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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members
of ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical pommiittees collaborate i ficlds of mutuat {merest. Other mtermnationat organizations, govgrnmental
and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of information
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

The procgdures used to develop this document and those intended for its further maintenance are degscribed in
the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for'the different fypes of
documenq should be noted. This document was drafted in accordance with the editerial rules of the[ISO/IEC
Directives$, Part 2 (see www.iso.org/directives).

Attention|is drawn to the possibility that some of the elements of this document may be the subject pf patent
rights. ISO and IEC shall not be held responsible for identifying any or alksuch patent rights. Details of any
patent rights identified during the development of the document will beéun’ the Introduction and/or oh the ISO
list of patgnt declarations received (see www.iso.org/patents).

Any tradg name used in this document is information given forthe convenience of users and does npt
constitute] an endorsement.

For an explanation on the meaning of ISO specific terms‘and expressions related to conformity assgssment, as
well as information about ISO's adherence to the Werld“Trade Organization (WTO) principles in thg
Technical Barriers to Trade (TBT) see the following URL: www.iso.org/iso/foreword.html.

The comrhittee responsible for this document i8ISO/IEC JTC 1, Information technology, SC 32, Data
management and interchange.

This fifth jedition of ISO/IEC 9075-3 cancels and replaces the fourth edition (ISO/IEC 9075-3:2008), which
has been Jlechnically revised.

A list of alll parts in the ISO/IEC9075 series, published under the general title Information technologly —
Databasglanguages — I, can be found on the ISO website.

NOTE  Tlhe individual parts of multi-part standards are not necessarily published together. New editions of one or morg parts can
be publishef without publication of new editions of other parts.
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Introduction

The organization of this part of ISO/IEC 9075 is as follows:
1) Clause 1, “Scope”, specifies the scope of this part of ISO/IEC 9075.

2) Clause 2, “Normative references”, identifies additional standards that, through reference in this part of
ISO/|EC 9075, constitute provisions of this part of ISO/IEC 9075.

3) Clause 3, “Definitions, notations, and conventions”, defines the notations and conventions used ip this part
of ISP/IEC 9075.

4) Clauge 4, “Concepts”, presents concepts used in the definition of the Call-Level Interface.

5) Clauge 5, “Call-Level Interface specifications”, defines facilities for using SQL"through a Call-Level
Interface.

6) Clauge 6, “SQL/CLI routines”, defines each of the routines that comprise the Call-Level Interface.
7) Clauge 7, “Additional data manipulation rules”, defines additional rules for data manipulation.
8) Clauge 8, “Dynamic SQL”, defines the SQL dynamic statements.

9) Clauge 9, “Definition Schema”, specifies extensions to.the Definition Schema required for supplort of the
Call-Level Interface.

10) Clauge 10, “Conformance”, defines the criteria fer€onformance to this part of ISO/IEC 9075.

11) Anngx A, “SQL Conformance Summary”, isan informative Annex. It summarizes the conformpnce
requirements of the SQL language.

12) Anngx B, “Implementation-defined elements”, is an informative Annex. It lists those features for which
the bpdy of this part of ISO/IEC 9075 states that the syntax, the meaning, the returned results, the effect
on SQL-data and/or schemas, or any other behavior is partly or wholly implementation-defined

13) Anngx C, “Implementationsdependent elements”, is an informative Annex. It lists those features{for which
the bpdy of this part of ISO/IEC 9075 states that the syntax, the meaning, the returned results, the effect
on SQL-data and/or schemas, or any other behavior is partly or wholly implementation-dependgnt.

14) Anngx D, “Deprécated features™, is an informative Annex. It lists features that the responsible Technical
Compnittee intend will not appear in a future revised version of this part of ISO/IEC 9075.

15) Anngx E,\‘Incompatibilities with ISO/IEC 9075:2011 and 9075:2008”, is an informative AnneX. It lists
incorppatibilities with the previous version of this part of ISO/IEC 9075.

16) Annex F, “SQL feature taxonomy”, is an informative Annex. It identifies features of the SQL language
specified in this part of ISO/IEC 9075 by an identifier and a short descriptive name. This taxonomy is used
to specify conformance.

17) Annex G, “Defect reports not addressed in this edition of this part of ISO/IEC 9075, is an informative
Annex. It describes the Defect Reports that were known at the time of publication of this part of this
International Standard. Each of these problems is a problem carried forward from the previous edition of
ISO/IEC 9075. No new problems have been created in the drafting of this edition of this International
Standard.
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18) Annex H, “Typical header files”, is an informative Annex. It provides examples of typical definition files
for application programs using the SQL Call-Level Interface.

19) Annex I, “Sample C programs”, is an informative Annex. It provides examples of using the SQL Call-
Level Interface in the C programming language.

In the text of this part of ISO/IEC 9075, Clauses and Annexes begin new odd-numbered pages, and in Clause 5,
“Call-Level Interface specifications”, through Clause 10, “Conformance”, Subclauses begin new pages. Any
resulting blank space is not significant.
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Information technology — Database languages — SQL —

Part 3:

Call-Leé

1 Sco

This part
database
procedure

vel Interface (SQL/CLI)

DE

pf ISO/IEC 9075 defines the structures and procedures that can be used t@)éxecute statem
anguage SQL from within an application written in a programming.language in such
s used are independent of the SQL statements to be executed.

bnts of the
p way that
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2.1 1SOand IEC

2 Normative references

standards

The following referenced documents are indispensable for the application of this document. For dated references,

only the edition cited applies. For undated references, the latest edition of the referenced document

including

any amen

2.1

[1SO15
Part 1:

[1SO15
Part 2:

[1SO18
[1SO61
[1SO7]
[1SO84
[1S084

[1SO9C
Frame\

[1S09(

Foundation (SQL/Foundation)

[1SO9(C
Inform

[1S098
[1S098

dments) applies.

SO and IEC standards

Base language.

39-2] ISO/IEC 1539-2:2000, Information technology — Programming languages — Fortr
Varying length character strings.

89] 1SO 1989:2002, Information technology — Programming languages — COBOL.

85] ISO/IEC 7185:1990, Information technol ogy*— Programming languages — Pascal.
52] ISO/IEC 8652:1995, Information techrnology — Programming languages — Ada.
52 _Corl] ISO/IEC 8652:1995/Cor.1:2001.

75-1] ISO/IEC 9075-1:2016, Information technology — Database languages — SQL — H
vor k (SQL/Framework).

75-2] ISO/IEC 9075-2:2016, | nfor mation technology — Database languages — SQL — P

75-11] 1ISO/IEC 9075-11:2016, Information technology — Database languages — SQL —
ption and Definition Schemas (SQL/Schemata).

99] ISO/IEC9899:1999, Programming languages — C.
99 _Ceri]1SO/IEC 9899:1999/Cor 1:2001.

60] ISO 6160:1979, Programming languages — PK/l (Endorsement of ANSI X3.53-1976).

39-1] ISO/IEC 1539-1:2004, Information technology — Programming{anguages — Fortrjan —

an —

art 1.

art 2:

- Part 11:

[1S094

99/Cor2] ISO/IEC 9899:1999/Cor 2:2004.

[1SO9899 Cor3] ISO/IEC 9899:1999/Cor.3:2007
[1SO10206] ISO/IEC 10206:1991, Information technology — Programming languages — Extended Pascal.
[1SO11756] ISO/IEC 11756:1999, Information technology — Programming languages — M.
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3.1 Definitions

3 Definitions, notations, and conventions

This Clau

se modifies Clause 3, “Definitions, notations, and conventions”, in |SO/IEC 9075-2.

31 [

This Subg

311 0O

For the pu
3.1.11

3.1.1.2

3.1.1.3

3114

3.1.15

3.1.16

befinitions

| ause modifies Subclause 3.1, “Definitions’, in | SO/IEC 9075-2.

efinitions provided in Part 3

rposes of this document, the following definitions apply.

data source
synonym for the SQL-server that is part of the current’'SQL-connection

handle
CL1 object returned by an SQL/CLI implementation when a CLI resource is allocated an
an SQL/CLI application to reference that:CL1 resource

inner table
second operand of a left outer join-or the first operand of a right outer join

pseudo-column
column that is part of a table-but is not part of the descriptor for that table

NOTE 2 — An example 0f such a pseudo-column is an implementation-defined row identifier.

rowset
one or more rows retrieved in a single invocation of the Fetch and FetchScroll routines

SQL/CL }J-application
application that invokes <CLI routine>s specified in this part of ISO/IEC 9075

d used by

3.2 Conventions

This Subclause modifies Subclause 3.3, “Conventions’, in I1SO/IEC 9075-2.

321 S

pecification of routine definitions

The routines in this document are specified in terms of:

©ISO/IEC 2016 — All rights reserved
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3.2 Conventions

— Function: A short statement of the purpose of the routine.
— Definition: The name of the routine and the name, mode, and data type of each of its parameters.

— General Rules: A specification of the run-time effect of the routine. Where more than one General Rule
is used to specify the effect of a routine, the required effect is that which would be obtained by beginning
with the first General Rule and applying the Rules in numeric sequence until a Rule is applied that specifies
or implies a change in sequence or termination of the application of the Rules. Unless otherwise specified
or implied by a specific Rule that is applied, application of General Rules terminates when the last in the

sequénce has been applied.

6 Call-Level Interface (SQL/CLI) ©ISO/IEC 2016 — All rights reserved


https://iecnorm.com/api/?name=93ce0bf945e5ed154554ad70bd82970b

ISO/IEC 9075-3:2016(E)
4.1 Introduction to SQL/CLI

4 Concepts

This Clause modifies Clause 4, “Concepts”, in 1SO/IEC 9075-2.

4.1

This Subg

The Call-
9075 proy

— Allog
— Cont
— Exec
— Obta
— Cont
— Obta

A handle
is used by
resources
cessing; W
handle, re
descripton
routine de

allocate the resources to mahage an SQL-connection, an SQL-environment, and SQL-statement pro

respective
be used tq

Each allo
terminate

ntroduction to SQL/CLI

lause is modified by Subclause 4.18, “Introduction to SQL/CLI”, in ISO/IEC 9075-9.

| evel Interface (SQL/CLI) is a binding style for executing SQL statements. This part of 1S
ides specifications for routines that:

ate and deallocate resources.

ol connections to SQL-servers.

ite SQL statements using mechanisms similar to dynamic SQL.

n diagnostic information.

ol transaction termination.

n information about the SQL/CLI implementation and the SQL-implementation.

s a CLI object returned by an SQL/CLEimplementation when a CLI resource is allocated;
an SQL/CLI application to reference that CLI resource. The AllocHandle routine allocatg
to manage an SQL-environmentian SQL-connection, a CLI descriptor area, or SQL-state
hen invoked, it returns an environment handle, a connection handle, a descriptor handle, or a
spectively. An SQL-connection is allocated in the context of an allocated SQL-environme
areas and SQL-statements are allocated in the context of an allocated SQL-connection. The F
allocates a specifiedsresource. The AllocConnect, AllocEnv, and AllocStmt routines can b

ly, instead of using the AllocHandle routine. The FreeConnect, FreeEnv, and FreeStmt rod
deallocate-the'specific resource instead of using FreeHandle.

cated SQL-environment has an attribute that determines whether output character strings a
[l bythe SQL/CLI implementation. The SQL/CLI application can set the value of this attri

using the

O/IEC

he handle
s the
ment pro-
statement
nt. CLI
reeHandle
b used to
cessing,
tines can

re null
bute by

ratitine SetEnvAttr and can retrieve the current value of the attribute by using the routine G

ptEnVALLr.

The Connect routine establishes an SQL-connection, which becomes the current SQL-connection . The Discon-
nect routine terminates an established SQL-connection. Switching between established SQL-connections occurs
automatically whenever the SQL/CLI application switches processing to a dormant SQL-connection, which

then beco

mes the current SQL-connection.

The ExecDirect routine is used for a one-time execution of an SQL-statement. The Prepare routine is used to
prepare an SQL-statement for subsequent execution using the Execute routine. In all three cases, the executed
SQL-statement can contain dynamic parameters.
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The interface for a description of dynamic parameters, dynamic parameter values, the result columns of a
<dynamic select statement> or <dynamic single row select statement>, and the target specifications for the
result columns is a CLI descriptor area. A CLI descriptor area for each type of interface is automatically allocated
when an SQL-statement is allocated. The SQL/CLI application may allocate additional CLI descriptor areas
and nominate them for use as the interface for the description of dynamic parameter values or the description
of target specifications by using the routine SetStmtAttr. The SQL/CLI application can determine the handle
value of the CLI descriptor area currently being used for a specific interface by using the routine GetStmtAttr.
The GetDescFleId and GetDescRec routmes enable mformatlon to be retrleved from a CLI descrlptor area. The
¢ s{or area.

When a <dynamic select statement> or <dynamic single row select statement> is prepared or exeecuted imme-
diately, a escription of the result columns is automatically provided in the applicable CLI implemeptation
descriptot area. In this case, the SQL/CLI application may additionally retrieve informatiomby using the
DescribeCol and/or the ColAttribute routine to obtain a description of a single result eolumn and by using the
NumResyItCols routine to obtain a count of the number of result columns. The SQL/CLI"application dets values
in the CL| application descriptor area for the description of the corresponding target'specifications gither
explicitly] by using the routines SetDescField and SetDescRec, or implicitly, By using the routine B{ndCol.

When an BQL-statement is prepared or executed immediately, a description of the dynamic paramefers is
automatidally provided in the applicable CLI implementation descriptor.area if this facility is supported by the
current SQL-connection. An attribute associated with the allocated SQL-connection indicates whether this
facility is|supported. The value of the attribute may be retrieved using the routine GetConnectAttr. Regardless
of whethgr automatic description is supported, all dynamic inptit,and input/output parameters shall e defined
in the appllication descriptor area before SQL-statement execution. This can be done either explicitly, by using
the routings SetDescField and SetDescRec, or implicitly;.by using the routine BindParameter. The vlue of a
dynamic input or input/output parameter may be established before SQL-statement execution (immegdiate
parameter value) or may be provided during SQL-stat€ment execution (deferred parameter value). Its description
in the CL| descriptor area determines which method is in use. The ParamData routine is used to cycle through
and proceps deferred input and input/output paraméter values. The PutData routine is used to provide the deferred
values. The PutData routine also enables the-values of character string input and input/output paramegters to be
provided piece by piece.

Before a fcall statement> is prepared:or executed immediately, the SQL/CLI application may choose whether
or not to hind any dynamic output parameters in the CLI application descriptor area. This can be dope either
explicitly] by using the routines:SetDescField and SetDescRec, or implicitly, by using the routine BindParam-
eter. Afterlexecution of the statement, values of unbound output and input/output parameters can be inflividually
retrieved ising the GetParamData routine. The GetParamData routine also enables the retrieval of the values
of characfer and binarg:string output and input/output parameters to be accomplished piece by piecq.

When a <dynamicselect statement> or <dynamic single row select statement> is executed, a CLI prepared
cursor is implicitly declared and opened. The name of the cursor is determined by the cursor name property
associated withthe allocated SQL- -statement, which can be supplied by the SQL/CLI application byjusing the
routine SeétcurserName—Ha-cursorrametshotsupphed-by-the-SOHCH-appheationthe-valbue-ofthe cursor
name property associated with the allocated SQL-statement is an implementation-dependent cursor name. The
cursor name property associated with the allocated SQL-statement can be retrieved by using the GetCursorName
routine. The operational sensitivity, scrollability, and holdability properties of a CLI prepared cursor are
determined by the CURSOR SENSITIVITY, CURSOR SCROLLABLE, and CURSOR HOLDABLE attributes,
respectively, of the allocated SQL-statement at the time the CLI cursor is declared and opened. The SQL/CLI
application can set the values of these attributes by using the SetStmtAttr routine and can retrieve the current
values of these attributes by using the GetStmtAttr routine. The operational returnability property of a CLI
prepared cursor is implementation-defined.
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The Fetch and FetchScroll routines are used to position an open CLI cursor on a row and to retrieve the values
of bound columns for that row. A bound column is one whose target specification in the specified CLI
descriptor area defines a location for the target value. The Fetch routine always positions the open CLI cursor
on the next row, whereas the FetchScroll routine may be used to position the open CLI cursor on any of its
rows. The use of FetchScroll with a FetchOrientation other than NEXT is permitted only if the operational
scrollability property of the CLI cursor is SCROLL. The Fetch and FetchScroll routines can also retrieve mul-
tiple rows in a single call; the set of rows thus retrieved is called a rowset. This is accomplished by setting the
ARRAY _SIZE field of the applicable application row descriptor to the desired number of rows. Note that the
Singlero eteh1s I_ ;_i>_; _;__i paLY i i" __-V'_- e 1€ i"_> S a5 i__

Values fof unbound columns can be individually retrieved by using the GetData routine. The GetData routine
also enables the retrieval of the values of character and binary string columns to be accomplished piece by
piece. The current row of a CLI cursor is a row of the current rowset indicated by the CURRENT OF POSITION
attribute gf the allocated SQL-statement associated with the CLI cursor. The current row.can be del¢ted or
updated by executing a <preparable dynamic delete statement: positioned> or a <préparable dynamijc update
statement} positioned>, respectively, for that CLI cursor under a different allocated SQL-statement fo the one
under which the CLI cursor was opened. The CloseCursor routine enables a Cl:I-cursor to be closed.

Result setb can be returned to the SQL/CLI application as a result of invoking the Execute or ExecDiregt routine,
supplying a statement handle whose current statement is a <call statement>. If the <call statement> invokes an
SQL-invgked procedure SP that returns a non-empty result set sequence RSS, then a CLI procedurgl result
cursor is gutomatically associated with the statement handle. The<esult set of this CLI procedural regult cursor
is the firsq result set of RSS. The SQL/CLI application can learh.that a cursor has been automatically opened
by invokipg NumResultCols to determine if the ColumnCaunt-is positive. If there is more than one fesult set
in the resdilt set sequence, then the others can be processed ene at a time or in parallel. To process the result
sets one af a time, once the processing of a given resultset is complete, the MoreResults routine is ysed to
determing whether there are any additional result sets\and, if there are, to position the CLI procedurgl result
cursor before the first row in the next result set. Tosprocess the result sets in parallel, the NextResult|routine is
used to dgtermine whether there are any additioral result sets and, if there are, to position a CLI progcedural
result curgor associated with another statement handle before the first row in the next result set.

When a QLI procedural result cursor is-associated with a result set, the operational sensitivity, scrollability,
and holdapility properties of the CLd procedural result cursor are those of the result set as it was recdived from
the stored procedure. (The CURSOR'SENSITIVITY, CURSOR SCROLLABLE, and CURSOR HOLDABLE
attributes jof the allocated SQls-Statement are ignored; using SetStmtAttr to set these attributes has ng effect on
the corregponding operational)properties of a CLI procedural result cursor.) The operational returnability
property of a CLI procedural result cursor is implementation-defined. A CLI procedural result cursgr is not
updatable} Otherwise,a-CLI procedural result cursor is processed in the same way as a CLI preparefl cursor.

Special rqutines, called catalog routines are available to return result sets from the Information Schema. These
routines gre:

— ColumnPrivileges: Returns a list of the privileges held on the columns whose names adhere to thelrequested
pattern(s) within a single specified table. Most of this information can also be obtained by using the
ExecDirect routine to issue an appropriate query on the COLUMN_PRIVILEGES view of the Information
Schema.

— Columns: Returns the column names and attributes for all columns whose names adhere to the requested
pattern(s). Most of this information can also be obtained by using the ExecDirect routine to issue an
appropriate query on the COLUMNS view of the Information Schema.

— ForeignKeys: Returns either the primary key of a single specified table together with the foreign keys in
all other tables that reference that primary key or the foreign keys of a single specified table together with
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all the primary and unique keys in all other tables that are referenced by those foreign keys. Most of this
information can also be obtained by using the ExecDirect routine to issue an appropriate query on the
TABLE_CONSTRAINTS view and the REFERENTIAL_CONSTRAINTS view of the Information
Schema.

— PrimaryKeys: Returns a list of the columns that constitute the primary key of a single specified table. Most
of this information can also be obtained by using the ExecDirect routine to issue an appropriate query on
the TABLE_CONSTRAINTS view and the KEY_COLUMN_USAGE view of the Information Schema.

— SpecjalColumns: Returns aTist of the columns which can uniquely identify any row within a singlé specified
table| Most of this information can also be obtained by using the ExecDirect routine to issue an-appropriate
query on the COLUMNS view of the Information Schema.

s: Returns information about the tables whose names adhere to the requested pattern(s) and type(s).
Mostof this information can also be obtained by using the ExecDirect routine to isSue‘an approptjiate query
on the TABLES view of the Information Schema.

— TablgPrivileges: Returns a list of the privileges held on tables whose names adhere to the requested pattern(s).
Mostof this information can also be obtained by using the ExecDirect poutine to issue an approptjiate query
on the TABLE_PRIVILEGES view of the Information Schema.

These special routines are only available for a small portion of the metadata that is available in the Information
Schema. Qther metadata (for example, that about SQL-invoked routines, triggers, and user-defined fypes) can
be obtaing¢d by executing appropriate queries on the views of the Information Schema.

The GetPpsition, GetLength, and GetSubString routines cah-each be used with its own independent|statement
handle tofaccess a string value at the server that is represented by a Large Object locator in order to do any of
the following:

— The GetPosition routine may be used to determine whether a given substring exists within that gtring and,
if it does, to obtain an integer value that indicates the starting position of the first appearance ofjthe given
substring.

— The GetLength routine may be used to obtain the length of that string as an integer.

— The GetSubString routine may bie used to retrieve a portion of a string, or alternatively, to creatg a new
Larg¢ Object value at thesserver which is a portion of the string and to return a Large Object lo¢ator that
reprepents that value.

The Error) GetDiagFieldyand GetDiagRec routines obtain diagnostic information about the most recgnt routine
operating|on a particular resource. The Error routine always retrieves information from the next statps record,
whereas the GetDiagField and GetDiagRec routines may be used to retrieve information from any stafus record.

The numberofrows affected by the last executed SQL-statement can be obtained by using the Row[ount or
GetDiagHieldroutine.

An SQL-transaction is terminated by using the EndTran routine. An SQL-transaction is implicitly initiated
whenever a CLI routine is invoked that requires the context of an SQL-transaction and no SQL-transaction is
active. An SQL-transaction is explicitly started, and its characteristics set, by using the StartTran routine.

NOTE 3 — Applications are prohibited from using the ExecDirect or Execute routines to execute <start transaction statement>s,
<commit statement>s, <rollback statement>s, and <release savepoint statement>s.

The Cancel routine is used to cancel the execution of a concurrently executing SQL/CLI routine; it is also used
to terminate the processing of deferred parameter values and the execution of the associated SQL-statement.
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The GetFeaturelnfo, GetFunctions, Getinfo, GetSessionInfo, and GetTypelnfo routines are used to obtain
information about the implementation. The DataSources routine returns a list of names that identify SQL-servers
to which the SQL/CLI application may be able to connect and returns a description of each such SQL-server.

4.2 Return codes

The execytion of a CLTTOUTINE CauSes One or more conditions 10 DE raised. The status of the execution 1§ indicated
by a codelthat is returned either as the result of invoking a CLI routine that is a CLI function or as'the value of
the ReturpnCode argument of a CLI routine that is a CLI procedure.

The return code values and meanings are described in the following list. If more than one peturn code i possible,
then the gne appearing later in the list is the one returned.

— A value of 0 (zero) indicates Success. The CLI routine executed successfully.

— A value of 1 (one) indicates Success with information. The CLI routine.gxecuted successfully[but a
completion condition was raised: warning.

— Avvalue of 100 indicates No data found. The CLI routine executed successfully but a completion|condition
was ffaised: no data.

