tiggiery-specificationin the CREATE VIEW statement, combined with those in
any underlyingcREATE VIEW statement, are called thiew criteria.
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If WITH CHECK OPTIONIs specified, then any insert or update performed onidveed table, or on any

table derived from the viewed table, fails (setthgg STATEt 44000 06) i f the resul ting
view criteria That is, the insert or update fails if the effect of the change would be that the resulting row

is no longer pesent inviewedtablename

If WITH CHECK OPTIONIs not specified, thequery-expressiordetermines the initial definition of the

viewed table, but does not regulate the changes that can be made to the viewktthebleasethe

application may insert or update rows in the viewed table that it is subsequently unable to retrieve through
that viewed table.

See the rusteD R UBIX Security Features User Guiddor a discussion of security
issues pertaining tOREATE VIEW.

®SECURITY
MAC  session sensitivity label >= parent catalog sensitivity |&81800Q0).

session sensitivity label >= pant schema sensitivity lab&dK000).
session sensitivity label >= referenced table/view sensitivity 1&e002).
session sensitivity label = view sensitivity label of any view referenced by a foreigRkK&y0).
All objects created are labeled witlethession sensitivity label.
DAC  The user must have tinebix.dac.rxcreate.dbnameuthorization or have all of the following
privileges:
- EXECon databaseRA001)

EXEC on catalog where the view is creat&AQ08)

d

= EXEC, WRITE on schema where the view is ared RA002)

- CRVIEW on all the columns of tables/views directly listed in the query expredRioa(3);
for these tables or views, the user must lad#ec on their catalog(s)RA008) andeXEC on
their schema(s)RA002)

- REFVIEW on all columns of the baseblas as calculated in the query expressiA{03);
for these base tables, the user must lEx#e on their catalog(s)RA008) and=ExEC on their
schema(s)RA002)

The creator of the view is given an initial sebelC privileges that is calculated from t®

he/she holds on the underlying table(s). If the viewed table is not updateable then the creator will
not be givenNSERT, UPDATE, or DELETE privileges on any columns regardless of what the user
holds on the underlying table(s). Noting that exceptiomctieator is given th@ISERT, UPDATE,

DELETE, andSELECTon a column in the view only if the user has that column privilege on the
underlying table. If the user is given any column privilege on the view he is always given the
WITH GRANT OPTIONON that prvilege and thesRANTNULL privilegeon that column.

AUDIT (sqgl_view_create) event name, uggergroupiD, database name, session sensitivity label,
operation status, timestamp, transactimrprocessp, sessionD, view label,catalog name,
schema name, table nameew structure, view definition
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3.1.10 DROP CATALOG

®FUNCTION
Destroy a catalog.

®SYNOPSIS
DROP CATALOGc catalogname{ CASCADE | RESTRICT}

®DESCRIPTION
TheDROP CATALOGStatement destroys the catalog specifieddiglogname.

The application must use the keywalsCADE or RESTRICT. Doing so specifies the effect if the catalog
contains any schema:

- CASCADE
All such objects are also destroyed.

- RESTRICT
The statement faili$ there is any schema other than the default _ sch8bi0§) or if the
default_schema isot empty(3F505).

®SECURITY

MAC  Session sensitivity label = catalog sensitivity label (3D506, if session sensitivity label > catalog
sensitivity label; 3D000, o#rwise).
Session sensitivity label = all objects (schema, table, view) inside the c3BBEH].
Session sensitivity label = all views that reference a table or view inside the cRRRQA].

DAC  The user must have thebix.dac.rxdrop.dbnamauthorizaion or have all of the following
privileges:
- EXEC,
= WRITE on databaseRA001)

AUDIT (sql_catalog_drop) event name, usergroupliD, database name, session sensitivity label,
operation status, timestamp, transactimmprocessb, sessionD, catalog labl, catalog name.

To ensure errefree operation, make sure that all cursames closed prior to issuingo®ROP
command.

3.1.11 DROP INDEX

®FUNCTION
Destroy an index

®SYNOPSIS
DROP INDEX indexname

®DESCRIPTION
TheDROP INDEX statement removes the indexlexnamefrom the database.
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