— A value of 99 indicates Data needed. The CLI routine did not complete its execution because gdditional
data s needed. An exception condition was raised: CLIgpecific condition — dynamic parameter value
need

— A var:e of —1 indicates Error. The CLI routine:did not execute successfully. An exception condition other
than CLI-specific condition — invalid handle or.CLI-specific condition — dynamic parameter val e needed
was ]aised.

— Avalue of -2 indicates Invalid handle:The CLI routine did not execute successfully because anfexception
cond(tion was raised: CLI-specific.condition — invalid handle.

After the pxecution of a CLI routine, the values of every output argument that corresponds to an output
parametef whose value is not explicitly defined by this part of ISO/IEC 9075 is implementation-dependent.

In additiop to providing the return code, for all CLI routines other than Error, GetDiagField, and GefDiagRec,
the SQL/CLI implementation records information about completion conditions and about exception ¢onditions
other thar CLI-specific'condition — invalid handle in the diagnostics area associated with the resoufce being
utilized. The resource being utilized by a routine is the resource identified by its input handle. In the case of
CopyDes¢, which-takes two input handles, the resource being utilized is the one identified by TargetDegcHandle.

4.3 Diagnostics areas in SQL/CLI

Each diagnostics area comprises header information consisting of fields that contain general information
relating to the routine that was executed and zero (0) or more status records containing information about
individual conditions that occurred during the execution of the CLI routine. A condition that causes a status
record to be generated is referred to as a status condition.

At the beginning of the execution of any CLI routine other than Error, GetDiagField, and GetDiagRec, the
diagnostics area for the resource being utilized is emptied. If the execution of such a routine does not result in
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the exception condition CLI-specific condition— invalid handle or the exception condition CLI-specific condition
— dynamic parameter value needed, then:

— Header information is generated in the diagnostics area.
— If the routine's return code indicates Success, then no status records are generated.

— If the routine's return code indicates Success with information or Error, then one or more status records
are generated.

— If thg routine's return code indicates No data found, then no status record is generated correspgnding to
SQLETATE value '02000' but there may be status records generated corresponding to SQESTAJE value
'02nnn', where 'nnn’ is an implementation-defined subclass code.

When Fefch or FetchScroll is invoked, the resulting rowset has one or more rows, and ex¢eptions orfwarnings
are genergted, then the corresponding records in the diagnostics area have the ROW (NUMBER field set to the
row number of the row in the rowset associated with the exceptions or warnings. |- Status record dpes not
correspond to any row in the rowset, or the record is generated as a result of calling a routine other than Fetch
or FetchSgroll, the ROW_NUMBER field is set to zero. The COLUMN_NUMBER field of the statdis record
contains the column number (if any) to which this exception or warning condition applies. If the stafus record
does not gpply to any column, then COLUMN_NUMBER is set to zero.

Status recprds in the diagnostics area are ordered by ROW_NUMBER: If multiple status records are |generated
for the sane ROW_NUMBER value, then the order in which the Second and subsequent of those statps records
appear is jmplementation-dependent. Which of those status_records appears first is also implementation-

dependent, except that:

— Statup records corresponding to transaction rollback have precedence over status records corregponding
to other exceptions, which in turn have precedence over status records corresponding to the completion
cond|tion no data, which in turn have precederice over status records corresponding to the completion
cond|tion warning.

— Apart from any status records corresponding to an implementation-specified no data, any statug record
corregponding to an implementation=specified condition that duplicates, in whole or in part, a cpndition
defingd in this part of ISO/IEC 9075 shall not be the first status record.

The routipes GetDiagField and.GetDiagRec retrieve information from a diagnostics area. The SQL/CLI appli-
cation idgntifies which diaghostics area is to be accessed by providing the handle of the relevant respurce as
an input argument. The routines return a result code but do not modify the identified diagnostics arep.

The Erronroutine alse-retrieves information from a diagnostics area. The Error routine retrieves the jstatus
records ir| the identified diagnostics area one at a time but does not permit already processed status fecords to
be retrieved. Error returns a result code but does not modify the identified diagnostics area.

The RowCount routine retrieves the ROW_COUNT field from the diagnostics area for the specified statement
handle. RowCount returns a result code and may cause status records to be generated.

A CLI diagnostics area comprises the header fields specified under “Header fields” Table 1, “Header fields in
SQL/CLI diagnostics areas”, as well as zero (0) or more status records, each of which comprises the fields
specified under “Status record fields” Table 2, “Status record fields in SQL/CLI diagnostics areas”.

12 Call-Level Interface (SQL/CLI) ©ISO/IEC 2016 — All rights reserved


https://iecnorm.com/api/?name=93ce0bf945e5ed154554ad70bd82970b

Table 1 — Header fields in SQL/CLI diagnostics areas

ISO/IEC 9075-3:2016(E)
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Field

Data type

DYNAMIC_FUNCTION

CHARACTER VARYING (L1)

DYNAMIC_FUNCTION_CODE INTEGER
MORE INTEGER
NUMBER INTEGER
RETURNCODE SMALLINT
ROW_ICOUNT INTEGER
TRANFACTIONS_COMMITTED INTEGER
TRANISACTIONS_ROLLED_BACK INTEGER
TRANISACTION_ACTIVE INTEGER

Implementation-defined header field

Implementation=defined data type

254.

T Wher L is an implementation-defined integer not less than-128 and L1 is an implementation-defined integer not lesp than

Table 2 — Status record fields in SQL/CLI diagnostics areas

Field

Data type

CATALOG_NAME

CHARACTER VARYING (L)

CLAS$_ORIGIN

CHARACTER VARYING (L1)

COLUMN_NAME

CHARACTER VARYING (L)

COLU’VIN_NUMBER

INTEGER

CONDIITION_IDENTIFIER

CHARACTER VARYING (L)'

CONDITION_NUMBER

INTEGER

CONNECTION_NAME

CHARACTER VARYING (L)

CONSTRAINT_CATALOG

CHARACTER VARYING (L)'

CONSTRAINT_NAME

CHARACTER VARYING (L)'
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Field

Data type

CONSTRAINT_SCHEMA

CHARACTER VARYING (L)'

CURSOR_NAME

CHARACTER VARYING (L)'

MESSAGE_LENGTH

INTEGER

MESSAGE_OCTET_LENGTH

INTEGER

MESSAGE_TEXT

CHARACTER VARYING (L1)

NATIVVE_CODE

INTEGER

PARAMETER_MODE

CHARACTER VARYING (L)'

PARAMETER_NAME

CHARACTER VARYING (L)Jr

PARAMETER_ORDINAL_POSITION

INTEGER

ROUTINE_CATALOG

CHARACTER VARYING (L)

ROUTINE_NAME

CHARACTERVARYING (L)

ROUTINE_SCHEMA

CHARACTER VARYING (L)'

ROW_NUMBER

INTEGER

SCHEMA_NAME

CHARACTER VARYING (L)

SERVER_NAME

CHARACTER VARYING (L)

SQLSTATE

CHARACTER (5)

SPECIFIC_NAME

CHARACTER VARYING (L)

SUBCLASS=ORIGIN

CHARACTER VARYING (L1)

TABLE_NAME

TRIGGER_CATALOG

CHARACTER VARYING (L)

TRIGGER_NAME

CHARACTER VARYING (L)'

TRIGGER_SCHEMA

CHARACTER VARYING (L)

Implementation-defined status field

Implementation-defined data type
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Field Data type

T Where L is an implementation-defined integer not less than 128 and L1 is an implementation-defined integer not less than
254.

All diagnostics area fields specified in other parts of ISO/IEC 9075 that are not included in this table are not
applicable to SQL/CLI.

4.3.1 Sgtting of ROW_NUMBER and COLUMN_NUMBER fields

Except where otherwise specified in this part of ISO/IEC 9075, the ROW_NUMBER and COLUMN_NUMBER
fields in g status record are always O (zero).

4.4  Nliscellaneous characteristics

4.4.1 Handles

The AllogHandle routine returns a handle that uniquely.identifies the allocated resource. Although the data
type of a handle parameter is INTEGER, its value has'no meaning in any other context and should npt be used
as a numgric operand or modified in any way.

In general, if the related resource cannot be allocated, then a handle value of zero is returned. Howeyer, even
if a resource has been successfully allocated,processing of that resource can subsequently fail due tp memory
constraints as follows:

— If adglitional memory is requiréd;but is not available, then an exception condition is raised: CLI}specific
cond|tion — memory allocation error.

— If prqviously allocated. memory cannot be accessed, then an exception condition is raised: CLI-gpecific
cond|tion — memory management error.

NOTE 4 — Ng diagnostic information is generated in this case.

The valid|ty of a-handle in a compilation unit other than the one in which the identified resource wag allocated
is implementation-defined.
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the effect of reinitializing the identified resource. Instead, a new resource is allocated and a new handle value
overwrites the old one.

nd
\~

4.4.2 Null terminated strings

An input character string provided by the SQL/CLI application may be terminated by the implementation-
defined null character that terminates C character strings. If this technique is used, the application may set the
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associated length argument to either the length of the string excluding the null terminator or to -3, indicating
NULL TERMINATED.

If the NULL TERMINATION attribute for the SQL-environment is True, then all output character strings
returned by the SQL/CLI implementation are terminated by the implementation-defined null character that
terminates C character strings. If the NULL TERMINATION attribute is False, then output character strings
are not null terminated.

4.4.3 Null pointers

If the programming language of the invoking SQL/CLI application supports pointers, then the SQLACLI
applicatign may provide a zero-valued pointer, referred to as a null pointer, in the following circumgtances:

of an output argument that is to receive the length of a returned character’string. This indjcates that
of other output arguments where specifically allowed by this part'of ISO/IEC 9075. Thig indicates
— Inliep of input arguments where specifically allowed by this part.of ISO/IEC 9075. The semantifs of such
If the SQL/CLI application provides a null pointer in any other circumstances, then an exception copdition is

If the NULL TERMINATION attribute for the SQL:environment is False, then specifying a zero buffer size
ut argument is equivalent to specifying.a null pointer for that output argument.

4.4.4 Hnvironment attributes

Environment attributes are associated with each allocated SQL-environment and affect the behavior|of CLI
functionslin that SQL-environment.

The GetEpvALtr routine enables the SQL/CLI application to determine the current value of a specifiq attribute.
For attribyites that may:be set by the user, the SetEnvAttr routine enables the SQL/CLI application tp set the
value of {speeific aftribute. Attribute values may be set by the SQL/CLI application whenever therg are no
SQL-confections.allocated within the SQL-environment.

Table 16, [‘Godes used for environment attributes”, and Table 20, “Data types of attributes”, in Subclpuse 5.19,
“Other taltles‘associated with Cl 17 _indicate far each attribute its name code value data type possible values,
and whether the attribute may be set using SetEnvAttr.

The NULL TERMINATION attribute determines whether output character strings are null terminated by the
SQL/CLI implementation. The attribute is set to True when an SQL-environment is allocated.
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4.45 Connection attributes

Connection attributes are associated with each allocated SQL-connection and affect the behavior of CLI functions
operating in the context of that allocated SQL-connection.

The GetConnectAttr routine enables the SQL/CLI application to determine the current value of a specific con-
nection attribute. For connection attributes that may be set by the user, the SetConnectAttr routine enables the
SQL/CLI application to set the value of a specific connection attribute.

Table 17,|*Codes used for connection attributes”, and Table 20, “Data types of attributes”, in SubClguse 5.19,
“Other talples associated with CLI”, indicate for each connection attribute its name, code value;datq type,
possible falues and whether the connection attribute may be set using SetConnectAttr.

The POPULATE IPD attribute determines whether the SQL/CLI implementation will populate the implemen-
tation parpmeter descriptor with an item descriptor area for each <dynamic parameter.specification3 when an
SQL-statgment is prepared or executed immediately. The POPULATE IPD attribute’is automatically set each
time an SPL-connection is established for the allocated SQL-connection.

The SAVEPOINT NAME connection attribute specifies the savepoint to be referenced in an invocation of the
EndTran foutine that uses the SAVEPOINT NAME ROLLBACK or SAVEPOINT NAME RELEASE Com-
pletionType, respectively. The SAVEPOINT NAME attribute is set toa zero-length string when the [SQL-
connectiop is allocated.

4.4.6 Sftatement attributes

Statement attributes are associated with each allocated SQL-statement and affect the processing of JQL-state-
ments unger that allocated SQL-statement.

The GetS{mtAttr routine enables the SQL/CLI application to determine the current value of a specificistatement
attribute. For statement attributes that may be set by the user, the SetStmtAttr routine enables the SQL/CLI
applicatign to set the value of a specific Statement attribute.

Table 18,|“Codes used for statement attributes”, and Table 20, “Data types of attributes”, in Subclause 5.19,
“Other talples associated with-€L-1”, indicate for each statement attribute its name, code value, data typ¢, possible
values, arjd whether the statement attribute may be set by using SetStmtAttr.

The APD|HANDLE statement attribute is the value of the handle of the current application parametgr
descriptot for the allocated SQL-statement. The statement attribute is set to the value of the handle ¢f the
automatidally alleeated application parameter descriptor when the SQL-statement is allocated.

The ARD|HANDLE statement attribute is the value of the handle of the current application row des
the allocal = . i i i
application row descriptor when the SQL-statement is allocated.

Criptor for
7 allocated

The IPD HANDLE statement attribute is the value of the handle of the implementation parameter descriptor
associated with the allocated SQL-statement. The statement attribute is set to the value of the handle of the
automatically allocated implementation parameter descriptor when the SQL-statement is allocated.

The IRD HANDLE statement attribute is the value of the handle of the implementation row descriptor associated
with the allocated SQL-statement. The statement attribute is set to the value of the handle of the automatically
allocated implementation row descriptor when the SQL-statement is allocated.
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The CURSOR SCROLLABLE statement attribute determines the scrollability of the CLI prepared cursor
implicitly declared when Execute or ExecDirect are invoked. The statement attribute is set to NONSCROL-
LABLE when the SQL-statement is allocated.

The CURSOR SENSITIVITY statement attribute determines the sensitivity to changes of the CLI prepared
cursor implicitly declared when Execute or ExecDirect are invoked. The statement attribute is set to ASENSITIVE
when the SQL-statement is allocated.

The CURSOR HOLDABLE statement attribute determines the holdability of the CLI prepared cursor implicitly
declared When Execute or ExecDirect are invoked. The statement attribute is set to HOLDABLE or NOQNHOLD-
ABLE when the statement is allocated, depending on the values of the CURSOR COMMIT BEHAVYIOR item
used by the GetInfo routine.

Whether ¢r not a CLI cursor is returnable is implementation-defined.

The staterpent attribute CURRENT OF POSITION identifies the row in the rowset to.which a positiorfed update
or delete pperation applies. This is set to 1 (one) when an SQL-statement is initjally-allocated. It is feset to 1

(one) whgnever Fetch or FetchScroll are successfully executed when the ARRAY-SIZE is 1 (one) or the cursor
is scrollaljle; otherwise, it is set to an implementation-defined value indicating'the current row within the rowset.

The NEST DESCRIPTOR statement attribute determines whether nested-descriptor items are permitted in a
CLI desciiptor. Nested descriptor items are used to describe ROW, ARRAY, and MULTISET data types. The
statementattribute is set to FALSE when the SQL-statement is aHocated.

4.4.7 QLI descriptor areas

A CLI degcriptor areaprovides an interface for a description of <dynamic parameter specification>s, gdynamic
parameter|specification> values, result columns of<dynamic select statement>s and <dynamic select stgtement>s,
or <targef specification>s for the result columns.

Each desgriptor area comprises headerfields and zero or more item descriptor areas. The header fields are
specified |n Table 6, “Fields in SQL/CLI row and parameter descriptor areas”. The header fields incjude a
COUNT field that indicates the number of item descriptor areas and an ALLOC_TYPE field that inglicates
whether the CLI descriptor area\vas allocated by the user or automatically allocated by the SQL/CLI implemen-
tation.

The headdr fields include ARRAY_SIZE, ARRAY_STATUS_POINTER, and ROWS_PROCESSED_POINTER.
These thrge fields aréused to support the fetching of multiple rows with one invocation of Fetch or FetchScroll.

Each CLI|item.deseriptor area consists of the fields specified following “Status record fields” in Table b, “Fields
in SQL/CL I.row and parameter descriptor areas”.

The CLI descriptor areas for the Tour interface types are referred to as an implementation parameter descriptor
(IPD), an application parameter descriptor (APD), an implementation row descriptor (IRD), and an application
row descriptor (ARD), respectively. IPDs and IRDs are collectively known as implementation descriptor areas;
APDs and ARD:s are collectively known as application descriptor areas.

When an SQL-statement is allocated, a CLI descriptor area of each type is automatically allocated by the
SQL/CLI implementation. The ALLOC_TYPE fields for these CLI descriptor areas are set to indicate
AUTOMATIC. A CLI descriptor area allocated by the user has its ALLOC_TYPE field set to indicate USER,
and can only be used as an APD or ARD. The handle values of the IPD, IRD, current APD, and current ARD
are attributes of the allocated SQL-statement. The SQL/CLI application can determine the current values of
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these attributes by using the routine GetStmtAttr. The current APD and ARD are initially the automatically-
allocated APD and ARD, respectively, but can subsequently be changed by changing the corresponding attribute
value using the routine SetStmtAttr.

The routines GetDescField and GetDescRec enable information to be retrieved from any CLI descriptor area.
The routines SetDescField and SetDescRec enable information to be set in any CLI descriptor area except an
IRD. The routine BindCol implicitly sets information in the current ARD. The routine BindParameter implicitly
sets information in the current APD and the current IPD. The CopyDesc routine enables the contents of any

CLI descriptor area to be copied to any Cl | descriptor area except an IRD

NOTE|5 — Although there is no need to set a DATA_POINTER field in the IPD to align with the consistency chec¢k'fhat applies
in the ¢ase of an APD or ARD, setting this field causes the item descriptor area to be validated.

4.4.8 Qbtaining diagnostics during multi-row fetch

When Fetch or FetchScroll is used to fetch a rowset, exceptions or warnings may be raised during thg retrieval
of one or more rows in the rowset. The status of each row (that is, information about whether that rqw in the
rowset wgs successfully retrieved or not) is available in the array addressed’by'the ARRAY_STATUS_ROINTER
field of the applicable IRD. The cardinality of this array is the same as the ARRAY _SIZE field of the corre-
sponding JARD. For each row in the rowset, the corresponding element of this array has one of the fpllowing
values:

— A value of 0 (zero) indicates Row success, meaning that the row was fetched successfully.

— A value of 6 indicates Row success with information, meaning that the row was fetched succgssfully,
but alcompletion condition was raised: warning:

— A value of 3 indicates No row, meaning that;there is no row at this position in the rowset. This condition
occurs when a partial rowset is retrieved because the result set ended.

— Avalue of 5 indicates Row error, meaning that the row was not fetched successfully and an exception
cond(tion was raised.

Each Row success with information or Row Error generates one or more status records in the diagnostics
area. The|ROW_NUMBER field for each status record has the value of the row position within the fowset to
which thi$ status record corresponds.

4.5 SQL-invoked routines

This Subdause madifies Sibclause 4 .33, “SQl -invoked routines”, in ISO/IEC 9075-2

4.5.1 Result sets returned by SQL-invoked procedures

This Subclause modifies Subclause 4.33.6, ““Result sets returned by SQL-invoked procedures”, in |SO/IEC
9075-2.
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— \ Insert a new list element in the 7th paragraph \ The current rowset, consisting of a contiguous subsequence
of the sequence of rows. The current rowset may be an empty subsequence located before a specific row,
or an empty subsequence located after the last row of the sequence of rows.

NOTE 6 — The position of the result set is a position within the current rowset of the result set, as indicated by the SQL-
statement attribute CURRENT OF POSITION. If the value of this attribute does not indicate a row of the result set, then
there is no current row.

4.6 Qursors

This Subdause modifies Subclause 4.38, ““Cursors”, in |SO/IEC 9075-2.

4.6.1 (eneral description of cursors

This Subdlause modifies Subclause 4.38.1, “General description of cursors™,'in ISO/IEC 9075-2.

|Insert after 3rd paragraph|A CLI cursor is a cursor created by the SQL/CLI implementation and asgociated

with an allocated SQL-statement. If the allocated SQL-statement.is processing a <dynamic select statement>
or a <dynpmic single row select statement>, then the CLI curseris-a CLI prepared cursor. If the CLJ cursor is
processing a result set returned by an SQL-invoked proceduré/then the CLI cursor is a CLI procedural result
Ccursor.

|Replace [Lst list item||of the 5th paragraph|

— The Kind of cursor (standing, declared dynamie, extended dynamic, received, PTF dynamic, CLI|prepared,
or CLLI procedural result).

Insert after 2nd list item|[in 3rd list item{[of the 5th paragraph|

e If thd cursor is a CLI cursor, then-a-<cursor name>.

[Insert aftpr 5th list item|[in 4th list item||of the 5th paragraph|

» Ifthgcursor is a CLI cursor, then the allocated SQL-statement associated with the cursor.

4.7  (lient-server operation

This Subdlausé maodifies Subclause 4.45, ““Client-server operation”, in | SO/IEC 9075-2.

|Insert this paragraph | If the execution of a CLI routine causes the implicit or explicit execution of an <SQL
procedure statement> by an SQL-server, diagnostic information is passed in an implementation-dependent
manner to the SQL-client and then into the appropriate diagnostics area. The effect on diagnostic information
of incompatibilities between the character repertoires supported by the SQL-client and the SQL-server is
implementation-dependent.
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This Subg

Functig

Describe

Format

[o9 <CL1
<CLI n

N

SQL/CLI routines in a generic fashion.

Foutine> ::=
outine name> <CLI parameter list> [ <CLI returns clause> ]

<CLI ro
<CLI

<CLI1 nal

ine name> ::=
me prefix> <CLl generic name>

prefix> :-:=

<CLI| by-reference prefix>
| <CLIf by-value prefix>

<CLI by-reference prefix> ::

SQLR

<CLI by
SQL

<CLI ge
All
All
All
All
Bin
Bin
Can
Clo

alue prefix> ::=

ric name> ::=
Connect

Env

Handle

Stmt

ol
Parameter

1

Cursor

lause is modified by Subclause 19.1, ““<CLI routine>"’, in | SO/IEC 9075-9.

Colu
Colu
Conn
Copy
Data
Desc
Disc
EndT
Erro
Exec
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Sources
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Execute

Fetch
FetchScroll
ForeignKeys
FreeConnect
FreeEnv
FreeHandle
FreeStmt
GetConnectAttr
GetGursoriName
GetData
GetDescField
GetDescRec

ength

[
D
r+
0
D
0
%]
o
=]
35
=
o

<implementation-defined CLI generic name>

<CLl parameter Iist> - -
<left paren> <CLIl parameter declaration>
[ { <comma> <CLI parameter declaration> }... ] <right paren>

<CLl parameter declaration> ::=
<CLl parameter name> <CLl parameter mode> <CLl parameter data type>

<CL1 parameter name> :-:=
I'l See the individual CLI routine definitions

<CLI parameter mode> ::=
IN
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| ouT

| DEFIN
| DEFOUT
| DEF
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51 <CL

<CLI parameter data type> ::=
INTEGER

| SMALLINT
| ANY

| routine>

ACTER left 1 th aht
I CHAR, P=y pnrons < ong rlg pnron

<CLI returns clause> ::=

RETURNS SMALLINT

<implemgntation-defined CLI generic name> ::=
Seel the Syntax Rul es

Syntax|Rules

1) <CL

2)

3)
4)

5)

6)

©ISO/IEC 2016 — All rights reserved

routine> is a pre-defined routine written in a programming language that is invoked by a co

unit ¢f the same programming language. Let HL be that programming language.

<CL

routine> that contains a <CLI returns clause> is calledé@ CLI function. A <CLI routine> t

not cpntain a <CLI returns clause> is called a CLI procedure

Therg shall be no <separator> between the <CLI name:prefix> and the <CLI generic name>.

For epch CLI function CF, there is a correspondingCL I procedure CP, with the same <CLI routi
The €CLI parameter list> for CP is the same as‘the <CLI parameter list> for CF but with the fg
additjonal <CLI parameter declaration>:

RetufnCode OUT SMALLINT

HL shall support either the invocation of CF or the invocation of CP. It is implementation-defin
is supported.

mpilation

hat does

e name>.
llowing

ed which

input

an output

value of

sequently

Case

a) If <CLI parametéer mode> is IN, then the parameter is an input parameter. The value of an
argument is established when a CLI routine is invoked.

b) If <CLI parameter mode> is OUT, then the parameter is an output parameter. The value of]
argumentis established when a CLI routine is executed.

c) If'<CLI parameter mode> is DEFIN, then the parameter is a deferred input parameter. The
a deferred input argument for a CLT routine R s not established when R 1S INVoKed, but sub
during the execution of a related CLI routine.

d) If <CLI parameter mode> is DEFOUT, then the parameter is a deferred output parameter. The value
of a deferred output argument for a CLI routine R is not established by the execution of R but subse-
quently by the execution of a related CLI routine.

e) If <CLI parameter mode> is DEF, then the parameter is a deferred parameter. The value of a deferred

argument for a CLI routine Ris not established by the execution of R but subsequently by the
of a related CLI routine.

execution
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7) The value of an output, deferred output, deferred input, or deferred parameter is an address. It is either a
non-pointer host variable passed by reference or a pointer host variable passed by value.

8) A by-valueversion of a CLI routine is a version that expects each of its non-character input parameters to
be provided as actual values. A by-reference version of a CLI routine is a version that expects each of its
input parameters to be provided as an address. By-value and by-reference versions of the CLI routines
shall be supported according to Table 3, “Supported calling conventions of SQL/CLI routines by language”,
for each of the languages identified in the first column of that table.

e[z Table 3 — Supported calling conventions of SQL/CLI routines by IanguaJ;e

Language By-value By-reference
Ada|([1S08652]) Optional Required
C ([IS0O9899]) Required Optional
COBOL ([1s01989]) Optional Required
;i))rt an ([1ISO1539-1] and [ISO1539- | Not supported | Required
M ([ISO11756]) Optional Required
Pascpl ([1SO7185] and [ISO10206]) | Optional Required
PL/1|([1SO6160]) Optional Required

9) Ifa<CLIroutine> is a by-reference routine, then its <CLI routine name> shall contain a <CLI bytreference

prefi

>, Otherwise, its <CLI routine name> shall contain a <CLI by-value prefix>.

10) The fimplementation-defined ClL:l-generic name> for an implementation-defined CL1 function ghall be
diffefent from the <CLI generic.hame> of any other CLI function. The <implementation-defingd CLI

ic name> for an implementation-defined CLI procedure shall be different from the <CLI generic

> of any other CLtprocedure.

gene
name

11) Any gCLI routine name> that cannot be used by an implementation because of its length or begause it is
identical texseme other <CLI routine name> by truncation is effectively replaced with an apbreviated
accordingyto the following rules:

made
name

a) Any &CLI by-value prefix> remains unchanged.

b)

Ny <Cl | hvroafoerance nrafix> 1c ranlaced hvy SOR
ARY<ct=HBY-Feterencepreth—istepiaceadyo' I~

¢) The <CLI generic name> is replaced by an abbreviated version according to Table 4, “Abbreviated
SQL/CLI generic names”.

[cs]Table 4 — Abbreviated SQL/CLI generic names

Generic Name

Abbreviation

AllocConnect

AC
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Generic Name Abbreviation
AllocEnv AE
AllocHandle AH
AllocStmt AS
BindCut BC
BindParameter BP
Cangel CAN
CloseCursor CC
ColAttribute CO
ColymnPrivileges CP
Colymns CcoL
Connect CON
CopyDesc CD
DataSources DS
DesgribeCol DC
Discpnnect DIS
EndTran ET
Errof ER
ExegDirect ED
Exequte EX
Fetch FT
FetchSere s
ForeignKeys FK
FreeConnect FC
FreeEnv FE
FreeHandle FH
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Generic Name Abbreviation
FreeStmt FS
GetConnectAttr GCA
GetCursorName GCN
Getlpata GDA
GetDescField GDF
GetDescRec GDR
GetDiagField GXF
GetDiagRec GXR
GetgnvAttr GEA
GetHeaturelnfo GFI
GetRunctions GFU
Getlpfo Gl
Getliength GLN
GetHaramData GPD
GetHosition GPO
GetYessioninfo GSI
Get3tmtAttr GSA
GetSubString GSB
GetTypelnfo GTI
MorgResults MR
NextRestHt NR
NumResultCols NRC
ParamData PRD
Prepare PR
PrimaryKeys PK
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12)

13)

14)

Generic Name Abbreviation

PutData PTD

RowCount RC

SetConnectAttr SCA

SetQursoriName SCN

SetQescField SDF

SetOescRec SDR

SetEnvAttr SEA

SetSEmtAttr SSA

SpedgialColumns SC

StargTran STN

TablgPrivileges TP

Tablgs TAB

Implementation- Implementation-defined.abbreviation

defirjed CLI routine

Let GR be a <CLI routine> and let RN.pe its <CLI routine name>. Let RNU be the value of UPPER(RN).

Case

a) If HL supports case sensitive routine names, then the name used for the invocation of CR shall be RN.

b) If HL does not support <simple Latin lower case letter>s, then the name used for the invocgtion of
CR shall be RNU:

c) If HL does fiot'support case sensitive routine names, then the name used for the invocation of CRshall

e RN or'RNU.

Let gperative data type correspondence table be the data type correspondence table for HL as gpecified
in Supclause 5.20, “SQL/CLI data type correspondences”. Refer to the two columns of the opefative data
type correspondence table as the “SQL data type column” and the “host data type column”.

Let TI, TS TC, and TV be the types listed in the host data type column for the rows that contains INTEGER,
SMALLINT, CHARACTER(L) and CHARACTER VARYING(L), respectively, in the SQL data type
column.

a) If TSis “None”, then let TS=TI.
b) If TCis “None”, then let TC=TV.

¢) Foreach parameter P,
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Access

Geners

Confor

Rules
| Rules
1) The fules for invocation of a <CLI routine>-are specified in Subclause 5.2, “<CLI routine> inv(
Imance Rules
put Feature C001, “CLI routine invocation in Ada”, a conforming SQL/CLI application sh

1)

2)

3)

4)

5)

6)

7)

28

Case:

i) If the CLI parameter data type is INTEGER, then the type of the corresponding argument shall
be TI.

i) If the CLI parameter data type is SMALLINT, then the type of the corresponding argument
shall be TS

iii)  Ifthe CLI parameter data type is CHARACTER(L), then the type of the corresponding argument

Hiba TOC

d)

Nona.

With
conta

With
anin

With
not c

With

iv)  If the CLI parameter data type is ANY, then

28
SQHTAIT VU TGO,

Case:

1) If HL is C, then the type of the corresponding argument shall be “voi d *”.

2) Otherwise, the type of the corresponding argument shall be.any-type (other thap “None”)

listed in the host data type column.

f the CLI routine is a CLI function, then the type of the returned.value is TS

in an invocation of a <CLI routine> written in Ada.

put Feature C002,. “CL I routine invocation in C”, a conforming SQL/CLI application shall n
ocation of a <CLl routine> written in C.

put Featuré.C003, “CLI routine invocation in COBOL ”, a conforming SQL/CLI applicati
pntain_an-invocation of a <CLI routine> written in COBOL.

but’ Feature C004, “CLI routine invocation in Fortran”, a conforming SQL/CLI applicatior

cation”.

all not

ot contain

bn shall

shall not

contd

in\ah invocation of a <ClI | routine> written in Fortran

Without Feature C005, “CLI routine invocation in MUMPS ”, a conforming SQL/CLI application shall
not contain an invocation of a <CLI routine> written in M.

Without Feature C006, “CLI routine invocation in Pascal”, a conforming SQL/CLI application shall not
contain an invocation of a <CLI routine> written in Pascal.

Without Feature C007, “CLI routine invocation in PL/I”, a conforming SQL/CLI application shall not
contain an invocation of a <CLI routine> written in PL/I.

Call-Level Interface (SQL/CLI)
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CLI routine> invocation

Function

Specify the rules for invocation of a <CLI routine>.

pcedures,

RN be the
be the

d by the

Syntax Rules

1) Let HL be the programming language of the invoking host program.

2) A CUI function or CLI procedure is invoked by the HL mechanism for invoking functiens or pr
respectively.

3) Let RNM be the <CLI routine name> of the <CLI routine> invoked by the hostprogram and let
SQL/CLI routine identified by RNM. The number of arguments provided in"the invocation shal
same|as the number of <CLI parameter declaration>s for RN.

4) Let DA be the data type of the i-th argument in the invocation and letDP'be the <CLI parameter ¢lata type>
of the i-th <CLI parameter declaration> of RN. DA shall be the HL equivalent of DP as specifie
rules|of Subclause 5.1, “<CLI routine>".

Generdl Rules

1) If thg value of any input argument provided by thezhost program is not a value of the data type

parar

a valyie supported by the SQL/CLI applicationtfor that parameter, then the effect is implementatio

2) Letd
3) Whe
a)
b)

The values of all input arguments to RN are established.

ERN be the <CLI generic name> of RN.
h the <CLI routine> is called by-the SQL/CLI application:

Case:

If RN is a CLLT routine with a statement handle as an input parameter, RN has no acco
handle.type parameter, and GRN is not Error, then:

1)( If the statement handle does not identify an allocated SQL-statement, then an e
condition is raised: CLI-specific condition — invalid handle. Otherwise, let She thg
SQL-statement identified by the statement handle.

f the

heter, or if the value of any output argumentresulting from the execution of the <CLI routipe> is not

n-defined.

mpanying

Kception
allocated

©ISO/IEC 2

Z) T GRNIs not Cancel, then the diagnostics area assoclated with Sis emptied.
3) Let Cbe the allocated SQL-connection with which Sis associated.

4) If there is no established SQL-connection associated with C, then an exception
is raised: connection exception — connection does not exist. Otherwise, let EC
established SQL-connection associated with C.

5) If ECis not the current SQL-connection, then the General Rules of Subclause 5.3
set connection”, are applied with EC as dormant SQL-connection.
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6)

7)

If GRN is neither Cancel nor ParamData nor PutData and there is a deferred parameter
number associated with S then an exception condition is raised: CLI-specific condition —
function sequence error.

RN is invoked.

If RN is a CLI routine with a descriptor handle as an input parameter and RN has no accompa-
nying handle type parameter and GRN is not CopyDesc, then:

1)

L tha-dl " +adl

iii)
4) Case

a) If RNisa CLI function, then:

i)

b) If RNisa CLI procedure, then:

i)
5) Case

a) If RN did not complete execution because it requires more input data, then:

+)

2)
3)
4)

5)

6)

Otherwise, RN is invoked.

The values of all output arguments are established.

Let RC be the return value.

wiar lbandl 2l naotadantifion 11 Yol B WP | witaroroao thaon o H
rtRe-GeSerptotrnante-GoeSHotitentry-aft-anttatet-Craestrptor-area, metran exceptlon
condition is raised: CLI-specific condition — invalid handle. Otherwise, let,Ddbe the allo-
cated CLI descriptor area identified by the descriptor handle.

The diagnostics area associated with D is emptied.
Let C be the allocated SQL-connection with which D is associated.

If there is no established SQL-connection associated with €, then an exception [condition
is raised: connection exception — connection does not exist: Otherwise, let EC pe the
established SQL-connection associated with C.

If EC s not the current SQL-connection, then the Gereral Rules of Subclause 5.3} “Implicit
set connection”, are applied with EC as dormant_SQL-connection.

RN is invoked.

The values of all'output arguments are established except for the argument associatefd with the

ReturnCode parameter.

Let RC be-the argument associated with the ReturnCode parameter.

RC ic cat ta indicata Data naadad
o1S-SettoHaicateGataeeaea-

i)

An exception condition is raised: CLI-specific condition — dynamic parameter value needed.

b) If RN executed successfully, then:

i)

i)

Either a completion condition is raised: successful completion, or a completion condition is
raised: warning, or a completion condition is raised: no data.

Case:

1)

If a completion condition is raised: successful completion, then RC is set to indicate Success.
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2) If acompletion condition is raised: warning, then RC is set to indicate Success with
information.

3) If acompletion condition is raised: no data, then RC is set to indicate No data found.
¢) If RN did not execute successfully, then:
i) All changes made to SQL-data or schemas by the execution of RN are canceled.

i) One or more exception conditions are raised as determined by the General Rules of this and
other Subclauses of this part of ISO/IEC 9075 or by implementation-defined rules:

i) Case:

1) If an exception condition is raised: CLI-specific condition — invalid handle, thgn RC is
set to indicate Invalid handle.

2) Otherwise, RC is set to indicate Error.
6) Case

a) If GRN is neither Error nor GetDiagField nor GetDiagRec, and-RC indicates neither Invalid handle
mor Data needed, then diagnostic information resulting from. the execution of RN is placed into the

appropriate diagnostics area as specified in Subclause 4.2, “Return codes”, and Subclause 4.3,
‘IDiagnostics areas in SQL/CLI”.

b) Otherwise, no diagnostics area is updated.
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5.3 Implicit set connection

Function

Specify the rules for an implicit SET CONNECTION statement.

General Rules

1) Let OC be the dormant SQL-connection specified in an application of this Subclause.

2) If an|SQL-transaction is active for the current SQL-connection and the SQL-implementation dges not
supp@rt transactions that affect more than one SQL-server, then an exception conditign is raised: feature
not spipported — multiple server transactions.

3) 1f DG cannot be selected, then an exception condition is raised: connection exception — connectipn failure.

4) The durrent SQL-connection CC and current SQL-session become a dormant SQL-connection andja dormant
SQL1session, respectively. The SQL-session context for CC is preserved and is not affected in gny way
by operations performed over the selected SQL-connection.

NOTE 7 — The SQL-session context is defined in Subclause 4.43, “SQL=sessions”, in [1SO9075-2].

5) DC hecomes the current SQL-connection and the SQL-s€ssion associated with DC becomes th¢ current
L -session. The SQL-session context is restored to the.same state as at the time DC became dormant.

NOTE 8 — The SQL-session context information is defined*in Subclause 4.43, “SQL-sessions”, in [ISO9075-7].

6) The $QL-server for the subsequent execution oFSQL-statements via CLI routine invocations is|set to that
of th¢ current SQL-connection.
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5.4 Preparing a statement

Function

Prepare a statement.

Gener

1)

2)
3)

4)

5)

6)

7)

8)

©ISO/IEC 2016 — All rights reserved

| Rules

Let § TL, ST, and INV be the ALLOCATED STATEMENT, TEXT LENGTH, STATEMENF-TEX
INVOKER, respectively, in an application of this Subclause.

If an

Case

a)
b)

c)

Case

a)

b)
If P

positloned>, then let CN be the cursor name referenced by P. Let C be the allocated SQL-conne
which Sis associated. If CN is notthe name of a CLI cursor associated with another allocated SQL
assodiated with C, then an exception condition is raised: invalid cursor name.

If ong¢ or more of the following are true, then an exception condition is raised: syntax error or a
violation.

a)

b)
c)

open CLI cursor is associated with S then an exception condition is raised: invalid cursor

f TL is not negative, then let L be TL.

f TL indicates NULL TERMINATED, then let L be the number. @f)octets of ST that preced
implementation-defined null character that terminates a C character string.

Dtherwise, an exception condition is raised: CLI-specifie condition — invalid string length
llength.

f L is zero, then an exception condition is raised: CLI-specific condition — invalid string |
buffer length.

Dtherwise, let P be the first L octets of(ST.

is a <preparable dynamic delete statement: positioned> or a <preparable dynamic update s

IP does not conform to the Format, Syntax Rules or Access Rules for a <preparable statemg
i a <starttrahsSaction statement>, a <commit statement>, a <rollback statement>, or a <releass
gtatement>;

NOTE 9 — See Table 37, “SQL-statement codes”, in [ISO9075-2] for the list of <preparable statement>s

statement

T, and

State.

e the

or buffer

ength or

atement:
Ction with
statement

ccessrule

nt>or P
savepoint

Other parts

of ISO/IEC 9075 may have corresponding tables that define additional codes representing statements defi

ed by those

parts of ISO/IEC 9075.

P contains a <simple comment>.

P contains a <dynamic parameter specification> whose data type is undefined as determined by the

rules specified in Subclause 20.7, “<prepare statement>", in [ISO9075-2].

The data type of any <dynamic parameter specification> contained in P is determined by the rules specified
in Subclause 20.7, “<prepare statement>", in [1ISO9075-2].

Let DTGN be the default transform group name and TFL be the list of user-defined type name—transform
group name pairs used to identify the group of transform functions for every user-defined type that is ref-
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erenced in P. DTGN and TFL are not affected by the execution of a <set transform group statement> after
P is prepared.
9) The following objects associated with Sare destroyed:
a) Every prepared statement.
b) The cursor declaration descriptor every cursor instance descriptor of any CLI cursor.

c) Every select source

d) If INVis “Prepare”, then every executed statement.
If a cursor associated with Sis destroyed, then so are any prepared statements that reference that cursor.
10) P is grepared.
11) If INY is “Prepare”, then the prepared statement is associated with S

12) If Pi$ a <dynamic select statement> or a <dynamic single row select statemént>, then P becomeq the select
sourde associated with S

13) The General Rules of Subclause 5.9, “Implicit DESCRIBE USING-clause”, are applied with Spand Sas
SOURCE and ALLOCATED STATEMENT, respectively.

14) The yalidity of a prepared statement in an SQL-transaction.different from the one in which the ptatement
was prepared is implementation-defined.
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5.5 Executing a statement

Function

Execute a statement.

Gener

| Rules

statement

1) LetS
respe

2) Pisq
Case

a)
f
A

b)

P, and INV be the ALLOCATED STATEMENT, the PREPARED STATEMENT, andthe I
ctively, in an application of this Subclause.

xecuted as follows:

f P is a <dynamic select statement> or a <dynamic single row select statement>, then the
Rules of Subclause 5.6, “Implicit CLI prepared cursor”, are applied\to’ P as SELECT SOUF
\LLOCATED STATEMENT, and INV as INVOKER, respectively.

Dtherwise:

If INV is not “ParamData”, then the General Rulesof Subclause 5.10, “Implicit EXE
USING and OPEN USING clauses”, are applied with EXECUTE as TYPE, P as SOU
Sas ALLOCATED STATEMENT.

NOTE 10 — When this Subclause is invoked from ParamData, Subclause 5.10, “Implicit EXECU
and OPEN USING clauses”, must have:been previously invoked.

0] Case:
1) If Pis a <preparable dynamic delete statement: positioned>, then:

A) Let CRbe the-cursor referenced by P and let SCR be the allocated SQL-stg
associated with CR.

B) Let TTvhe'the implicit or explicit <target table> of P, as defined by the Syn
for<preparable dynamic delete statement: positioned>.

C) “The General Rules of Subclause 15.5, “Effect of a positioned delete”, in IS
9075-2, are applied with CRas CURSOR, P as STATEMENT, and TT as TA
For the purposes of the application of these Rules, the row in CR identified
CURRENT OF POSITION statement attribute is the current row of CR.

I\VOKER,

General
RCE, Sas

FCUTE
RCE, and

TE USING

tement

tax Rules

O/IEC
RGET.
by SCR's

D) If the execution of P deleted the current row of CR, then the effect on the fefched row,

if any, associated with SCR is implementation-defined.

2) If Pisa<preparable dynamic update statement: positioned>, then:

A) Let CRbe the cursor referenced by P and let SCR be the allocated SQL-statement

associated with CR.
B) Let SCL be the <set clause list> contained in P.

C) Let TT be the implicit or explicit <target table> of P, as defined by the Syn
for <preparable dynamic update statement: positioned>.
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D) The General Rules of Subclause 15.6, “Effect of a positioned update”, in ISO/IEC
9075-2, are applied with CRas CURSOR, SCL as SET CLAUSE LIST, P as STATE-
MENT, and TT as TARGET. For the purposes of the application of these Rules, the
row in CRidentified by SCRs CURRENT OF POSITION statement attribute is the
current row of CR.

E) If the execution of P updated the current row of CR, then the effect on the fetched
row, if any, associated with SCR is implementation-defined.

3) Otherwise, the resulis of the execution are the same as If the statement were coftained in
an <externally-invoked procedure> and executed; these are described in Subclause 13.3,
“<externally-invoked procedure>”, in [ISO9075-2].

iii) If P is a <call statement>, then

1) The General Rules of Subclause 5.11, “Implicit CALL USING.clause”, are applied to P
as SOURCE and Sas ALLOCATED STATEMENT.

2) If the result set sequence RSSof the SQL-invoked procedure that was invoked by the <call
statement> is non-empty, then the General Rules of Subclause 5.7, “Implicit CLI procedural
result cursor”, are applied, with Sas ALLOCATED STATEMENT and RSSas REQULT SET
SEQUENCE.

3) Let R be the value of the ROW_COUNT field from the diagnostics area associated with S
4) Rbegomes the row count associated with S

5) If P gxecuted successfully, then any executed statement associated with Sis destroyed and P befomes the
execyted statement associated with S
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5.6 Implicit CLI prepared cursor

Function

Specify the cursor declaration descriptor and cursor instance descriptor of a CLI prepared cursor.

General Rules

1) Let AS and INV be respectively a SELECT SOURCE, ALLOCATED STATEMENT, and INNYOKER
specified in an application of this Subclause.

2) Ifthere is no CLI cursor associated with AS, then the General Rules of Subclause 5.8;y"Initial CLLI cursor”,
are applied, with ASas ALLOCATED STATEMENT.

3) Let ¢ID be the cursor instance descriptor of the cursor associated with AS @nd let CDD be the fursor
declgration descriptor of CID.

4) The kind of cursor in CID is set to CLI prepared cursor.

5) The declared properties of the cursor declaration descriptor of CID are set as follows:
a) The cursor's declared sensitivity is

Case:

i If the value of the CURSOR SENSITIVATY attribute of ASis INSENSITIVE, then INSENSI-
TIVE.

ili) If the value of the CURSOR SENSITIVITY attribute of ASis SENSITIVE, then SENSITIVE.
i)  Otherwise, ASENSITIVE,

b) The cursor's declared scrollability is
Case:

i If the value ofthe CURSOR SCROLLABLE attribute of ASis SCROLLABLE, then BCROLL.
ili) Otherwise, NO SCROLL.
c) The cursorsideclared holdability is
Case;

i If the value of the CURSOR HOL DABLE attribute of ASis HOLDABLE, then WITH HOLD.
i) Otherwise, WITHOUT HOLD.

d) The cursor's declared returnability is implementation-defined.

6) If INVis not “ParamData”, then the General Rules of Subclause 5.10, “Implicit EXECUTE USING and
OPEN USING clauses”, are applied with OPEN as TYPE, SSas SOURCE, and ASas ALLOCATED
STATEMENT.

NOTE 11 — When this Subclause is invoked from ParamData, Subclause 5.10, “Implicit EXECUTE USING and OPEN
USING clauses”, must have been previously invoked.
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7) The General Rules of Subclause 7.1, “Effect of opening a cursor”, are applied with CID as CURSOR.

NOTE 12 — In applying this Subclause, the values of <dynamic parameter specification>s are described by the implementation
parameter descriptor and application parameter descriptor of AS as explained in Subclause 5.10, “Implicit EXECUTE USING
and OPEN USING clauses™.
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5.7 Implicit CLI procedural result cursor

Function

Specify the cursor declaration descriptor and cursor instance descriptor of a CLI procedural result cursor.

General Rules

1) Let AShe the ALLOCATED STATEMENT and let RSSbhe the RESULT SET SEQUENCE spgeifjed in an
applitation of this Subclause.

2) Ifthere is no CLI cursor associated with AS, then the General Rules of Subclause 5.8;y"Initial CLLI cursor”,
are applied, with ASas ALLOCATED STATEMENT.

3) Let @ID be the cursor instance descriptor of the cursor associated with ASand let CDD be the clirsor dec-
laratipn descriptor of CID.

4) The kind of cursor in CID is set to CLI procedural result cursor.

5) If RS5is not empty, then the General Rules of Subclause 15.2, “Effect of receiving a result set”, in [ISO9075-
2] ar¢ applied, with CID as CURSOR and RSSas RESULT SET SEQUENCE.

6) Let ¢Shbe the <cursor specification> in the result set deseriptor of CID.

7) The General Rules of Subclause 5.9, “Implicit DESCRIBE USING clause”, are applied with CSas|SOURCE
and ASas ALLOCATED STATEMENT.
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5.8 Initial CLI cursor

Function

Create the initial cursor declaration descriptor and cursor instance descriptor of a CLI cursor.

General Rules

1) Let AShe the ALLOCATED STATEMENT in an application of this Subclause.
2) A cursor declaration descriptor CDD is created as follows:
a) The kind of cursor is undefined.
b) The provenance of the cursor is the SQL-session identifier of AS
¢) The name of the cursor is the cursor name property associated with'AS
d) The cursor's origin is AS
e) The cursor's declared properties are undefined.
3) A cursor instance descriptor CID is created, as follows:
a) The cursor declaration descriptor is CDD.
b) The SQL-session identifier is the SQL-sessiofidentifier of AS
¢) The cursor's state is closed.

4) CID |s the CLI cursor associated with AS
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mplicit DESCRIBE USING clause

This Subclause is modified by Subclause 19.2, “Implicit DESCRIBE USING clause™, in 1SO/IEC 9075-9.

Function

Specify the rules for an implicit DESCRIBE USING clause.

Generdl Rules

1)
2)

3)
4)

5)

©ISO/IEC 2016 — All rights reserved

Let Sand ASbe a SOURCE and an ALLOCATED STATEMENT specified in the rules-of this Su

Let |

Let HL be the programming language of the invoking host program.

The

alue of DYNAMIC_FUNCTION and DYNAMIC_FUNCTION; CODE in IRD and IPD 3

bclause.

RD and IPD be the implementation row descriptor and implementation parameter descriptor, respec-
tively, associated with AS

€ respec-

tively a character string representation of the prepared statement‘and a numeric code that identifies the

type

A regresentation of the column descriptors of the <selectdist> columns for the prepared statemer
in IRP as follows:

a)

Df the prepared statement.

Case:

i If there is a select source associated with AS then:

1) Let TBL be the table defined by Sand let D be the degree of TBL.
Case:
A) If the value of the statement attribute NEST DESCRIPTOR is True, then |

columnof T.
B) . Otherwise, let NS, 1 (one) <i < D, be 0 (zero).
2) _STOP_LEVEL_COUNT is setto D. If D is O (zero), then let TD be 0 (zero); oth
TD be D + 25, (NS). COUNT is set to TD.

tis stored

tNS,

1 (one) <j < D, be the number of subordinate descriptors of the descriptor flor the i-th

brwise, let

3) Let S be the collection of <select list> columns of TBL.

4) Case:
A) If some subset of S is the primary key of TBL, then KEY_TYPE is set to

1 (one).

B) If some subset of S is the preferred key of TBL, then KEY_TYPE is set to 2.

C) Otherwise, KEY_TYPE is set to O (zero).
i) Otherwise:
1) Let D be 0 (zero). Let TD be 0 (zero).
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2) KEY_TYPE is set to 0 (zero).

b) If TD is zero, then no item descriptor areas are set. Otherwise, the first TD item descriptor areas are
set so that the i-th item descriptor area contains the descriptor of the j-th column of TBL such that:

i) The descriptor for the first such column is assigned to the first descriptor area.

i) The descriptor for the j+1-th column is assigned to the i+NS+1-th item descriptor area.

ne e0 ne emen ihute N D) RIPTOR |

o value of the statement attribute NEST DESC IR s True-thenthe implicit]y ordered
subordinate descriptors for the j-th column are assigned to contiguous item descriptpr areas
starting at the i+1-th item descriptor area.

¢) The descriptor of a column consists of values for LEVEL, TYPE, NULLABLE, NAME, UNNAMED,
KEY_MEMBER, and other fields depending on the value of TYPE as described below. Those fields
and fields that are not applicable for a particular value of TYPE are set to implementation-glependent
alues. The DATA_POINTER, INDICATOR_POINTER, and OCTET _LENGTH_POINTER fields

are not relevant in this case.

i If the item descriptor area is set to a descriptor that is immediately subordinate to another whose
LEVEL value is some value k, then LEVEL is set to k+1;otherwise, LEVEL is set tp O (zero).

i TYPE is set to a code as shown in Table 7, “Codes used for implementation data tyges in
SQL/CLI”, indicating the data type of the column‘or subordinate descriptor.

i) Case:
1) If the value of LEVEL is 0 (zero), then:

A) If the resulting column is possibly nullable, then NULLABLE is set to 1 (ome); other-
wise NULLABLE is set;to O (zero).

B) If the column name-is implementation-dependent, then NAME is set to the implemen-
tation-dependent name of the column and UNNAMED is set to 1 (one); otherwise,
NAME is set.to the <derived column> name for the column and UNNAMED is set

to 0 (zero).
C) Case:
1 If a <select list> column C is a member of a primary or preferred kel of TBL,

then KEY_MEMBER is set to 1 (one).
I[1)  Otherwise, KEY_MEMBER is set to 0 (zero).
2) Otherwise:

1) If the item descriptor area describes a field of a row type, then

Case:

1) If the name of the field is implementation-dependent, then NAME is set
to the implementation-dependent name of the field and UNNAMED is set
to 1 (one).
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2) Otherwise, NAME is set to the name of the field and UNNAMED is set
to O (zero).

I1)  Otherwise, UNNAMED is set to 1 (one) and NAME is set to an implementation-
dependent value.

C) KEY_MEMBER is set to 0 (zero).

iv)  Case:

1)

2)

3)

4)

5)

6)

N

If TYPE indicates a <character string type>, then LENGTH is set to the length or,maximum
length in characters of the character string. OCTET_LENGTH is set to the.maXimum
possible length in octets of the character string. If HL is C, then the lengths spegified in
LENGTHand OCTET_LENGTH do not include the implementation-defined null character
that terminates a C character string. CHARACTER_SET_CATALOG, CHARAC-
TER_SET_SCHEMA, and CHARACTER_SET NAME are setto the <character pet name>
of the character string's character set. COLLATION_CATALOG, COLLATION_§CHEMA,
and COLLATION_NAME are set to the <collation name>¢f the character string'q collation.

If TYPE indicates a <binary string type>, then LENGTHand OCTET_LENGTH are both
set to the length or maximum length in octets of the binary string.

If TYPE indicates an <exact numeric type>, then’PRECISION and SCALE are|set to the
precision and scale of the exact numeric.

If TYPE indicates an <approximate numeric type>, then PRECISION is set to thq precision
of the approximate numeric.

If TYPE indicates a <datetime type>, then LENGTH is set to the length in positions of the
datetime type, DATETIME_INTERVAL_CODE is set to a code as specified in [Table 9,
“Codes associated with datetime data types in SQL/CLI”, to indicate the specifi¢ datetime
data type, and PRECISION is set to the <time precision> or <timestamp precis{on> as
applicable.

If TYPE indicates'INTERVAL, then LENGTH is set to the length in positions gf the
interval type, DATETIME_INTERVAL_CODE is set to a code as specified in Table 10,
“Codes associated with <interval qualifier> in SQL/CLI”, to indicate the specifiq <interval
qualifier>) DATETIME_INTERVAL_PRECISION is set to the <interval leading field
precision>, and PRECISION is set to the <interval fractional seconds precision, if appli-
cable.

If TYPE indicates REF, then LENGTH and OCTET_LENGTH are set to the lgngth in
octets of the reference type, USER_DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED TYPE_NAME afe set to

tho <nicnr Anfinad hynn namns Af thn «rafaranen fvnn nd CPODE f"/\TI\l nr‘

8)

ar
T ot ucTocUy peTaric O tr1T CTCTCTICC Uy Pt~ e

SCOPE_SCHEMA, and SCOPE_NAME are set to the qualified name of the referenceable
base table.

If TYPE indicates USER-DEFINED TYPE, then USER_DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME are set to
the <user-defined type name> of the user-defined type. SPECIFIC_TYPE_CATALOG,
SPECIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_NAME are set to the <user-defined
type name> of the user-defined type and CURRENT_TRANSFORM_GROUP is set to
the CURRENT_TRANSFORM_GROUP_FOR_TYPE for the user-defined type.
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USER_DEFINED_TYPE_CODE is set to a code as specified in Table 12, “Codes associated
with user-defined types in SQL/CLI”, to indicate the category of the user-defined type.

9) If TYPE indicates ROW, then DEGREE is set to the degree of the row type.

10) [oe)lf TYPE indicates ARRAY, then CARDINALITY is set to the maximum cardinality of

the array type.

6) Let C be the allocated SQL-connection with which ASis associated.

7)
8)

44 Call-Level Interface (SQL/CLI)

If PQPULATE IPD for C is False, then no further rules of this Subclause are applied.

If PQPULATE IPD for C is True, then a descriptor for the <dynamic parameter specification>s
prepdred statement is stored in IPD as follows:

a)

b)

d)

LLet D be the number of <dynamic parameter specification>s in S
Case:

i If the value of the statement attribute NEST DESCRIPTOR isTrue, then let NS, 1 (on

ili) Otherwise, let NS, 1 (one) <i £ D, be 0 (zero).
TOP_LEVEL_COUNT issetto D. If D is 0 (zero), thénylet TD be 0 (zero); otherwise, let 7
D+ 22, (NS). COUNT is set to TD.

NOTE 13 — The KEY_TYPE field is not relevant in this case.

f TD is zero, then no item descriptor areas are set. Otherwise, the first TD item descriptor
qet so that the i-th item descriptor area eantains a descriptor of the j-th <dynamic parameter
tion> such that:

i The descriptor for the first such <dynamic parameter specification> is assigned to th
descriptor area.

ili) The descriptor for the j+1-th <dynamic parameter specification> is assigned to the i-
item descriptar.area.

i)  If the value.of the statement attribute NEST DESCRIPTOR is True, then the implicit
subordinate descriptors for the j-th <dynamic parameter specification> are assigned to o
item.descriptor areas starting at the i+1-th item descriptor area.

The deseriptor of a <dynamic parameter specification> consists of values for LEVEL, TYHR
L ABL-E, NAME, UNNAMED, PARAMETER_MODE, PARAMETER_ORDINAL_POSI

for the

) <i<D,

be the number of subordinate descriptors of the descriptorfor the i-th input dynamic parameter.

D be

Areas are
specifica-

e first
-NS1 +1-th

y ordered
ontiguous

E, NUL-
TION,

RARAMEFER-SPECHIC-CATALOG PARAMETER-SPECIHFIC—SCHEMA-PARAMET
CIFIC_NAME, and other fields depending on the value of TYPE as described below. Thos

'ER_SPE-
e fields

and fields that are not applicable for a particular value of TYPE are set to implementation-dependent

values. The DATA_POINTER, INDICATOR_POINTER, OCTET_LENGTH_POINTER,
RETURNED_CARDINALITY_POINTER, and KEY_MEMBER fields are not relevant in

this case.

i) If the item descriptor area is set to a descriptor that is immediately subordinate to another whose
LEVEL value is some value k, then LEVEL is set to k+1; otherwise, LEVEL is set to 0 (zero).
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NG clause

i) TYPE is set to a code as shown in Table 7, “Codes used for implementation data types in
SQL/CLI”, indicating the data type of the <dynamic parameter specification> or subordinate
descriptor.

iii)  NULLABLE is setto 1 (one).

NOTE 14 — This indicates that the <dynamic parameter specification> can have the null value.

iv) KEY_MEMBER is set to 0 (zero).

1)

2)

3)

4)

5)

6)

i) Case:

If TYPE indicates a <character string type>, then LENGTH is set to the [ength or
length in characters of the character string. OCTET_LENGTH issebto the max
possible length in octets of the character string. If HL is C, thenthe lengths spe
LENGTH and OCTET_LENGTH do not include the implementation-defined nul
that terminates a C character string. CHARACTER_SET/CATALOG, CHARA
TER_SET_SCHEMA, and CHARACTER_SET NAME ar€ set to the <character
of the character string's character set. COLLATION_CATALOG, COLLATION_S
and COLLATION_NAME are set to the <collation.name> of the character string's

If TYPE indicates a <binary string type>, thetrLENGTH and OCTET_LENGT
set to the length or maximum length in octets of the binary string.

If TYPE indicates an <exact numeric type>, then PRECISION and SCALE are
precision and scale of the exact numeric.

If TYPE indicates an <approximate numeric type>, then PRECISION is set to the
of the approximate numeric.

) UNNAMED is set 1o 1 (one) and NAME 1s set 1o an implementation-dependent valge.

Mmaximum
imum
cified in
character
C_

ket name>
CHEMA,
collation.

H are both

set to the

precision

If TYPE indicates a <datetime type>, then LENGTH is set to the length in positions of the

datetime type, DATETIME_INTERVAL_CODE is set to a code as specified in
“Codes associated@ith datetime data types in SQL/CLI”, to indicate the specifi
data type, and PRECISION is set to the <time precision> or <timestamp precis
applicable.

If TYPE indicates INTERVAL, then LENGTH is set to the length in positions ¢
intervaltype, DATETIME_INTERVAL_CODE is set to a code as specified in T
“Codes associated with <interval qualifier> in SQL/CLI”, to indicate the specifig
gualifier>, DATETIME_INTERVAL_PRECISION is set to the <interval leadin
precision>, and PRECISION is set to the <interval fractional seconds precision
cable.

Table 9,
datetime
on> as

f the
able 10,
<interval
 field

>, if appli-

HTVDPE indicatac PEEC than | ENIGTH and OCTET | ENGTH ara cat tntha |
H—— T HHoCte S I ErtHe ey o oo oo = —EE N O are—St ot

ngth in

8)
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octets of the reference type, USER_DEFINED_TYPE_CATALOG,

USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME are set to
the <user-defined type name> of the <reference type>, and SCOPE_CATALOG,
SCOPE_SCHEMA, and SCOPE_NAME are set to the qualified name of the referenceable

base table.

If TYPE indicates USER-DEFINED TYPE, then USER_DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME are set to
the <user-defined type name> of the user-defined type. SPECIFIC_TYPE_CATALOG,
SPECIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_NAME are set to the <user-defined
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type name> of the user-defined type and CURRENT_TRANSFORM_GROUP is set to
the CURRENT_TRANSFORM_GROUP_FOR_TYPE <user-defined type name>.
9) If TYPE indicates ROW, then DEGREE is set to the degree of the row type.

10) [oe)lf TYPE indicates ARRAY, then CARDINALITY is set to the maximum cardinality of
the array type.

9) |If LEVEL is 0 (zero) and the prepared statement being described is a <call statement>, then:

a) lLet SRbe the subject routine for the <routine invocation> of the <call statement>.

b) lLet Dy be the x-th <dynamic parameter specification> simply contained in an SQL argument A of
e <call statement>.

c) lLet Py be the y-th SQL parameter of SR

NOTE 15 — A P whose <parameter mode> is IN can be a <value expression> that gontains zero, one, or mofe <dynamic
parameter specification>s. Thus:

—  Every Dy maps to one and only one Py.
—  Several Dy instances can map to the same Py,

—  There can be Py instances that have no Dy instances that map to them.

d) The PARAMETER_MODE value in the descriptor far éach Dy is set to the value from Table 11,
ICodes associated with <parameter mode> in SQLCLI”, that indicates the <parameter mofie> of Py,

e) The PARAMETER_ORDINAL_POSITION value in the descriptor for each Dy is set to the ordinal
position of Py.

f) The PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA, and FARAME-
TER_SPECIFIC_NAME values in-the descriptor for each Dy is set to the values that identify the cat-

alog, schema, and specific name of SR.
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mplicit EXECUTE USING and OPEN USING clauses

Function

Specify t

Gener

he rules for an implicit EXECUTE USING clause and an implicit OPEN USING clause.

| Rules

1) LetT], S and ASbe the TYPE, SOURCE, and ALLOCATED STATEMENT, respectively, specifi¢
rules|of this Subclause.

2) Letl
desc

3) Let ¢ be the allocated SQL-connection with which Sis associated.

4) 1PD

valuds, respectively, for the statement being executed. Let D be the number of <dynamic param

ficat

a)

b)

c)

d)

f)
9)

h)

©ISO/IEC 2016 — All rights reserved

PD, ARD, and APD be the current implementation parameter descriptor, current’applicatio
fiptor, and current application parameter descriptor, respectively, for AS

ind APD describe the <dynamic parameter specification>s and <dynamic parameter specif

ipn>sin S Let NAPD be the value of COUNT for APD and let NIPD be the value of COUN]

f NAPD is less than zero, then an exception condition issaised: dynamic SQL error — inv.
@lescriptor count.

f NIPD is less than zero, then an exception condition is raised: dynamic SQL error — invg
@lescriptor count.

f NIPD is less than D, then an exception condition is raised: dynamic SQL error — using cl
ot match dynamic parameter specifications.

et NIDAL be the number of item descriptor areas in IPD for which LEVEL is 0 (zero). If
reater than D, then it is implementation-defined whether an exception condition is raised:
L error — using clause doés not match dynamic parameter specifications.

f the first NIPD item descriptor areas of IPD are not valid as specified in Subclause 5.18, “D
f CLI item descripteriareas”, then an exception condition is raised: dynamic SQL error —
lause does not match dynamic parameter specifications.

et AD be the.minimum of NAPD and NIPD.
or each ©fjthe first AD item descriptor areas of APD, if TYPE indicates DEFAULT, then:
Let TP, P, and SC be the values of the TYPE, PRECISION, and SCALE fields, resg

d in the

n row

ication>
bter speci-
[ for IPD.

alid

lid

ause does

NIDAL is
dynamic

pscription
using

ectively,

for the corresponding item descriptor area of IPD.

i) The data type, precision, and scale of the described <dynamic parameter specification> value
(or part thereof, if the item descriptor area is a subordinate descriptor) are set to TP, P, and SC,

respectively, for the purposes of this invocation only.

If the first AD item descriptor areas of APD are not valid as specified in Subclause 5.18, “Description
of CLI item descriptor areas”, then an exception condition is raised: dynamic SQL error — using

clause does not match dynamic parameter specifications.

For the first AD item descriptor areas in APD:

Call-Level Interface specifications 47


https://iecnorm.com/api/?name=93ce0bf945e5ed154554ad70bd82970b

ISO/IEC 9075-3:2016(E)
5.10 Implicit EXECUTE USING and OPEN USING clauses

)

k)

48 Call-Level Interface (SQL/CLI)

i)

If the number of item descriptor areas in which the value of LEVEL is 0 (zero) is not D, then
an exception condition is raised: dynamic SQL error — using clause does not match dynamic
parameter specifications.

If all of the following are true, then an exception condition is raised: dynamic SQL error —
using clause does not match dynamic parameter specifications.

The value of the host variable addressed by INDICATOR POINTER is not negative.

1)

)

<)

3)

ffor each of the first AD item descriptor areas ADIDA in APB:

If the OCTET_LENGTH_POINTER field of ADIDA has the same non-zero value a
INDICATOR_POINTER field of IDA, then SHARE is true for ADIDA,; otherwise, S
false for ADIDA.

Case:

1)

2)

3)

If NULL"is false for ADIDA, OCTET _LENGTH_POINTER is not 0 (zero), and the
the'host variable addressed by OCTET_LENGTH_POINTER is the appropriate ‘Cod
NULL DATA in Table 27, “Miscellaneous codes used in CLI”, then DEFERRED is
ADIDA; otherwise, DEFERRED is false for ADIDA.

Fo o £ ibao Follona,
L

At loo HEPVE P TR
ML ITCAOL UTTU UT UIT1C IUIIUV\IIIIB 1o truc.

A) TYPE does not indicate ROW and the item descriptor area is not suberdingte to an
item descriptor area for which the value of the host variable addressed by the INDI-

CATOR POINTER is not negative.
B) TYPE indicates ARRAY or ARRAY LOCATOR.
C) TYPE indicates MULTISET or MULTISET LOCATOR.

The value of the host variable addressed by DATA_POINTER is not a valid valpe of the

data type represented by the item descriptor area.

5 the
HARE is

If SHARE is true for ADIDA.and the value of the commonly addressed host varipble is the
appropriate 'Code’ for SQLLNULL DATA in Table 27, “Miscellaneous codes used in CL1”,

then NULL is true for ADIDA.

If SHARE is false for-ADIDA, INDICATOR_POINTER is not zero, and the valyie of the

host variable addressed by INDICATOR_POINTER is the appropriate 'Code' f¢

r SQL

NULL DATA in"Table 27, “Miscellaneous codes used in CLI”, then NULL is trpe for

ADIDA.
Otherwise, NULL is false for ADIDA.

all of the TollowlIng are true Tor any 1tem descriptor area in the Tirst AD 1tem descriptor area

value of
b' for SQL

true for

s of APD,

then an exception condition is raised: dynamic SQL error — using clause does not match dynamic
parameter specifications.

i)
i)

DEFERRED is true for the item descriptor area.

Either of the following is true:
1) The value of LEVEL is zero and TYPE indicates ROW, ARRAY, or MULTISET.

2) LEVEL is greater than 0 (zero).
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NOTE 16 — This rule states that a parameter whose type is ROW, ARRAY, or MULTISET shall be bound;
it cannot be a deferred parameter.

1) For each item descriptor area whose LEVEL is 0 (zero) and for each of its subordinate descriptor
areas, if any, for which DEFERRED is false in the first AD item descriptor areas of APD and whose
corresponding <dynamic parameter specification> has a <parameter mode> of PARAM MODE IN
or PARAM MODE INOUT, refer to the corresponding <dynamic parameter specification> value as
an immediate parameter value and refer to the corresponding <dynamic parameter specification> as
an immediate parameter.

m) :l;et IDA be the i-th item descriptor area of APD whose LEVEL value is 0 (zero). Let SDT1ge the data
pe represented by IDA. The associated value of IDA, denoted by SV, is defined as followg.

Case:
i If NULL is true for IDA, then SV is the null value.

ili) If TYPE indicates ROW, then SV is a row whose type is SDT and whose field value$ are the
associated values of the immediately subordinate descriptor areas of IDA.

i)  Otherwise:
1) LetV be the value of the host variable addressed-by DATA_POINTER.
2) Case:
A) If TYPE indicates CHARACTER;.then
Case:

1) If OCTET_LENGTH_POINTER is zero or if OCTET_LENGTH_ROINTER
is not zero and the value of the host variable addressed by
OCTET_LENGTH_POINTER indicates NULL TERMINATED, th¢n let L be
the number of characters of V that precede the implementation-defirjed null
character:that terminates a C character string.

I1)  Otherwise, let Q be the value of the host variable addressed by
OCTET_LENGTH_POINTER and let L be the number of characters wholly
contained in the first Q octets of V.

B) «QOtherwise, let L be zero.

3) ~Let SV be V with effective data type SDT, as represented by the length value L and by the
values of the TYPE, PRECISION, and SCALE fields.

n) LLetADT be the effective data type of the i-th immediate parameter as represented by the values of the
1 INTER-

VAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARAC-
TER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME
fields in the i-th item descriptor area of I1PD for which the LEVEL value is 0 (zero), and all its subor-
dinate descriptor areas.

0) Let DT be the effective data type of the i-th bound parameter as represented by the values of the
TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTER-
VAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARAC-
TER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
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USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME
fields in the corresponding item descriptor area of APD for which the LEVEL is 0 (zero), and all its
subordinate descriptor areas.

p) Case:
i) If DT is a locator type, then let TV be the value SV.
i) If SDT and TDT are predefined types, then:

1) Case:

A) If the <cast specification>

CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, #<cast specificatipn>”, in
[1ISO9075-2], and there is an implementation-defined conversion from typd SDT to
type TDT, then that implementation-defined conversionis effectively perfgrmed,
converting SV to type TDT, and the result is the valtie TV of the i-th bound|target.

B) Otherwise:

)i If the <cast specification>

CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast specifjcation>",
in [1ISO9075-2], then aivexception condition is raised: dynamic SQU error —
restricted data type attribute violation.

I1)  The <cast specification>

CAST (_SWAS TDT )
is effectively performed and the result is the value TV of the i-th boynd target.

2) Let UDT be.the effective data type of the actual i-th immediate parameter, defirjed to be
the datatype represented by the values of the TYPE, LENGTH, PRECISION, $CALE,
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION, CHARAC-
TER.SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET|NAME,
USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, ahd
SCOPE_NAME fields that would automatically be set in the corresponding item fescriptor
area of IPD if POPULATE IPD was True for C.

3) Case:

A) If the <cast specification>

CAST ( TV AS UDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast specification>", in
[1ISO9075-2], and there is an implementation-defined conversion from type SDT to
type UDT, then that implementation-defined conversion is effectively performed,
converting SV to type UDT and the result is the value TV of the i-th immediate
parameter.
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B) Otherwise:

1) If the <cast specification>

CAST ( TV AS UDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast specification>",
in [1SO9075-2], then an exception condition is raised: dynamic SQL error —
restricted data type attribute violation.

I1)  The <cast specification>

CAST ( TV AS UDT )

is effectively performed and the result is the value of the-i~th immediate
parameter.

i) 1f DT is a predefined type and TDT is a user-defined type, then:
1) Let DT be the data type identified by TDT.

2) If the current SQL-session has a group name correspanding to the user-defined name of
DT, then let GN be that group name; otherwise,dét GN be the default transform{ group
name associated with the current SQL-session.

3) The Syntax Rules of Subclause 9.27, “Determination of a to-sql function”, in [ISO9075-
2], are applied with DT as TYPE and GN as GROUP.

Case:

A) If there is an applicable to+sql function, then let TSF be that to-sql function} If TSF is
an SQL-invoked methad, then let TSFPT be the declared type of the seconfl SQL
parameter of TSF; etherwise, let TSFPT be the declared type of the first SQL parameter
of TSF.

Case:
)] if TSFPT is compatible with SDT, then
Case:
1) If TSFis an SQL-invoked method, then TSF is effectively invokked with
the value returned by the function invocation:

DTO
ac_thﬂ first parameter and SV asthe C_Mnnd parameter. Thn {ncu! o_f evalu-
ating the expression TSF(DT(), SV) is the value of the i-th immediate
parameter.

2) Otherwise, TSF is effectively invoked with SV as the first parameter. The
result of evaluating the expression TSF(SV) is the value of the i-th imme-
diate parameter.

I1)  Otherwise, an exception condition is raised: dynamic SQL error — restricted
data type attribute violation.

©ISO/IEC 2016 — All rights reserved Call-Level Interface specifications 51


https://iecnorm.com/api/?name=93ce0bf945e5ed154554ad70bd82970b

ISO/IEC 9075-3:2016(E)
5.10 Implicit EXECUTE USING and OPEN USING clauses

B) Otherwise, an exception condition is raised: dynamic SQL error — data typetransform
function violation.

q) |If DEFERRED is true for at least one of the first AD item descriptor areas of APD, then:
i) Let PN be the parameter number associated with the first such item descriptor area.
i) PN becomes the deferred parameter number associated with AS.

iii) If Tis 'EXECUTE', then Shecomes the statement source associated with AS

iv)  An exception condition is raised: CLI-specific condition — dynamic parameter valte needed.
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Implicit CALL USING clause

Function

Specify the rules for an implicit CALL USING clause.

Gener

| Rules

1) Let §and ASbe a SOURCE and an ALLOCATED STATEMENT specified in the rules of this'‘Supclause.

2) Let IPD and APD be the current implementation parameter descriptor and current application rpw

descrjiptor, respectively, for AS
3) IPD

ind APD describe the <dynamic parameter specification>s and <dynamic_parameter specification>

valugs, respectively, for the <call statement> being executed. Let D be the nadmber of <dynamic parameter

speciffication>s in S

a)

b)

d)

e)

f)

9)

et AD be the value of the COUNT field of APD. If AD is less than’zero, then an exception|condition
is raised: dynamic SQL error — invalid descriptor count.

or each item descriptor area in the APD whose LEVEL s 0 (zero) in the first AD item degcriptor
reas of APD, and for all of their subordinate descriptor areas, refer to a <dynamic parametgr specifi-
ation> value whose corresponding item descriptor, areas have a non-zero DATA_POINTER value
nd whose corresponding <dynamic parameter specification> has a <parameter mode> of PARAM
ODE OUT or PARAM MODE INOUT as a‘hound target and refer to the corresponding gdynamic
arameter specification> as a bound parameter.

f any item descriptor area corresponeifng to a bound target in the first AD item descriptor greas of
PD is not valid as specified in Subclause 5.18, “Description of CLI item descriptor areas’|, then an
xception condition is raised: dynamic SQL error — using clause does not match target spegfications.

et SDT be the effective data-type of the i-th bound parameter as represented by the values of the
YPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_[INTER-
AL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARAC-
ER_SET_NAME;USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
SER_DEFINED TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE |NAME
ields in the i-thiitem descriptor area of I1PD for which the LEVEL is 0 (zero) and all of its sybordinate
escriptor_areas. Let SV be the value of the output parameter, with data type SDT.

f TYPE-indicates USER-DEFINED TYPE, then let the most specific type of the i-th bound parameter
hose-value is SV be represented by the values of the SPECIFIC_TYPE_CATALOG, SPE}
IEIC_TYPE SCHEMA, and SPECIFIC_TYPE_ NAME fields in the corresponding item flescriptor
area of IPD.

Let TYPE, OL, DP, IP, and LP be the values of the TYPE, OCTET_LENGTH, DATA_POINTER,
INDICATOR_POINTER, and OCTET_LENGTH_POINTER fields, respectively, in the item
descriptor area of APD corresponding to the i-th bound target (or part thereof, if the item descriptor
area is a subordinate descriptor).

Case:
)] If TYPE indicates CHARACTER, then:
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h)

veals \ L aath L £
aluc I_V al U uic VGIUCO UT UIC T INLLUOUTOTUIN, OUMALL, UI'IAAINACUTLTIN \JLI \JI"\II‘"\I_U\J A\

TER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_ CATALA
USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATAL
$COPE_SCHEMA, and SCOPE_NAME fields in the corresponding item descriptor larea of APD for

1) Let UT be the code value corresponding to CHARACTER VARYING as specified in

Table 7, “Codes used for implementation data types in SQL/CLI".

2) Let LV be the implementation-defined maximum length for a CHARACTER VARYING

data type.
i) Otherwise, let UT be TYPE and let LV be 0 (zero).

Let TDT be the effective data type of the i-th bound target as represented by the type UT, the length

+h DRECOCICINMNIL CAAL T OILIADACTEND CET A ATAL O f"HARAC_

vhich the LEVEL is O (zero) and all its subordinate descriptor areas.
Case:

i If TDT is a locator type, then

Case:

1) If SVis not the null value, then a locator L that uniquely identifies SV is generat
value TV of the i-th bound target is set to an implementation-dependent four-oc
that represents L.

2) Otherwise, the value TV of the i-th bound-target is the null value.
ili) If SDT and TDT are predefined types, then
Case:

1) If the <cast specification>

CAST ( SV AS TDT,)

SV to type TDT, and the result is the value TV of the i-th bound target.
2) Otherwise:

A) If the <cast specification>

CAST ( SV AS TDT )

does not conform:to the Syntax Rules of Subclause 6.13, “<cast specification>’|,
[1ISO9075-2], and there is an implementation-defined conversion from type SD7
TDT, then that implementation-defined conversion is effectively performed, converting

G,
OG,

bd and the
fet value

in
[ to type

An nfa tho Rudoc nf Cbhala Al 12 tennnt onanifin 7 g
UUUQ IIUI. UUI IIUI I LI LU uare waI ILOlI\ I\UIUQ \A ] QUUUIGUOU V. 1lJ, CUOL OPUUIII\;GLI 3n> y In
[1SO9075-2], then an exception condition is raised: dynamic SQL error — restricted

data type attribute violation.

B) The <cast specification>

CAST ( SV AS TDT )

is effectively performed and the result is the value TV of the i-th bound target.

iii)  If SDTis a user-defined type and TDT is a predefined data type, then:
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Let DT be the data type identified by SDT.

If the current SQL-session has a group name corresponding to the user-defined name of
DT, then let GN be that group name; otherwise, let GN be the default transform group
name associated with the current SQL-session.

The Syntax Rules of Subclause 9.25, “Determination of a from-sql function”, in [ISO9075-
2], are applied with DT as TYPE and GN as GROUP.

J)  Let IDA be the top-level item descriptor area corresponding to the i-th output parameter.

k) Case:

1)

i If TYPE indicates ROW, then

Case:

o N
Aol

A) If there is an applicable from-sqgl function, then let FSF be that from-sglfupction and
let FSFRT be the <returns data type> of FSF.

Case:

1) If FSFRT is compatible with TDT, then the from-sqglfunction TSF is gffectively
invoked with SV as its input parameter and the result of evaluating TSF(SV) is
the value TV of the i-th bound target.

I1)  Otherwise, an exception condition is raised:’dynamic SQL error — festricted
data type attribute violation.

B) Otherwise, an exception condition is raiseéd: dynamic SQL error — data typejtransform
function violation.

If TV is the null value, then
Case:

A) If IP«dsia null pointer for IDA or for any of the subordinate descriptor areas|of IDA
that are not subordinate to an item descriptor area whose type indicates ARRAY,
ARRAY LOCATOR, MULTISET, or MULTISET LOCATOR, then an exgeption
condition is raised: data exception — null value, no indicator parameter.

B) Otherwise, the value of the host variable addressed by IP for IDA, and thoge in all
subordinate descriptor areas of IDA that are not subordinate to an item descfiptor area
whose TYPE indicates ARRAY, ARRAY LOCATOR, MULTISET, or MULTISET

LOCATOR ara cat tntha annranriato 'Cade' for SOL NI 1T DATA 1n Tahl 27
=S oA oae-5et6He P propHatte s Bae oo Yot - H—1ait ,

2)

“Miscellaneous codes used in CLI”, and the values of variables addressed by DP and
LP are implementation-dependent.

Otherwise, the i-th subordinate descriptor area of IDA is set to reflect the value of the i-th
field of TV by applying GR 3)k) to the i-th subordinate descriptor area of IDA as IDA, the
value of i-th field of TV as TV, the value of the i-th field of SV as SV, and the data type of
the i-th field of SV as DT.

i) Otherwise,

Case:
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1) If TVis the null value, then

Case:

A) IfIP is a null pointer, then an exception condition is raised: data exception — null
value, no indicator parameter.

B) Otherwise, the value of the host variable addressed by IP is set to the appropriate
'‘Code’ for SQL NULL DATA in Table 27, “Miscellaneous codes used in CLI”, and

oo ol P2 RO AP | Al PR oY = WA I T = WSR-S PRSI SR Jy dent
tie-varaeS-ormenoStvattatieS ataresSsea 0y or - aft o are-HmMprementaton-qepenaent.

2) Otherwise:

A) If IPis not a null pointer, then the value of the host variable addressed by I[P is set to
0 (zero).

B) Case:
1) If TYPE indicates CHARACTER or CHARACTER LARGE OBJECT, then:

1) If TV is a zero-length character string then it is implementation-defined
whether or not an exception condition is raised: data exception|— zero-
length character string.

2) The General Rules of Subefause 5.14, “Character string retrievgl”, are
applied with DP, TV, OLand LP as TARGET, VALUE, TARGHT OCTET
LENGTH, and RETURNED OCTET LENGTH, respectively.

1)) If TYPE indicates BINARY LARGE OBJECT, then the General Rujes of
Subclause 5.15, “Binary string retrieval”, are applied with DP, TV, QL, and LP
as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED|OCTET
LENGTH, respectively.

[11)  If TYPE indicates ARRAY, ARRAY LOCATOR, MULTISET, or MULTISET
LOCATOR and if RETURNED_CARDINALITY_POINTER is nof 0 (zero),
thef the value of the host variable addressed by RETURNED CARPINAL-
ITY POINTER is set to the cardinality of TV.

I\/)._) "Otherwise, the value of the host variable addressed by DP is set to TV.

56 Call-Level Interface (SQL/CLI) ©ISO/IEC 2016 — All rights reserved


https://iecnorm.com/api/?name=93ce0bf945e5ed154554ad70bd82970b

ISO/IEC 9075-

3:2016(E)

5.12 Fetching a rowset

5.12 Fetching a rowset

Subclause Signature

“Fetching a rowset” [General Rules] (
Parameter: “ALLOCATED STATEMENT”,
Parameter: “FETCH ORIENTATION”,

Paramgter— FETCT OrFoc|

)

Function

Specify the rules for fetching a rowset.

Generadl Rules

1)

2)

3)

4)

5)

6)

7)
8)

9)
10)

AT ALl AT

Let Sbe the ALLOCATED STATEMENT, let FO be the FETCH ORIENTATION, and let OSbe th
OFFEET in an application of the General Rules of this Subclause.

If there is no executed statement associated with S then aniexception condition is raised: CLI-S
cond(tion — function sequence error.

If thefre is no open CLI cursor associated with S then‘an exception condition is raised: invalid cu
otherwise, let CR be the open CLI cursor associated with Sand let T be the table associated wit

If FQ is not one of the code values in Table 25; “Codes used for fetch orientation”, then an excs
condftion is raised: CLI-specific condition<='invalid fetch orientation.

If thg operational scrollability propertyzof CRis NO SCROLL, and FO does not indicate NEX
eXCjtion condition is raised: CLIsspecific condition — invalid fetch orientation.

Let
field

Let AD be the value of the COUNT field in the header of ARD.

For epch item desCriptor area in ARD whose LEVEL is 0 (zero) in the first AD item descriptor
ARD| and for athof their subordinate descriptor areas, refer to a <target specification> whose corrt

item

spongling '<select list> column as a bound column.

RD be the current applicatien row descriptor for Sand let N be the value of the TOP_LEVEL
pf ARD.

fescriptorarea has a non-zero value of DATA_POINTER as a bound target and refer to th

e FETCH
pecific
[Sor state;
h CR
ption

[, then an
| COUNT
ireas of

esponding
P corre-

Let B

N +la I £ L 2l 1
o UT UIT TTUTTToTr UT DOUNnu CUTUTTITIS.

Foralli, 1 (one) <i <BC:

a)

b)

Let IDA be the item descriptor area of ARD corresponding to the i-th bound target and let TT be the

value of the TYPE field of IDA.
If TT indicates DEFAULT, then:

i) Let IRD be the implementation row descriptor associated with S
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i) Let CT, P, and SC be the values of the TYPE, PRECISION, and SCALE fields, respectively,

for the item descriptor area of IRD corresponding to the i-th bound column.

iii)  The data type, precision, and scale of the <target specification> described by IDA are effectively

set to CT, P, and SC, respectively, for the purposes of this fetch only.

11) Case:

a)
b)
c)

12) Let R be the rowset on which CR s positioned and let ASbe the value of the ARRAY. SIZE fie

head

13) Let T} be a result set of the same degree as T.

Case

a)

b)

If FO indicates ABSOLUTE or RELATIVE, then let J be OS

f FO indicates NEXT or FIRST, then let J be +1.
f FO indicates PRIOR or LAST, then let J be —1.

or of ARD.

inT.
f FO indicates NEXT, or indicates RELATIVE with & positive value of J, then
Case:

i If T is empty or if R contains the last row of T, then let T; be a table of no rows.

i) If CRis positioned before the start.of the result set, then let T; contain all rows of T, |
their order in T.

iy  Otherwise, let T; contain all-rows of T after the last row of R, preserving their order
f FO indicates PRIOR or indicates RELATIVE with a negative value of J, then
Case:

i If T is empty.or if R contains the first row of T, then let T; be a table of no rows.

ili) If CR.js-positioned after the end of the result set, then let T; contain all rows of T, pr
theirorder in T.

i) , ¢ Otherwise, let T; contain all rows of T before the first row of R, preserving their ord

d in the

f FO indicates ABSOLUTE, FIRST, or LAST, then let T; contain all rows of T, preserving {heir order

reserving

nT.

eserving

brin T.

i) If Ris not empty, then let T; be a result set comprising all the rows in Rand all the rows of T

after the last row of R, preserving their order in T.

i) Otherwise, let T; be an empty table.

14) Let N be the number of rows in T;. If Jis positive, then let K be J. If Jis negative, then let K be N+J+1. If
Jis zero, then let K be 1 (one).
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15) Case:
a) If Kis greater than 0 (zero), then
Case:
i) If (K+ AS- 1) is greater than N, then

Case:

T) 1T Jis Iess than O (zero), then
Case:

A) If (K+ AS-1) is greater than the number of rows in T, then CRis_positiong¢d on the
rowset that has all the rows in T.

B) Otherwise, CR s positioned on the rowset whose first row-is the K-th row ¢f T; that
rowset has ASrows.

2) Otherwise, if K is less than N, then CR is positioned gmthe rowset that has all the rows in
Ts.

i) Otherwise, CR is positioned on the rowset whose firstrow is the K-th row of T;; thaf rowset
has ASrows.

b) If Kiis less than 0 (zero), but the absolute value of K 1s less than or equal to AS then
Case:

i If ASis greater than the number of\rows in T, then CRis positioned on the rowset that has all
the rows in T.

ili) Otherwise, CRis positioned on the rowset that has the first ASrows in T.

¢) Otherwise, no SQL-data valuesare assigned and a completion condition is raised: no data.
Case:

i If FO indicatesRELATIVE with J equal to zero, then the position of CR is unchanged.

ili) If FO indicates NEXT, indicates ABSOLUTE or RELATIVE with K greater than N, of indicates
LAST, then CRis positioned after the last row.

i) Otherwise, FO indicates PRIOR, FIRST, or ABSOLUTE or RELATIVE with K nof greater
than N and CR is positioned before the first row.

MNaofurthar rudeac af thic Sithelarica ara o
INOHHHReHUHEe SO HSoHB e aHSeafe4

16) Let NR be the rowset on which CR is positioned. Let ASP and RPP be the values of the ARRAY_STA-
TUS_POINTER and ROWS_PROCESSED_POINTER fields respectively in the header of the IRD of S

17) If RPP is not a null pointer, then set the value of the host variable addressed by RPP to 0 (zero).
18) Let ROWS DERIVED be 0 (zero).
19) Let RSbe the number of rows in NR.

For RN, 1 (one) < RN < RS let R be the RN-th row of NR.
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Case:

a) If an exception condition is raised during derivation of any <derived column> associated with Rand
ASP is not a null pointer, then set the RN-th element of ASP to 5 (indicating Row error). For all status
records that result from the application of this Rule, the ROW_NUMBER field is set to RN and the
COLUMN_NUMBER field is set to the appropriate column number, if any.

b) Otherwise the row Ris fetched and ROWS DERIVED is incremented by 1 (one).
20) Case
a) If ROWS DERIVED is greater than O (zero), then:

i Let SSbe the select source associated with S

()] NR becomes the fetched rowset associated with S

i)  The General Rules of Subclause 5.13, “Implicit FETCH USING-clause”, are appliedl with SS
as SOURCE, RSas ROWS and Sas ALLOCATED STATEMENT; -fespectively, resulting in
ROWS_ASSIGNED.

Case:

1) If ROWS ASSGNED is greater than 0 (zero)/ROWS ASSGNED is less than AS, and ASP
is not O (zero), then set the ROWS_ASS GNED+1-th through AS-th elements of [ASP to 3
(indicating No row). If ROWS _ASSIGNED is less than AS then a completion cgndition is
raised: warning. If RPP is not a null, painter, then the value of the host variable pddressed
by RPP is set to the value of ROWS ASS GNED.

2) If ROWS ASSIGNED is 0 (zero)ythen the values of all bound targets are implementation-
dependent and CR remains pesitioned on NR.

b) Otherwise, the values of all bound-targets are implementation-dependent and CR remains positioned
on R

21) If ROWS DERIVED is greater than 0 (zero) and ROWS_ASSI GNED is greater than 0 (zero), ther) the value
of th¢ CURRENT OF POSITION attribute of Sis set to

Case
a) If ASis 1 (one).or-if CRis scrollable, then 1 (one).

b) Otherwise;an implementation-defined value indicating the current row in the rowset.
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Implicit FETCH USING clause

Function

Specify the rules for an implicit FETCH USING clause.

General Rules

1) Let

NG clause

applitation of this Subclause.

2) Let

be 0 (zero).

3) Let IRD and ARD be the current implementation row descriptor and current agplication row de
respectively, associated with AS

RS and ASbe respectively a SOURCE, ROWS, and ALLOCATED STATEMENT specified in an

criptor,

4) IRD and ARD describe the <select list> columns and <target specification=s, respectively, for the column
valugs that are to be retrieved. Let D be the degree of the table defined-by S

a)

b)

c)

d)

f)

9)
h)

et AD be the value of the COUNT field of ARD. If AD is less than zero, then an exception
is raised: dynamic SQL error — invalid descriptor count,

f ARD, and for all of their subordinate descriptor-areas, refer to a <target specification> wh
ponding item descriptor areas have a non-zero DATA_POINTER as a bound target and re
orresponding <select list> column as a baund column.

RD is not valid as specified in Subclause 5.18, “Description of CLI item descriptor areas’

ISION, CHARACTER SET_CATALOG, CHARACTER_SET_SCHEMA, CHARAC-
ER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SC

ields in the i-th.item descriptor area of IRD whose LEVEL is 0 (zero) and all of its subord
escriptor argas.

IEIC_TYPE_SCHEMA, and SPECIFIC_TYPE_NAME fields in the corresponding item

condition

or each item descriptor area in ARD whose LEVELds 0 (zero) in the first AD item descriptor areas

DSe corre-
fer to the

f any item descriptor area corresponding-to a bound target in the first AD item descriptor greas of

, then an

xception condition is raised: dynamic SQL error — using clause does not match target spegfications.

et SDT be the effective data.type of the i-th bound column as represented by the values of the TYPE,
ENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRE-

AEMA,

SER_DEFINED ‘FYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE|NAME

Iinate

f TYPRE:indicates USER-DEFINED TYPE, then let the most specific type of the i-th bound column
hose value is SV be represented by the values of the SPECIFIC_TYPE_CATALOG, SPE}

escriptor

area ot IRD.
Let TYPE, OL, DP, IP, and LP be the values of the TYPE, OCTET_LENGTH, DATA_PO

INTER,

INDICATOR_POINTER, and OCTET_LENGTH_POINTER fields, respectively, in the item

descriptor area of ARD corresponding to the i-th bound target (or part thereof, if the item d
area is a subordinate descriptor).

Let ASP be the value of the ARRAY_STATUS_POINTER field in IRD.

escriptor

For RN ranging from 1 (one) through RS if the RN-th row of the rowset has been fetched, then:
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Let SV be the value of the <select list> column, with data type SDT.

Let DPE, IPE, and LPE be the addresses of the RN-th element of the arrays addressed by DP,

IP, and LP, respectively.
Case:
1) If TYPE indicates CHARACTER, then:
A) 1 et UT be the code value corresponding to CHARACTER VARYING as s

ecified

in Table 7, “Codes used for implementation data types in SQL/CLI".

B) Let LV be the implementation-defined maximum length for a CHARACTE
VARYING data type.

2) Otherwise, let UT be TYPE and let LV be 0 (zero).

Let TDT be the effective data type of the i-th bound target as represented by the typg
length value LV, and the values of the PRECISION, SCALE, CHARACTER_SET C
CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME;
USER_DEFINED_TYPE_CATALOG, USER_DEFINED-TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALQG,"SCOPE_SCHEMA, and
SCOPE_NAME fields in the item descriptor area of ARD whose LEVEL is 0 (zero)
its subordinate descriptor areas.

Let LTDT be the data type on the last fetch of.the i-th bound target, if any. If any of the
is true, then is implementation-defined whether or not an exception condition is raised
L error — restricted data type attrilute violation.

1) LTDT and TDT both identify a binary large object type and only one of LTDT a
a binary large object locator:

2) LTDTand TDT both identify a character large object type and only one of LTD1
is a character large gbjéct locator.

3) LTDT and TDT both identify an array type and only one of LTDT and TDT is al
locator.

4) LTDT.and TDT both identify a multiset type and only one of LTDT and TDT is
locator.

5) _4ADT and TDT both identify a user-defined type and only one of LTDT and TD'
defined type locator.

Case:

R

b UT, the
ATALOG,

and all of

following

. dynamic

nd TDT is

[and TDT

1 array

A multiset

is a user-

Ty 1t TDT IS a focator type, them;

A) If SVis not the null value, then a locator L that uniquely identifies SV is generated and

the value TV of the i-th bound target is set to an implementation-dependent
value that represents L.

B) Otherwise, the value TV of the i-th bound target is the null value.
2) If SDTand TDT are predefined types, then

Case:
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A) If the <cast specification>

CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast specification>", in
[ISO9075-2], and there is an implementation-defined conversion from type SDT to
type TDT, then that implementation-defined conversion is effectively performed,
converting SV to type TDT, and the result is the value TV of the i-th bound target.

B) Otherwise:

1) If the <cast specification>

CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, *<cast specifjcation>",
in [ISO9075-2], then an exception condition is raised: dynamic SQU error —
restricted data type attribute violation.

I1)  The <cast specification>

CAST ( SV AS TDT )
is effectively performed and the-fgsult is the value TV of the i-th boynd target.

For every status record that-results from the application of this Rule| the

ROW_NUMBER field is.set'to RN and the COLUMN_NUMBER field is set
toi. If ASP is not a nullpainter, then the RN-th element of the array pddressed
by ASP is set to:

1) If there wergcompletion conditions: warning raised during the application
of this Rule, then 6 (indicating Row success with information).

2) If there were exception conditions raised during the applicationfof this
Rulé, then 5 (indicating Row error).

I1l) , The <cast specification>

CAST ( SV AS TDT )

is effectively performed and the result is the value TV of the i-th bound target.

3)(_If SDT is a user-defined type and TDT is a predefined data type, then:
A) Let DT be the data type identified by SDT.

[m AN LE£ 4L + QN1 H I ol + +lo alaf

B)y—if-the-ctrrent-SQL=sesstonhasa-grotp-name-corresponding-to-thetuser=defined name
of DT, then let GN be that group name; otherwise, let GN be the default transform
group name associated with the current SQL-session.

C) The Syntax Rules of Subclause 9.25, “Determination of a from-sgl function”, in
[1ISO9075-2], are applied with DT and GN as TYPE and GROUP, respectively.

Case:

1) If there is an applicable from-sql function, then let FSF be that from-sql function
and let FSFRT be the <returns data type> of FSF.
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1)

2)

ii)  Let IDA be the top-level item descriptor area corresponding to the i-th bound colump.

iii) Case:

Case:

1) If FSFRT is compatible with TDT, then the from-sgl function TSF is
effectively invoked with SV as its input parameter and the result of evalu-
ating TSF(SV) is the value TV of the i-th bound target.

2) Otherwise, an exception condition is raised: dynamic SQL error —
restricted data type attribute violation.

glata type

transform function violation.

If TYPE indicates ROW, then

Case:

A) If TV is the null value, then
Case:

1) If IPE is a null pointer for IDA et for any of the subordinate descripfor areas
of IDA that are not subordinatete’an item descriptor area whose typg indicates
ARRAY, ARRAY LOCATOR; MULTISET, or MULTISET LOCATOR, then
an exception condition is<raised: data exception — null value, no inglicator
parameter.

I1)  Otherwise, the value of the host variable addressed by IPE for IDA, jand that
in all subordinaté’descriptor areas of IDA that are not subordinate tolan item
descriptor area whose TYPE indicates ARRAY, ARRAY LOCATOR, MUL-
TISET,.or MULTISET LOCATOR, is set to the appropriate '‘Code' for SQL
NULLMDATA in Table 27, “Miscellaneous codes used in CLI”, and the values
of variables addressed by DPE and LPE are implementation-dependent.

B) Otherwise, the i-th subordinate descriptor area of IDA is set to reflect the vglue of the
i-th field of TV by applying GR 4)h)viii) to the i-th subordinate descriptor afea of IDA
asIDA, the value of i-th field of TV as TV, the value of the i-th field of SV 4s SV, and
the data type of the i-th field of SV as SDT.

Otherwise,

Case:

AT TVis the null value, then
Case:

)i If IPE is a null pointer, then an exception condition is raised: data exception
— null value, no indicator parameter.

I1)  Otherwise, the value of the host variable addressed by IPE is set to the appro-
priate ‘Code’ for SQL NULL DATA in Table 27, “Miscellaneous codes used
in CL1”, and the values of the host variables addressed by DPE and LPE are
implementation-dependent.
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NG clause

If IPE is not a null pointer, then the value of the host variable addressed by IPE
is set to O (zero).

Case:

If TYPE indicates CHARACTER or CHARACTER LARGE OBJECT,
then:

1)

2)

a)

b)

If TYPE indicates BINARY, BINARY VARYING, or BINARY
OBJECT;then the General Rules of Subclause 5.15, “Binary st
retrieval”, are applied with DPE, TV, OL, and LPE as TARGET
TARGET OCTET LENGTH, and RETURNED OCTET LENGT
tively.

For every status record that results from the application of this
ROW_NUMBER field is set to RN and the COLUMN_NUMBE
set toi. If ASP is not a null pointer, then the RN-th element of t
addressed by ASP is set to:

a)

b)

If TV is a zero-length character string, then it is implementatig
whether or not an exception condition is raised: data.exceq
zero-length character string.

The General Rules of Subclause 5.14, “Charagcterstring retr
applied with DPE, TV, OL, and LPE as TARGET, VALUE,
OCTET LENGTH, and RETURNED OCTET LENGTH, reg

n-defined
tion —

eval”, are
TARGET
pectively.

For every status record that results frorm the application of the preced-

ing Subrule, the ROW_NUMBERield is set to RN and thg
UMN_NUMBER field is set to‘iolf ASP is not a null pointe
RN-th element of the array dddressed by ASP is set to:

i) If there were completion conditions: warning raised

COL-
I, then the

juring the

application of the preceding Subrule, then 6 (indicating Row

success with.information).

i) If there.wyere exception conditions raised during the a
of the.preceding Subrule, then 5 (indicating Row er|

If there were completion conditions: warning raised during

pplication
yor).

LARGE
Fing
VALUE,
H, respec-

Rule, the
R field is
ne array

the appli-

cation of this Rule, then 6 (indicating Row success with infoImation).

If there were exception conditions raised during the applicafion of this

©ISO/IEC 2016 — All rights reserved

3)

4)

Rule, then 5 (Indicating ROw error).

If TYPE indicates ARRAY, ARRAY LOCATOR, MULTISET, or MUL-
TISET LOCATOR, and if RETURNED_CARDINALITY_POINTER is
not a null pointer, then the value of the host variable addressed by

RETURNED_CARDINALITY_POINTER is set to the cardinality of TV.

Otherwise, the value of the host variable addressed by DPE is set to TV
and the value of the host variable addressed by LPE is implementation-
dependent.
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3) If there were no exception conditions raised during the application of this Rule, then:
A) RAis incremented by 1 (one).

B) If ASPis not a null pointer, then set the RN-th element of the array pointed to by ASP
to 0 (zero, indicating Row success).

5) RAis the result of this Subclause.
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5.14 Character string retrieval

Function

Specify the rules for retrieving character string values.

General Rules

1) LetT, V, TL, and RL be a TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED. OCTET
LENGTH specified in an application of this Subclause.

2) If TLJis not greater than zero, then an exception condition is raised: CLI-specific condition — inv@lid string
length or buffer length.

3) Let U be the length in octets of V.

4) If RYis not a null pointer, then the value of the host variable addressed-hy RL is set to L.

5) Case
a) I null termination is False for the current SQL-environment; then

Case:

i If L is not greater than TL, then the first Loctets of T are set to V and the values of the femaining
octets of T are implementation-dependent.

i Otherwise, T is set to the first TL octets of V and a completion condition is raised: warning —
string data, right truncation.

b) Otherwise, let NB be the length in@ctets of a null terminator in the character set of T.
Case:

i If L is not greater than (TL-NB), then the first (L+NB) octets of T are set to V concatefated with
a single implemeéntation-defined null character that terminates a C character string. The values
of the remaining characters of T are implementation-dependent.

ili) Otherwise; T is set to the first (TL—NB) octets of V concatenated with a single implementation-
defined-null character that terminates a C character string and a completion conditior] is raised:
warning — string data, right truncation.
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5.15 Binary string retrieval

Function

Specify the rules for retrieving binary string values.

General Rules

1) LetT, V, TL, and RL be a TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED. OCTET
LENGTH specified in an application of this Subclause.

2) If TLjis not greater than zero (0), then an exception condition is raised: CLI-specific-condition + invalid
string length or buffer length.

3) Let U be the length in octets of V.
4) If RYis not a null pointer, then RL is set to L.
5) Case

a) I Lisnot greater than TL, then the first L octets of T are set to'V and the values of the remairfing octets
of T are implementation-dependent.

b) Otherwise, T is set to the first TL octets of V and aicompletion condition is raised: warning— string
dlata, right truncation.
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5.16 Deferred parameter check

Function

Check for the existence of deferred dynamic parameters when accessing a CLI descriptor.

Gener

1)
2)
3)
4)

5)

6)

| Rules

Let O
Let C
Let L

Let L
numk

Let L
or thq

If DA
error

A be a DESCRIPTOR AREA specified in an application of this Subclause.
be the allocated SQL-connection with which DA is associated.
1 be the set of all allocated SQL-statements associated with C.

2 be the set of all allocated SQL-statements in L1 which have an assogiated deferred parameter
er.

3 be the set of all CLI descriptor areas that are either the current.application parameter desgriptor for,
b implementation parameter descriptor associated with, an allecated SQL-statement in L2.

is contained in L3, then an exception condition is raisedz CL-specific condition — function sequence
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5.17 CLI-specific status codes

Some of the conditions that can occur during the execution of CLI routines are CLI-specific. The corresponding
status codes are listed in Table 5, “SQLSTATE class and subclass codes for SQL/CLI-specific conditions”.

Table 5 — SQLSTATE class and subclass codes for SQL/CLI-specific conditions

Catego \ Condition Class Subcondition Subclass

X CLI-specific condition HY (no subclass) 00D
associated statement is not pres ooy
pared

attempt to concatenatea null value | 02D

attribute cannot be’set now o1p
column type-out of range o9y
dynamic parameter value needed | (Sgethe
Nqgte at the
endl of the
tahle)
function sequence error 01p

inconsistent descriptor information | 02[L

invalid attribute identifier 09p
invalid attribute value 024
invalid cursor position 10p
invalid data type oos

invalid data type in application 00B
descriptor

invalid descriptor field identifier | 09[L

invalid fetch orientation 106

invalid Functionld specified 095

invalid handle (Seethe
Note at the
end of the
table)
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Category | Condition Class | Subcondition Subclass
invalid information type 096
invalid LengthPrecision value 104
invalid parameter mode 105
nMvatid Tetrievattode 0B
invalid string length or buffer 09p
length

invalid transaction operation'code | 01P

invalid use of automatically-allo- | 01
cated descriptorhandle

invalid usecofnull pointer 00p
limit on_.number of handles 014
exeeeded

memory allocation error oo
memory management error 018

non-string data cannot be sentin | 01p

pieces

non-string data cannot be used 05p
with string routine

nullable type out of range 09p
operation canceled 00B

optional feature not implemented | CJ0

row value out of range 10y

scope out of range 098

server declined the cancellation 018
request

NOTE 17 — No subclass code is defined for the subcondition invalid handle since no diagnostic information can be generated in
this case, nor for the subcondition dynamic parameter value needed, since no diagnostic information is generated in this case.
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5.18 Description of CLI item descriptor areas

This Subclause is modified by Subclause 19.3, “Description of CLI itemdescriptor areas”, in | SO/IEC 9075-9.

Function

Specify the identifiers, data types and codes for fields used in CLI item descriptor areas.

Syntax|Rules

1) A CUlI item descriptor area comprises the fields specified in Table 6, “Fields in SQL/CLI row and param-

2)

3)

4)

5)

eter

descriptor areas”.

Givep a CLI item descriptor area IDA in which the value of LEVEL is some-value N, the immegliately
subordinate descriptor areas of IDA are those CLI item descriptor areas iiwhich the value of LEVEL is

N+1

hnd whose position in the CLI descriptor area follows that of IDAand precedes that of any| CLI item

descrjiptor area in which the value of LEVEL is less than N+1. The suberdinate descriptor aread of IDA
are those CLI item descriptor areas that are immediately subordinate descriptor areas of IDA orfthat are
subordinate descriptor areas of an CLI item descriptor area that@s immediately subordinate to IDA.

Given a data type DT and its descriptor DE, the immediately/subordinate descriptors of DE are flefined to

be

Case

a)

b)

f DT is ROW, then the field descriptors of the fields of DT. The i-th immediately subordingte
dlescriptor is the descriptor of the i-th field'of DT.

f DT is ARRAY or MULTISET, thenthe descriptor of the associated element type of DT. The subor-
ﬂnate descriptors of DE are those-descriptors that are immediately subordinate descriptorg of DE or
at are subordinate descriptofs of a descriptor that is immediately subordinate to DE.

Given a descriptor DE, let SDE;jTepresent its j-th immediately subordinate descriptor. There is gn implied

orde
a)
b)

Let | NAYhA AN 1tan Ancarintay a a n
L7\ G Urr rieini UbO\JIIPLUI arcorr o IIIIr.I

allo

a)
b)

fing of the subordinate:descriptors of DE, such that:

$DE; is in the firstordinal position.

The ordinakpesition of SDE;4; is K+NS+1, where K is the ordinal position of SDEj and N$is the
:[umber af-subordinate descriptors of SDE;. The implicitly ordered subordinate descriptorsfof SDE;
ccupy)contiguous ordinal positions starting at position K+1.

Arnn 1n Aan san A AaNntati AN ramant
1 ] L

H-and only if
f the following are true:

TYPE is one of the code values in Table 7, “Codes used for implementation data types in SQL/CLI”.

If LEVEL is O (zero) for IDA, then let TLC be the value of TOP_LEVEL_COUNT of the implemen-
tation parameter descriptor associated with IDA. IDA shall be one of exactly TLC item descriptor areas
in the implementation parameter descriptor.

Exactly one of the following is true:

Case:
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ptor areas

TYPE indicates CHARACTER or CHARACTER VARYING, or CHARACTER LARGE

OBJECT and LENGTH is a valid length value for a <character string type>.

TYPE indicates BINARY, BINARY VARYING, or BINARY LARGE OBJECT and
is a valid length value for a <binary string type>.

TYPE indicates NUMERIC and PRECISION and SCALE are valid precision and sc
for the NUMERIC data type.

for the DECIMAL data type.
TYPE indicates SMALLINT, INTEGER, BIGINT, REAL, or DOUBLE PRECISIC
TYPE indicates FLOAT and PRECISION is a valid precision value forthé FLOAT

TYPE indicates DECFLOAT and PRECISION is a valid precisioncvalue for the DE
data type.

TYPE indicates BOOLEAN.

LENGTH

ale values

seple values

N.
lata type.
CFLOAT

TYPE indicates a <datetime type>, DATETIME_INTERVAL_CODE is one of the c@de values

in Table 9, “Codes associated with datetime data types-in SQL/CLI”, and PRECISI(
valid precision value for the <time precision> or <timestamp precision> of the indicate
data type.

DN is a
| datetime

TYPE indicates an <interval type>, DATEFTNIME_INTERVAL_CODE is one of the c@de values

in Table 10, “Codes associated with <interval qualifier> in SQL/CLI”, to indicate the
qualifier> of the interval data type, DATETIME_INTERVAL_PRECISION is a valid
leading field precision>, and PRECISION is a valid precision value for <interval frg
seconds precision>, if applicable’

TYPE indicates USER-DEFINED TYPE.
TYPE indicates REF:

TYPE indicates ROW, the value N of DEGREE is a valid value for the degree of a
there are exactly:N immediately subordinate descriptor areas of IDA, and those item
areas are valid

o] TYREindicates ARRAY or ARRAY LOCATOR, the value of CARDINALITY is
valuefor the maximum cardinality of an array, there is exactly one immediately sub
descriptor area of IDA, and that item descriptor area is valid.

TYPE indicates an implementation-defined data type.

<interval
<interval
ctional

pw type,
fescriptor

a valid
prdinate

Cbe the programming fanguage of the INVOKING NOST program. Let operative data type corr
table be the data type correspondence table for HL as specified in Subclause 5.20, “SQL/CLI data type

correspondences”. Refer to the two columns of the operative data type correspondence table as the SQL
data type column and the host data type column.

ondence

A CLI item descriptor area in a CLI descriptor area that is not an implementation row descriptor is consistent
if and only if all of the following are true:

a) TYPE indicates DEFAULT or is one of the code values in Table 8, “Codes used for application data
types in SQL/CLI".
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b) All of the following are true:

i)

i

i)

TYPE is one of the code values in Table 8, “Codes used for application data typesin S

TYPE is neither ROW, ARRAY, nor MULTISET.

QL/CLI".

The row that contains the SQL data type corresponding to TYPE in the SQL data type column

of the operative data type correspondence table does not contain “None” in the host
column.

data type

c) |

8) Letl
item

9) If the
TOR

10) Case

a)

i)

b)

Exactly one of the following is true:

DA be a CLI item descriptor area in an application parameter descriptor. Let IDAL be the corr
fescriptor area in the implementation parameter descriptor.

OCTET_LENGTH\POINTER field of IDA has the same non-zero value as the INDICA-
| POINTER field of 1DA, then SHARE is true for IDA; otherwise, SHARE is false for IDA.

f SHARE S true and the value of the commonly addressed host variable is the appropriate
$QLINULL DATA in Table 27, “Miscellaneous codes used in CLI”, then NULL is true for

TYPE indicates NUMERIC and PRECISION and SCALE are valid precisiomand sc
for the NUMERIC data type.

TYPE indicates DECIMAL and PRECISION and SCALE are valid precision and sc
for the DECIMAL data type.

TYPE indicates FLOAT and PRECISION is a valid precision«alde for the FLOAT

(o] TYPE indicates DEFAULT, CHARACTER, CHARACTERLARGE OBJECT, CHA
LARGE OBJECT LOCATOR, BINARY, BINARY VARYING, BINARY LARGE

BINARY LARGE OBJECT LOCATOR, SMALLINFINTEGER, BIGINT, REAL,

PRECISION, USER-DEFINED TYPE LOCATOR, or REF.

TYPE indicates ROW and, where N is the value of the DEGREE field in the corresp
item descriptor area in the implementation parameter descriptor, there are exactly N im
subordinate descriptor areas of IDA, and those item descriptor areas are valid.

TYPE indicates ARRAY, ARRAY LOCATOR, MULTISET, or MULTISET LOCA
there is exactly 1 (one) immediately 'subordinate descriptor area of IDA, and that item
area is valid.

TYPE indicates an implementation-defined data type.

ale values
ale values
lata type.
RACTER

DBJECT,
DOUBLE

onding
mediately

OR,
fescriptor

bsponding

'Code' for
IDA.

f SHIADE ic falca INDICATOR DOINTER ic nat zara and tha valiio af tha hact variahla ddressed
HEAARE S TRSE NN EH AT G HN e S RO FoahRettHe-Yade-eH-thReRoStYaHabie <

by INDICATOR_POINTER is the appropriate '‘Code' for SQL NULL DATA in Table 27, “Miscella-
neous codes used in CLI”, then NULL is true for IDA.

¢) Otherwise, NULL is false for IDA.

11) If NULL is false, OCTET_LENGTH_POINTER is not zero, and the value of the host variable addressed
by OCTET_LENGTH_POINTER the appropriate 'Code’ for DATA AT EXEC in Table 27, “Miscellaneous
codes used in CLI”, then DEFERRED is true for IDA; otherwise, DEFERRED is false for |DA.

12) IDAis valid if and only if:
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a) TYPE is one of the code values in Table 8, “Codes used for application data types in SQL/CLI”, and
at least one of the following is true:

i) TYPE is ROW, ARRAY, or MULTISET.

i) The row of the operative data type correspondences table that contains the SQL data type cor-
responding to the value of TYPE in the SQL data type column does not contain 'None' in the
host data type column.

b) application

of exactly TLC item descriptor|areas in

parameter descriptor associated with IDA. IDA shall be one
e implementation parameter descriptor.

c) One of the following is true:
Case:

i TYPE indicates CHARACTER, CHARACTER LARGE OBJECT, BINARY, BINARY
VARYING, or BINARY LARGE OBJECT, and one of the fallowing is true:

1) NULL is true.
2) DEFERRED is true.

3) OCTET_LENGTH_POINTER is not zerofPARAMETER_MODE in IDA1 is FARAM
MODE IN or PARAM MODE INOUT, the value V of the host variable addressed by
OCTET_LENGTH_POINTER is greater than zero, and the number of characters wholly
contained in the first V octets of the host variable addressed by DATA_POINTHR is a
valid length value for a CHARACTER, CHARACTER LARGE OBJECT, BINARY,
BINARY VARYING, or BINARY LARGE OBJECT data type, as indicated by|TYPE.

4) OCTET_LENGTH_POINTER is not zero, PARAMETER_MODE in IDAL is JARAM
MODE IN or PARAMMMODE INOUT, the value of the host variable addressed by
OCTET_LENGTH.POINTER indicates NULL TERMINATED, and the numbgr of
characters of thewalue of the host variable addressed by DATA_POINTER that{precede
the implementation-defined null character that terminates a C character string i$ a valid
length value for a CHARACTER, CHARACTER LARGE OBJECT, BINARY (BINARY
VARYING;, or BINARY LARGE OBJECT data type, as indicated by TYPE.

5) OCIET_LENGTH_POINTER is zero, PARAMETER_MODE in IDAlis PARAM MODE
IN‘or PARAM MODE INOUT, and the number of characters of the value of the host
variable addressed by DATA_POINTER that precede the implementation-defingd null
character that terminates a C character string is a valid length value for a CHARACTER,
CHARACTER LARGE OBJECT, BINARY, BINARY VARYING, or BINARY LARGE
OBJECT data type, as indicated by TYPE.

6) PARAMETER_MODE in IDA1is PARAM MODE OUT.

i)  TYPE indicates CHARACTER LARGE OBJECT LOCATOR, BINARY LARGE OBJECT
LOCATOR, or USER-DEFINED TYPE LOCATOR and one of the following is true:

1) NULL is true.
2) DEFERRED is true.

iii)  TYPE indicates NUMERIC and PRECISION and SCALE are valid precision and scale values
for the NUMERIC data type.
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d)

13) ACL

TYPE is pne of the code values in Table 8, “Codes used for application data types in SQL/
at least.one’of the following is true:

a)

b)

76 Call-Level Interface (SQL/CLI)

iv)
v)
vi)

vii)

TYPE indicates DECIMAL and PRECISION and SCALE are valid precision and sc
for the DECIMAL data type.

ale values

TYPE indicates SMALLINT, INTEGER, BIGINT, REAL, or DOUBLE PRECISION.
TYPE indicates FLOAT and PRECISION is a valid precision value for the FLOAT data type.

TYPE indicates REF and one of the following is true:
1) NUILL jstrue

iD)

)

i)

One of the following is true:

| item descriptor-area in an application row descriptor is valid if and only if:

2) DEFERRED is true.

TYPE indicates ROW and, where N is the value of the DEGREE field in the corresp
item descriptor area in the implementation parameter descriptor, there aregxaetly N im
subordinate descriptor areas of IDA, and those item descriptor areas afe valid.

o] TYPE indicates ARRAY, ARRAY LOCATOR, MULTISET, or MULTISET LOC
there is exactly 1 (one) immediately subordinate descriptor area of DA, and that item
area is valid.

TYPE indicates an implementation-defined data type,

DATA_POINTER is zero and NULL is true.

DATA_POINTER is zero and DEFERRED)s true.

DATA_POINTER is not zero and exactly one of the following is true:
1) NULL is true.

2) DEFERRED is true.

3) PARAMETER_MOBDE in IDAL is PARAM MODE IN or PARAM MODE INC
the value of the-host variable addressed by DATA POINTER is a valid value of
type indicated by TYPE.

4) PARAMETER_MODE in IDAL is PARAM MODE OUT.

TYPE is ROW, ARRAY, or MULTISET.

onding
mediately

ATOR,
fescriptor

UT and
the data

CLI”, and

if)

The row of the operative data type correspondences table that contains the SQL data type cor-
responding to the value of TYPE in the SQL data type column does not contain 'None' in the

host data type column.

If LEVEL is O (zero) for IDA, then let TLC be the value of TOP_LEVEL_COUNT in the application
parameter descriptor associated with IDA. IDA shall be one of exactly TLC item descriptor areas in
the implementation parameter descriptor.

One of the following is true:

Case:
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)] TYPE indicates NUMERIC and PRECISION and SCALE are valid precision and scale values
for the NUMERIC data type.

i) TYPE indicates DECIMAL and PRECISION and SCALE are valid precision and scale values
for the DECIMAL data type.

iii)  TYPE indicates FLOAT and PRECISION is a valid precision value for the FLOAT data type.
iv)  [0/TYPE indicates CHARACTER, CHARACTER LARGE OBJECT, CHARACTER LARGE

ORI OCT I AOACATAOD DINADN _DINADN\/ADNZINIO DINIADN/Z I _ADC MADICT BINARY
VDJLLU T LUCUMATUTN, DITNAINT, DTINATINT VAN TITIING, DITNAINT LAAINWUL VDJLL U T

LARGE OBJECT LOCATOR, SMALLINT, INTEGER, BIGINT, REAL, DOUBLE PRECI-
SION, USER-DEFINED TYPE LOCATOR, or REF.

) TYPE indicates ROW and, where N is the value of the DEGREE field in the corresgonding
item descriptor area in the implementation parameter descriptor, there are €xactly N immediately
subordinate descriptor areas of IDA, and those item descriptor areas'are valid.

i)  TYPE indicates ARRAY, ARRAY LOCATOR, MULTISET, orrMULTISET LOCAJOR,
there is exactly 1 (one) immediately subordinate descriptor aréa'ef DA, and that item descriptor
area is valid.

i)  TYPE indicates an implementation-defined data type:

14) Tablg 6, “Fields in SQL/CLI row and parameter descriptor areas”, specifies the codes associated with user-
definpd types in SQL/CLI.

Table 6 — Fields in SQL/CLI row and parameter descriptor areas

Field Data Type

ALLO[ _TYPE SMALLINT

ARRA)Y_SIZE INTEGER
ARRA)Y_STATUS_POINTER host variable address of INTEGER
COUNT SMALLINT
DYNAMIC_FUNCTION CHARACTER VARYING(L)
DYNAMIC_FUNCTION_CODE INTEGER

KEY_TYPE SMALLINT
ROWS_PROCESSED POINTER host variable address of INTEGER
TOP_LEVEL_COUNT SMALLINT
Implementation-defined header field Implementation-defined data type
CARDINALITY INTEGER
CHARACTER_SET_CATALOG CHARACTER VARYING(L)!
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Field

Data Type

CHAR

ACTER_SET_NAME

CHARACTER VARYING(L)

CHAR

ACTER_SET_SCHEMA

CHARACTER VARYING(L)

COLLATION_CATALOG

CHARACTER VARYING(L)

COLL

ATION_NAME

CHARACTER VARYING(L)

COLL

ATION_SCHEMA

CHARACTER VARYING(L)

CURR

EFNT_TRANSFORM_GROUP

CHARACTER VARYING(LL)!

DATA|[POINTER host variable address
DATETIME_INTERVAL_CODE SMALLINT
DATETIME_INTERVAL_PRECISION SMALLINT

DEGREE INTEGER
INDICATOR_POINTER hosteariable address of INTEGER
KEY_MEMBER SMALLINT

LENG|TH INTEGER

LEVEL INTEGER

NAME CHARACTER VARYING(L)"
NULLABLE SMALLINT

OCTEJ_LENGTH INTEGER

OCTET _LENGTH_POINTER host variable address of INTEGER
PARAMETER_MODE SMALLINT
PARAMETER_ORDINAL_POSITION SMALLEINT

PARAMETER_SPECIFIC_CATALOG

CHARACTER VARYING(L)

PARAMETER_SPECIFIC_NAME

CHARACTER VARYING(L)

PARAMETER_SPECIFIC_SCHEMA

CHARACTER VARYING(L)"

PRECI

SION

SMALLINT
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Field

Data Type

RETURNED_CARDINALITY_POINTER

host variable address of INTEGER

SCALE

SMALLINT

SCOPE_CATALOG

CHARACTER VARYING(L)'

SCOPE_NAME CHARACTER VARYING(L)"
SCOPE_SCHEMA CHARACTER VARYING(L)'
SPECIFIC_TYPE_CATALOG CHARACTER VARYING(L)T
SPECIFIC_TYPE_NAME CHARACTER VARYING(L)
SPECIFIC_TYPE_SCHEMA CHARACTER VARYING(L)T
TYPE SMALLINT

UNNAMED SMALLINT
USER|DEFINED_TYPE_CATALOG CHARACTER VARYI NG(L)T
USER|DEFINED_TYPE_CODE SMALLINT
USER|DEFINED_TYPE_NAME CHARACTER VARYI NG(L)T
USER|DEFINED_TYPE_SCHEMA CHARACTER VARYING(L)'
Implementation-defined item field Implementation-defined data type
T Wher L is an implementation-defined integer not less than 128, and L1 is the implementation-defined maximum lepgth for
the <gerferal value specification> CURRENT_TRANSFORM_GROUP_FOR_TYPE.

Generd

| Rutles

1) Tabl

7»“Codes used for implementation data types in SQL/CI 1", specifies the codes associatedl with the

SQL data types used in implementation descriptor areas.

[is]Table 7 — Codes used for implementation data types in SQL/CLI

Data Type Code
ARRAY 50
BIGINT 25
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Data Type Code
BINARY 60
BINARY LARGE OBJECT 30
BINARY VARYING 61
BOQLtEAN 16
CHARACTER 1 (one)
CHARACTER LARGE OBJECT 40
CHARACTER VARYING 12
DATEE, TIME, TIME WITH TIME ZONE, TIMES- 9
TAMP, or TIMESTAMP WITH TIME ZONE

DEQFLOAT 26
DEQIMAL 3
DOUBLE PRECISION 8
FLOAT 6
INTEGER 4
INTERVAL 10
MULTISET 55
NUMERIC 2
REAL 7
REF 20
ROW 19
SMALUINT 3)
USER-DEFINED TYPE 17
Implementation-defined data type < 0 (zero)

2) Table 8, “Codes used for application data types in SQL/CLI”, specifies the codes associated with the SQL
data types used in application descriptor areas.
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[oo] Table 8 — Codes used for application data types in SQL/CLI

Data Type Code
Implementation-defined data type <0 (zero)
ARRAY LOCATOR 51
BIGINT 25
BINARY 60
BINARY LARGE OBJECT 30
BINARY LARGE OBJECT LOCATOR 31
BINARY VARYING 61
CHARACTER 1 (one)
CHARACTER LARGE OBJECT 40
CHARACTER LARGE OBJECT LOCATOR 41
DEQFLOAT 26
DEQIMAL 3
DOUBLE PRECISION 8
FLOAT 6
INTEGER 4
MULTISET LOCATOR 56
NUMERIC 2
REAL 7
REH 20
SMALLINT 5
USER-DEFINED TYPE LOCATOR 18

3) Table 9, “Codes associated with datetime data types in SQL/CLI”, specifies the codes associated with the
datetime data types allowed in SQL/CLI.
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o] Table 9 — Codes associated with datetime data types in SQL/CLI

Datetime Data Type Code
DATE 1 (one)
TIME 2
TIMF WITH TIME ZONE 4
TIMFSTAMP 3
TIMiESTAMP WITH TIME ZONE 5

4) Tablg 10, “Codes associated with <interval qualifier> in SQL/CLI”, specifiesthe codes associated with
<intefval qualifier>s for interval data types in SQL/CLI.

[cs]Table 10 — Codes associated with <interval‘qualifier> in SQL/CLI

Intefval qualifier Cade
DAY, 3
DAY TO HOUR 8
DAY TO MINUTE 9
DAY TO SECOND 10
HOUR 4
HOUR TO MINUTE 11
HOUR TO SECOND 12
MII\1UTE 5
MII\‘UTE TOSECOND 13
MOINTH 2
SECOND 6
YEAR 1 (one)
YEAR TO MONTH 7

5) Table 11, “Codes associated with <parameter mode> in SQL/CLI”, specifies the codes associated with the

SQL parameter modes.
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Table 11 — Codes associated with <parameter mode> in SQL/CLI

Parameter mode Code
PARAM MODE IN 1 (one)
PARAM MODE INOUT 2
PARIAM MODE OUT 4

Table 12 — Codes associated with user-defined types in SQL/CLI

User-defined Type Code
DISTINCT 1 (one)
STRUCTURED 2
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5.19 Other tables associated with CLI

This Subclause is modified by Subclause 19.4, “Other tables associated with CLI", in |SO/IEC 9075-9.

The tables contained in this Subclause are used to specify the codes used by the various CLI routines.

Table 13 — Codes used for SQL/CLI diagnostic fields

Field Code Type
CATALOG_NAME 18 Status
CLAS$ ORIGIN 8 Status
COLU’\/I N_NAME 21 Status
COLU‘\/I N_NUMBER -1247 Status
CONDITION_IDENTIFIER 25 Status
CONDITION_NUMBER 14 Status
CONNECTION_NAME 10 Status
CONSJTRAINT_CATALOG 15 Status
CONS[TRAINT_NAME 17 Status
CONSJTRAINT_SCHEMA 16 Status
CURSPDR_NAME 22 Status
DYNAMIC_FUNCTION 7 Header
DYNAMIC_FUNCTION-CODE 12 Header
MESSAGE_LENGTH 23 Status
MESSAGE_OCTET_LENGTH 24 Status
MESSAGE._TEXT 6 Status
MORE 13 Header
NATIVE_CODE 5 Status
NUMBER 2 Header
PARAMETER_MODE 37 Status
PARAMETER_NAME 26 Status
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status field

Field Code Type
PARAMETER_ORDINAL_POSITION | 38 Status
RETURNCODE 1 (one) Header
ROUTINE_CATALOG 27 Status
ROUTHNENAME 29 Status
ROUTINE_SCHEMA 28 Status
ROW _[COUNT 3 Header
ROW_NUMBER -1248 Status
SCHEMA_NAME 19 Status
SERVER_NAME 11 Status
SPECIFIC_NAME 30 Status
SQLSTATE 4 Status
SUBCLASS_ORIGIN 9 Status
TABLE_NAME 20 Status
TRANFACTION_ACTIVE 36 Header
TRAN|5ACTIONS_COMMITTED 34 Header
TRANISACTIONS_ROLLED_BACK 35 Header
TRIGGER_CATALOG 31 Status
TRIGGER_NAME 33 Status
TRIGGER_SCHEMA 32 Status
Implementation-defined diagnostics | < g (zero)! Header
header{field

Implementation-defined diagnostics | < g (zero)! Status

! Except for values in this table that are less than 0 (zero).
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Table 14 — Codes used for SQL/CLI handle types

Handle type Code
CONNECTION HANDLE 2
DESCRIPTOR HANDLE 4
ENVIRONMENT HANDLE 1 (one)
STATHMENT HANDLE 3

Implementation-defined handle type

<1 (one) or > 100

Table 15 — Codes used for transaction termination

type

Termipation type Code
COMMIT 0 (zero)
ROLLBACK 1 (one)
SAVEROINT NAME ROLLBACK 2
SAVEROINT NAME RELEASE 4
COMMIT AND CHAIN 6
ROLLBACK AND CHAIN 7
Implementation-defined termination <0 (zero)

Table 16 — Codes used for environment attributes

Attriblte Code May be set
NULL|TERMINATION 10001 Yes
Implementation-defined environment | = 0 (zero), Implementation-defined
attribute except values

given above
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Table 17 — Codes used for connection attributes

Attribute Code May be set
POPULATE IPD 10001 No
SAVEPOINT NAME 10027 Yes
Implerlventation-defined connection 2 0 (zero), Implementation-defined
attribute except values

given above

Table 18 — Codes used for statement attributes

Attriblte Code May be set
APD HANDLE 10011 Yes
ARD HANDLE 10010 Yes
IPD HANDLE 10013 No
IRD HANDLE 10012 No
CURRENT OF POSITION 10027 Yes
CURSPDR HOLDABLE -3 Yes
CURSDR SCROLLABLE -1 Yes
CURSDR SENSITIVITY -2 Yes
METADATA ID 10014 Yes
NEST DESCRIPTOR 10029 Yes
Implementation-defined statement 2 0 (zero), Implementation-defined
attribute except values

given above

Table 19 — Codes used for FreeStmt options

Option Code
CLOSE CURSOR 0 (zero)
FREE HANDLE 1 (one)
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Option Code
UNBIND COLUMNS 2
UNBIND PARAMETERS 3
REALLOCATE 4
o] Table 20 — Data types of attributes
Attriblte Data type Values
NULL|TERMINATION INTEGER 0 (False) 1 (True)
POPULATE IPD INTEGER 0 (False) 1 (True)
APD HANDLE INTEGER Handle value
ARD HANDLE INTEGER Handle value
IPD HANDLE INTEGER Handlevalue
IRD HANDLE INTEGER Handle value
CURRENT OF POSITION INTEGER Ihteger value denoting the current row in the|rowset
CURSPR HOLDABLE INTEGER 0 (NONHOLDABLE) 1 (HOLDABLE)
CURSDR SCROLLABLE INTEGER 0 (NONSCROLLABLE) 1 (SCROLLABLE
CURSODR SENSITIVITY INFEGER 0 (ASENSITIVE) 1 (INSENSITIVE) 2 (SENSI-
TIVE)
METADATA ID INTEGER 0 (FALSE) 1 (TRUE)
NEST DESCRIPTOR INTEGER 0 (FALSE) 1 (TRUE)
SAVEROINT NAME CHARACTER Not specified
Table 21 — Codes used for SQL/CL I descriptor fields

Field Code SQL Item Descriptor Name Type

ALLOC_TYPE 1099 (Not applicable) Header
ARRAY_SIZE 20 (Not applicable) Header
ARRAY_STATUS POINTER 21 (Not applicable) Header
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Field Code SQL Item Descriptor Name Type
CARDINALITY 1040 CARDINALITY Item
CHARACTER_SET_CATALOG 1018 CHARACTER_SET_CATALOG Item
CHARACTER_SET_NAME 1020 CHARACTER_SET_NAME Item
CHARBCTERSETSCHEMA 1019 CHARACTER SET SCHEMA ftem
COLLATION_CATALOG 1015 COLLATION_CATALOG Item
COLLATION_NAME 1017 COLLATION_NAME Itg¢m
COLLATION_SCHEMA 1016 COLLATION_SCHEMA Item
COUNT 1001 COUNT Header
CURRENT_TRANSFORM_GROUP | 1039 (Not applicable) Item
DATA|[POINTER 1010 DATA Itg¢m
DATETIME_INTERVAL_CODE 1007 DATEHMME_INTERVAL_CODE Item
DATETIME_INTERVAL_PRECI- 26 DATETIME_INTERVAL_PRECISION | Itém
SION

DEGREE 1041 DEGREE Item
DYNAMIC_FUNCTION 1031 DYNAMIC_FUNCTION Header
DYNAMIC_FUNCTION_CODE 1032 DYNAMIC_FUNCTION_CODE Hpader
INDICATOR_POINTER 1009 INDICATOR Itgm
KEY_MEMBER 1030 KEY_MEMBER Item
KEY_TYPE 1029 KEY_TYPE Header
LENG|TH 1003 LENGTH Item
LEVEL 1042 LEVEL Itgm
NAME 1011 NAME Item
NULLABLE 1008 NULLABLE Item
OCTET_LENGTH 1013 OCTET_LENGTH Item
OCTET_LENGTH_POINTER 1004 Both OCTET_LENGTH (input) and Item

[I?LIIEt;I'URNED_OCTET_LENGTH (out-
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Field Code SQL Item Descriptor Name Type

PARAMETER_MODE 1021 PARAMETER_MODE Item

PARAMETER_ORDINAL_POSITION | 1022 PARAMETER_ORDINAL_POSITION | Item

PARAMETER_SPECIFIC_CATALOG | 1023 PARAMETER_SPECIFIC_CATALOG | Item

PARAMETER SPECIFIC NAME T 1025 [ PARAMETER SPECIFIC NAME ftpm
PARAMETER_SPECIFIC_SCHEMA | 1024 PARAMETER_SPECIFIC_SCHEMALY| Itém
PRECISION 1005 PRECISION Itg¢m
RETURNED_CARDINAL- 1043 RETURNED_CARDINALKRY Item
ITY_PPOINTER

ROW_PROCESSED_POINTER 34 (Not applicable) Header
SCALE 1006 SCALE Item
SCOPE_CATALOG 1033 SCOPE_CATALOG Item
SCOPE_NAME 1034 SCOPE_NAME Item
SCOPE_SCHEMA 1035 SCOPE_SCHEMA Itgm
SPECIFIC_TYPE_CATALOG 1036 (Not applicable) Item
SPECIFIC_TYPE_NAME 1038 (Not applicable) Item
SPECIFIC_TYPE_SCHEMA 1037 (Not applicable) Item
TOP_LIEVEL_COUNT 1044 TOP_LEVEL_COUNT Header
TYPE 1002 TYPE Item
UNNAMED 1012 UNNAMED Item
USER|DEFINED TYPE_CATALOG | 1026 USER_DEFINED_TYPE_CATALOG | Itém
USER|DEFINED_TYPE_NAME 1028 USER_DEFINED_TYPE_NAME Itgm

USER_DEFINED_TYPE_SCHEMA | 1027 USER_DEFINED_TYPE_SCHEMA Item

USER_DEFINED_TYPE_CODE 1045 USER_DEFINED_TYPE_CODE Item
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Field Code SQL Item Descriptor Name Type

Implementation-defined descriptor 0 (zero) | Implementation-defined descriptor Header
header field through | header field
999, or 2
1200,
exclud-
ing val-
ues
defined
in this
table

Implementation-defined descriptor item | O (zero) | Implementation-defined deseriptor item | ltgm
field through | field
999, or 2
1200,

exclud-
ing val-
ues

defined
in this
table

Table 22 — Ability to set'SQL/CLI descriptor fields

May be set
Field ARD IRD APD IPD
ALLO[C _TYPE No No No No'
ARRAY SIZE No No
ARRA)Y_STATUS .POINTER
CARDINALITY No No No
CHARACTER_SET_CATALOG No
CHARACTER_SET_NAME No
CHARACTER_SET_SCHEMA No
COLLATION_CATALOG No
COLLATION_NAME No
COLLATION_SCHEMA No
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May be set
Field ARD IRD APD IPD
COUNT No
CURRENT_TRANSFORM_GROUP No No No No
DATA [POINTER NO
DATETIME_INTERVAL_CODE No
DATETIME_INTERVAL_PRECISION No
DEGREE No No No
DYNAMIC_FUNCTION No No No No
DYNAMIC_FUNCTION_CODE No No No No
INDICATOR_POINTER No No
KEY_MEMBER No No No No
KEY_TYPE No No No No
LENG|TH No
LEVEL No
NAME No
NULLABLE No
OCTEJ_LENGTH No
OCTEJ_LENGTH_POINTER No No
PARAMETER_MODE No No No
PARAMETER_ORDINAL_POSITION No No No
PARAMEFER-SRECHHCCATALOG Ne Ne Ne
PARAMETER_SPECIFIC_NAME No No No
PARAMETER_SPECIFIC_SCHEMA No No No
PRECISION No
RETURNED_CARDINALITY_POINTER No No
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May be set
Field ARD IRD APD IPD
ROWS_PROCESSED_POINTER No No
SCALE No
SCOPE_CATALOG No
SCOPE_NAME No
SCOPE_SCHEMA No
SPECIFIC_TYPE_CATALOG No No No No
SPECIFIC_TYPE_NAME No No No No
SPECIFIC_TYPE_SCHEMA No No No No
TOP_UEVEL_COUNT No
TYPE No
UNNAMED No
USER| DEFINED_TYPE_CATALOG No
USER| DEFINED_TYPE_NAME No
USER[DEFINED_TYPE_SCHEMA No
USER| DEFINED_TYPE_CODE No No No No
Implementation-defined descriptor header field ID ID ID ID
Implementation-defined.descriptor item field ID ID ID ID
T Wherp “No” meansthat the descriptor field is not settable, “ID” means that it is implementation-defined whether or|not the
descriptgr field is'settable, and the absence of any notation means that the descriptor field is settable.

Tabte Z3—ADbility 1o retrieve SQL/CLI descriptor fiefds

May be retrieved

Field ARD IRD APD IPD
ALLOC_TYPE PS
ARRAY_SIZE No No
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May be retrieved
Field ARD IRD APD IPD
ARRAY_STATUS_POINTER
CARDINALITY No PS No
CHARBCTERSET CATALOG PS
CHARACTER_SET_NAME PS
CHARACTER_SET_SCHEMA PS
COLLATION_CATALOG PS
COLLATION_NAME PS
COLLATION_SCHEMA PS
COUNT PS
CURRENT_TRANSFORM_GROUP PS
DATA|POINTER No Not
DATETIME_INTERVAL_CODE PS
DATETIME_INTERVAL_PRECISION PS
DEGREE No PS No
DYNAMIC_FUNCTION No No
DYNAMIC_FUNCTION-EODE No No
INDICATOR_POINTER No No
KEY_MEMBER No PS No No
KEY_TYPE No PS No No
LENGTH PS
LEVEL PS
NAME PS
NULLABLE PS
OCTET_LENGTH PS
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May be retrieved
Field ARD IRD APD IPD
OCTET_LENGTH_POINTER No No
PARAMETER_MODE No PS No No
PARAMETER_ORDINAL_POSITION No PS No No
PARAMETER_SPECIFIC_CATALOG No PS No No
PARAMETER_SPECIFIC_NAME No PS No NO
PARAMETER_SPECIFIC_SCHEMA No PS No No
PRECISION PS
RETURNED_CARDINALITY_POINTER No No
ROWS PROCESSED_POINTER No No
SCALE PS
SCOPE_CATALOG PS
SCOPE_NAME PS
SCOPE_SCHEMA PS
SPECIFIC_TYPE_CATALOG PS
SPECIFIC_TYPE_NAME PS
SPECIFIC_TYPE_SCHEMA PS
TOP_LIEVEL_COUNT. PS
TYPE PS
UNNAMED PS
USER 1BERNED—TFYRE-CATALOG pS
USER_DEFINED_TYPE_NAME PS
USER_DEFINED_TYPE_SCHEMA PS
USER_DEFINED_TYPE_CODE PS
Implementation-defined descriptor header field ID ID ID ID
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May be retrieved

Field

ARD

IRD

APD IPD

Implementation-defined descriptor item field

ID

ID

ID ID

T Where “No” means that the descriptor field is not retrievable, PS means that the descriptor field is retrievable from the IRD
only when a prepared or executed statement is associated with the IRD, the absence of any notation means that the descrlptor

field is retrievabteand-4D*means-thatitfsimptementation=defined-whether-ormot-thedescriptor-fretd-isretrievabte:
Table 24 — SQL/CLI descriptor field default values

Default values

Field ARD IRD ARD IPD

ALLO[C _TYPE AUTO- AUTO- AUTO- AUTO}
MATIC or MATIC MATIC or MATIC
USER USER

ARRAY _SIZE 1 (one) 1 (one)

ARRAY_STATUS_POINTER Null Null Null Null

CARDINALITY

CHARACTER_SET_CATALOG

CHARACTER_SET_NAME

CHARACTER_SET_SCHEMA

COLLATION_CATALOG

COLLATION_NAME

COLLATION_SCHEMA

COUNT 0 (zero) 0 (zero)'

CURRENT_TRANSFORM_GROUP

DATA_POINTER Null Null

DATETIME_INTERVAL_CODE

DATETIME_INTERVAL_PRECI-

SION

DEGREE
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Default values

Field ARD IRD APD IPD

DYNAMIC_FUNCTION

DYNAMIC_FUNCTION_CODE

INDICATOR_POINTER Nott Nott

KEY_MEMBER

KEY_TYPE

LENG[TH

LEVEL 0 (zero) 0.(zero)

NAME

NULLABLE

OCTET_LENGTH

OCTE[_LENGTH_POINTER Null Null

PARAMETER_MODE

PARAMETER_ORDINAL_POSITION

PARAIMETER_SPECIFIC_CATALOG

PARAMETER_SPECIFIC_NAME

PARAMETER_SPECIFIC<SEHEMA

PRECISION

RETURNED_CARDINAL- Null Null
ITY_PPINTER

ROWY PROCESSED_POINTER Null Null

SCALE

SCOPE_CATALOG

SCOPE_NAME

SCOPE_SCHEMA

SPECIFIC_TYPE_CATALOG
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Default values

Field ARD IRD APD IPD

SPECIFIC_TYPE_NAME

SPECIFIC_TYPE_SCHEMA

TOP_UEVELCOUNT 0(zeTo) 0(zeTo)
TYPE DEFAULT DEFAULT
UNNAMED

USER|DEFINED_TYPE_CATALOG

USER|DEFINED_TYPE_NAME

USER|DEFINED_TYPE_SCHEMA

USER|DEFINED_TYPE_CODE

Implementation-defined descriptor ID 1D ID ID
headerf(field

Implementation-defined descriptor item | ID ID ID ID
field

T Wher “Null” means that the descriptor field's default'value is a null pointer, the absence of any notation means thaf the
descriptgr field's default value is initially undefineds~ID”” means that the descriptor field's default value is implementationdefined,
and any pther value specifies the descriptor field's.default value.

Table 25 — Codes used for fetch orientation

Fetch Prientation Code
NEXT 1 (one)
FIRST, 2
LAST 3
PRIOR 4
ABSOLUTE 5
RELATIVE 6
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Table 26 — Multi-row fetch status codes

Return code meaning

Return code

Row success 0 (zero)
Row success with 6
infornation
Row efror 5
No row 3
[cs]Table 27 — Miscellaneous codes used in CLI
Context Code | Indicates
Allocation type 1 (one) [ AUTOMATIC
Allocation type 2 USER
AttribJte value 0 FALSE, NONSCROLLABLE, ASENSITIVE, NO NULLS,
(zero) | NONHOLDABLE
Attribyte value 1 (one) | TRUE, SCROLLABLE, INSENSITIVE, NULLABLE, HJQLD-
ABLE
Attribyte value 2 SENSITIVE
Data type 0 ALL TYPES
(zero)
Data type =99 APD TYPE
Data type -99 ARD TYPE
Data type 99 DEFAULT
Deferrable ‘eonstraints 5 INITIALLY DEFERRED
Deferrable constraints 6 INITIALLY IMMEDIATE
Deferrable constraints 7 NOT DEFERRABLE
Input string length -3 NULL TERMINATED
Input or output data -1 SQL NULL DATA
Parameter length -2 DATA AT EXEC
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Context Code | Indicates
Referential Constraint 0 CASCADE
(zero)

Referential Constraint 1 (one) | RESTRICT

Referential Constraint 4 SET DEFAULT

Referential Constraint 2 SET NULL

Referential Constraint 3 NO ACTION
o] Table 28 — Codes used to identify SQL/CLI routines

Gener|c Name Code

Allocdonnect 1 (one)

AllocHnv 2

AllocHandle 1001

AllocStmt 3

BindCol 4

BindPgrameter 72

Cancel 5

CloseQursor 1003

ColAttribute 6

ColumpPrivileges 56

Columps 40

Conne¢t 7

CopyDesc 1004

DataSources 57

DescribeCol 8

Disconnect 9

EndTran 1005
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Generic Name Code
Error 10
ExecDirect 11
Execute 12
Fetch 13
FetchScroll 1021
ForeighKeys 60
FreeCqnnect 14
FreeErv 15
FreeHandle 1006
FreeStmt 16
GetConnectAttr 1007
GetCufsorName 17
GetData 43
GetDegcField 1008
GetDegcRec 1009
GetDiggField 1010
GetDiggRec 1041
GetEnyAttr 1012
GetFedturelnfo 1027
GetFunctions 44
GetInfe 45
GetLength 1022
GetParamData 1025
GetPosition 1023
GetSessionInfo 1028
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Generic Name Code
GetStmtAttr 1014
GetSubString 1024
GetTypelnfo 47
MoreRgsTlts 61
NextResult 73
NumRgsultCols 18
Parampata 48
Prepar¢ 19
PrimarlyKeys 65
PutData 49
RowCount 20
SetCornectAttr 1016
SetCursorName 21
SetDegcField 1017
SetDegcRec 1018
SetEnVAttr 1019
SetStnftAttr 1020
SpecialColumns 52
StartTrian 74
TablePrivileges 70

Tables

I mplementation-
defined CLI routine

< 0 (zero), or 400 through 1299, or = 2000
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[os]Table 29 — Codes and data types for implementation information

LENGTH

Information Type Code Data Type
CATALOG NAME 10003 CHARACTER(1)
COLLATING SEQUENCE 10004 CHARACTER(254)
CURSPR COMMIT BEHAVIOR 23 SMALLINT

DATA [SOURCE NAME 2 CHARACTER(128)
DBMY NAME 17 CHARACTER(254)
DBM3 VERSION 18 CHARACTER(254)
DEFAULT TRANSACTION ISOLA- | 26 INTEGER

TION

IDENTIFIER CASE 28 SMALLINT
MAXIMUM CATALOG NAME 34 SMALLINT
LENGJTH

MAXIMUM COLUMN NAME 30 SMALLINT
LENGJTH

MAXIMUM COLUMNS IN GROUP | 97 SMALLINT

BY

MAXIMUM COLUMNS IN ORDER:| 99 SMALLINT

BY

MAXIMUM COLUMNS IN'SELECT | 100 SMALLINT
MAXIMUM COLUIMNS IN TABLE | 101 SMALLINT
MAXIMUM CONCURRENT 1 (one) SMALLINT
ACTIVITIES

MAXIMUYM CURSOR NAME 31 SMALLINT
LENGTH

MAXIMUM DRIVER CONNEC- 0 (zero) SMALLINT
TIONS

MAXIMUM IDENTIFIER LENGTH | 10005 SMALLINT
MAXIMUM SCHEMA NAME 32 SMALLINT
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Information Type Code Data Type
MAXIMUM STATEMENT OCTETS | 20000 SMALLINT
MAXIMUM STATEMENT OCTETS | 20001 SMALLINT
DATA
MAXIMUM STATEMENT OCTETS | 20002 SMALLINT
SCHEMA
MAXIMUM TABLE NAME LENGTH | 35 SMALLINT
MAXIMUM TABLES IN SELECT 106 SMALLINT
MAXIMUM USER NAME LENGTH | 107 SMALLINT
NULL|COLLATION 85 SMALLINT
ORDER BY COLUMNS IN SELECT | 90 CHARACTER(1)
SEARCH PATTERN ESCAPE 14 CHARACTER(1)
SERVER NAME 13 CHARACTER(128)
SPECIAL CHARACTERS 94 CHARACTER(254)
TRANlSACTION CAPABLE 46 SMALLINT
TRANISACTION ISOLATION 72 INTEGER
OPTION
Implementation-defined information Implementa- | Implementation-defined data type
type tion-defined

code
SQL implementation information 21000 CHARACTER(L]') or INTEGER

through

24999
SQL sizing infarmation 25000 INTEGER

through

29999
Implementation-defined implementa- | 11000 CHARACTER(LY) or INTEGER
tion information through

14999
Implementation-defined sizing informa- | 15000 INTEGER
tion through

19999

L isthe implementation-defined maximum length of a variable-length character string.
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NOTE 18 — Additional implementation information items are defined in Subclause 6.49, “SQL_IMPLEMENTATION_INFO
base table”, in [ISO9075-11].

Additional sizing items are defined in Subclause 6.50, “SQL_SIZING base table”, in [ISO9075-11].

Table 30 — Codes and data types for session implementation information

Information Type Code Data Type <general value specification>
CURRENT USER a7 CHARACTER(L") USER and CURRENT_USER
CURRENT 20004 CHARACTER(LT) CURRENT_DEFAULT_TRANS-
DEFAULT TRANS- FORM_GROUP

FORM GROUP

CURRENT PATH 20005 CHARACTER(LT) CURRENT_PATH

CURRENTROLE | 20006 | cHARACTER(L!) | CURRENT.ROLE

SESSIPN USER 20007 | cHARACTER(LT) | SESSION_USER

SYSTEM USER 20008 | cHARACTER(LT) |<SYSTEM_USER

CURRENT CATA- | 20009 | cHARACTER(LT)Y" | CURRENT_CATALOG
LOG

CURRENTSCHEMA | 20010 | cHaRAGTER(LT) | CURRENT_SCHEMA

T Wherp L is the implementation-defined maximum length of the corresponding <general value specification>.

Table 31 — Values for- TRANSACTION ISOLATION OPTION with StartTran

Information Type Value
READ{UNCOMMITTED 1 (one)
READ|{COMMITTED 2
REPEATABLE READ 4
SERIALIZABLE 8

Table 32 — Values for TRANSACTION ACCESS MODE with StartTran

Information Type Value

READ ONLY 1 (one)
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Information Type Value

READ WRITE 2

Table 33 — Codes used for concise data types

Data Type Code
Implementation-defined data type <0 (zero)
CHARACTER 1 (one)
CHAR 1 (one)
NUMHERIC 2
DECIMAL 3

DEC 3
INTEGER 4

INT 4
SMALLINT 5
FLOAT 6
REAL 7
DOUBLE 8
DECFLOAT 26
BINARY 60
BINARY VARY ING 61
VARB|NARY- 61
CHARACTER VARYING 12
CHAR VARYING 12
VARCHAR 12
BOOLEAN 16
USER-DEFINED TYPE 17
ROW 19
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Data Type Code
REF 20
BIGINT 25
BINARY LARGE OBJECT 30
BLOB 30
CHARACTER LARGE OBJECT 40
CLOB 40
ARRAY 50
MULTISET 55
DATE 91
TIME 92
TIME$TAMP 93
TIME WITH TIME ZONE 94
TIMESTAMP WITH TIME ZONE 95
INTERVAL YEAR 101
INTERVAL MONTH 102
INTERVAL DAY 103
INTERVAL HOUR 104
INTERVAL MINUTE 105
INTERVAL SECOND 106
INTERVALY.EAR TO MONTH 107
INTERVAL-BAY-TFO-HOUR 108
INTERVAL DAY TO MINUTE 109
INTERVAL DAY TO SECOND 110
INTERVAL HOUR TO MINUTE 111
INTERVAL HOUR TO SECOND 112
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Data Type

Code

INTERVAL MINUTE TO SECOND

113

Table 34 — Codes used with concise datetime data types in SQL/CLI

Concise Data Type Code Data Type Code Datetime Interval Code
91 9 1 (one)

92 9 2

93 9 3

94 9 4

95 9 5

Table 35 — Codes used with concise intervaldata types in SQL/CLI

Concige Data Type Code Data Type Code Datetime Interval Code
101 10 1 (one)
102 10 2

103 10 3

104 10 4

105 10 )

106 10 6

107 10 7

108 10 8

109 10 9

110 10 10

111 10 11

112 10 12

113 10 13
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Table 36 — Concise codes used with datetime data types in SQL/CLI

Datetime Interval Code Concise Code
1 (one) 91
2 92
3 93
4 94
5 95
Table 37 — Concise codes used with interval data types-ity SQL/CLI
Datetifne Interval Code Code
1 (one 101
2 102
3 103
4 104
5 105
6 106
7 107
8 108
9 109
10 110
11 111
12 12
13 113

Table 38 — Special parameter values

Value Name Value | Data Type

ALL CATALOGS %' CHARACTER(1)
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Value Name Value | Data Type
ALL SCHEMAS %' CHARACTER(1)
ALL TYPES %' CHARACTER(1)

Table 39 — Column types and scopes used with SpecialColumns

Context Code | Indicates

Special Column Type 1 BEST ROWID
(one)

Scope pf Row Id 0 SCOPE CURRENT ROW
(zero)

Scope pf Row Id 1 SCOPE TRANSACTION
(one)

Scope pf Row Id 2 SCOPE SESSION

Pseudg Column Flag 0 PSEUDOUNKNOWN
(zero)

Pseudq Column Flag 1 NOT PSEUDO
(one)

Pseudd Column Flag 2 PSEUDO
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5.20 SQL/CLI data type correspondences

This Subclause is modified by Subclause 19.5, “SQL/CLI data type correspondences”, in | SO/IEC 9075-9.
This Subclause is modified by Subclause 19.1, ““SQL/CLI data type correspondences”, in 1SO/IEC 9075-14.

Function

Specify tfe SQL/CLT data type correspondences for SQL data types and host Tanguage types assocl
the requirpd parameter mechanisms, as shown in Table 3, “Supported calling conventions of SQLY/CL

by language”.

In the folllowing tables, let P be <precision>, She <scale>, L be <length>, T be <time fractional seco

hted with
| routines

hds preci-

sion>, angl Q be <interval qualifier>.
Tables
[oo]:a| Table 40 — SQL/CLI data type correspongences for Ada

SQL Data Type Ada Data Type
ARRAY None
ARRA)Y LOCATOR SQL_STANDARD.INT
BIGINIT SQL_STANDARD.BIGINT
BINARY (L) SQL_STANDARD.CHAR, with P'LENGTH of L
BINARY LARGE OBJECT (L) | SQL_STANDARD.CHAR, with P'LENGTH of L
BINARY LARGE OBJECT SQL_STANDARD.INT
LOCAJTOR
BINARY VARYING (k) SQL_STANDARD.CHAR, with P'LENGTH of L
BOOLEAN SQL_STANDARD.BOOLEAN
CHARACTER(L) SQL_STANDARD.CHAR, with P'LENGTH of L
CHARACTER LARGE OBJECT | SQL_STANDARD.CHAR, with P'LENGTH of L
(L)
CHARACTER LARGE OBJECT | SQL_STANDARD.INT
LOCATOR
CHARACTER VARYING (L) None
DATE None
DECFLOAT(P) None
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SQL Data Type Ada Data Type
DECIMAL(P,S) None
DOUBLE PRECISION SQL_STANDARD.DOUBLE_PRECISION
FLOAT(P) None
INTEGER SQE_STANDARDINT
INTERVAL(Q) None
MULTISET None
MULT|ISET LOCATOR SQL_STANDARD.INT
NUMEBRIC(P,9 None
REAL SQL_STANDARD.REAL
REF SQL_STANDARD.CHAR with P'LENGTH of L
ROW None
SMALLINT SQL_STANDARD.SMALLINT
TIME(T) None
TIME$TAMP(T) None
USER{DEFINED TYPE None
USER{DEFINED TYPE LOCAs NSQL_STANDARD.INT
TOR
el Table 41 — SQL/CLI data type correspondences for C
SQL Data Type C Data Type
ARRAY None
ARRAY LOCATOR long
BIGINT long long
BINARY (L) char, with length L
BINARY LARGE OBJECT (L) | char, with length L
BINARY LARGE OBJECT long
LOCATOR
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SQL Data Type

C Data Type

BINARY VARYING (L)

char, with length L

BOOLEAN

short

CHARACTER (L)

char, with length (L+1)*k*

CHARACTER LARGE OBJECT
(L)

char, with length (L+1)*k*

CHARACTER LARGE OBJECT
LOCAJIOR

long

CHARACTER VARYING (L)

char, with length (L+1)*k*

DATE None
DECFLOAT(P) None
DECINIAL(P,S) None
DOUBLE PRECISION double
FLOAT(P) None
INTEGER long
INTERVAL(Q) None
MULTISET None
MULTISET LOCATOR long
NUMHRIC(P,S None
REAL float
REF char, with length L
ROW None
SMALLINT short
TIME(T) None
TIMESTAMP(T) None
USER-DEFINED TYPE None
USER-DEFINED TYPE LOCA- | long

TOR
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SQL Data Type C Data Type

Lkis the length in units of C char of the largest character in the character set associated with the SQL data type.

[s[uaj Table 42 — SQL/CLI data type correspondences for COBOL

SQL Data Type COBQI Data Type

ARRAY None

ARRAY LOCATOR PICTURE S9(PI) USAGE BINARY, where PI is implementation-
defined

BIGINT PICTURE S9(BPI) USAGE BINARY, whereBPI is implemerjtation-
defined

BINARY (L) alphanumeric, with length L

BINARY LARGE OBJECT (L) | alphanumeric, with length L

BINARY LARGE OBJECT PICTURE S9(PI) USAGE BINARY, where PI is implementation-
LOCATOR defined

BINARY VARYING (L) alphanumeric, with length L

BOOLEAN PICTURE X

CHARACTER (L) alphanumeric, with length L

CHARACTER LARGE OBJECT | alphanumeric, with length L
(L)

CHARACTER LARGE OBJECT | PICTURE S9(PI) USAGE BINARY, where PI is implementgtion-
LOCATTOR defined

CHARACTER VARYING (L) None

DATE None
DECFLOAT(P) None
DECIMAL(P,S None
DOUBLE PRECISION None
FLOAT(P) None
INTEGER PICTURE S9(PI) USAGE BINARY, where PI is implementation-
defined
INTERVAL(Q) None
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SQL Data Type COBOL Data Type

MULTISET None

MULTISET LOCATOR PICTURE S9(PI) USAGE BINARY, where PI is implementation-
defined

NUMERIC(P,S) USAGE DISPLAY SIGN LEADING SEPARATE, with PICTURE
as specified”

REAL None

REF alphanumeric, with length L

ROW None

SMALLINT PICTURE S9(SPI) USAGE BINARY;where SPI is implemertation-
defined

TIME(T) None

TIME$TAMP(T) None

USER{DEFINED TYPE None

USER{DEFINED TYPE LOCA- | PICTURE S9(RH USAGE BINARY, where PI is implementation-
TOR defined

L Case:
1) If $=P, then a PICTURE with an 'S' followed by a V' followed by P '9's.
2) If P> S>0 (zero), then a PICTUREwWith an 'S' followed by P-S'9's followed by a 'V' followed by S'9's.

3) If $=0 (zero), then a PICTURE with an 'S’ followed by P '9's optionally followed by a 'V'.

e[ifTable 43 — SQL/CLI data type correspondences for Fortran

SQL Data Type Fortran Data Type

ARRAY None

ARRAY LOCATOR INTEGER

BIGINT None

BINARY (L) CHARACTER, with length L

BINARY LARGE OBJECT (L) | CHARACTER, with length L

BINARY LARGE OBJECT INTEGER
LOCATOR
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SQL Data Type

Fortran Data Type

BINARY VARYING (L)

CHARACTER, with length L

BOOLEAN

LOGICAL

CHARACTER (L)

CHARACTER, with length L

CHARACTER LARGE OBIECT CHARACTER Withtengtirt
L)

CHARACTER LARGE OBJECT | INTEGER

LOCAJOR

CHARACTER VARYING (L) | None

DATE None

DECFLOAT(P) None

DECIMAL(P,S None

DOUBLE PRECISION

DOUBLE PRECISION

TOR

FLOAT(P) None
INTEGER INTEGER
INTERVAL(Q) None
MULTISET Nohe
MULTISET LOCATOR INTEGER
NUMEBRIC(P,9 None
REAL REAL
REF CHARACTER, with length L
ROW None
SMALEHNF Nene
TIME(T) None
TIMESTAMP(T) None
USER-DEFINED TYPE None
USER-DEFINED TYPE LOCA- | INTEGER
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[o]u| Table 44 — SQL/CLI data type correspondences for M

SQL Data Type M Data Type
ARRAY None
ARRAY LOCATOR character
BIGINT None
BINARY (L) character
BINARY LARGE OBJECT (L) | character
BINARY LARGE OBJECT character
LOCAJTOR

BINARY VARYING (L) character
BOOLEAN None
CHARACTER (L) None
CHARACTER LARGE OBJECT | character
L)

CHARACTER LARGE OBJECT | character
LOCAJTOR

CHARACTER VARYING (L) character with maximum length L
DATE None
DECFLOAT(P) None
DECIMAL(P,S character
DOUBLE PRECISION None
FLOAT(P) None
INTEGER character
INTERVAL(Q) None
MULTISET None
MULTISET LOCATOR character
NUMERIC(P,S character
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TOR

SQL Data Type M Data Type
REAL character
REF character
ROW None
SMALEINT None
TIME(T) None
TIME$TAMP(T) None
USER{DEFINED TYPE None
USER{DEFINED TYPE LOCA- | character

[oo[a] Table 45 — SQL/CLI data type correspondences for Pascal

SQL Data Type

Pascal Data Type

ARRAY None

ARRA)Y LOCATOR INTEGER

BIGINT None

BINARY (L) PACKED ARRAY[1..L] OF CHAR

BINARY LARGE OBJECT (L),
L > 1 (pne)

PACKED ARRAY([1..L] OF CHAR

BINARY LARGE OBJECT
LOCAJTOR

INTEGER

BINARY VARYING (L)

PACKED ARRAY([1..L] OF CHAR

BOOLEAN

BOOLEAN

CHARACTER (1)

CHAR

CHARACTER (L), L > 1 (one)

PACKED ARRAY([1..L] OF CHAR

CHARACTER LARGE OBJECT
(L),L>1(one)

PACKED ARRAY[1..L] OF CHAR

CHARACTER LARGE OBJECT
LOCATOR

INTEGER
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SQL Data Type

Pascal Data Type

CHARACTER VARYING (L) None
DATE None
DECFLOAT(P) None
DECINAL(PS Nore
DOUBLE PRECISION None
FLOAT(P) None
INTEGER INTEGER
INTERVAL(Q) None
MULT|ISET None
MULTISET LOCATOR INTEGER
NUMEHRIC(P,S) None
REAL REAL

REF, > 1 (one)

PACKED ARRAY[1..L] OF CHAR

TOR

ROW None
SMAL[LINT None
TIME(T) None
TIMESTAMP(T) None
USER{DEFINED TYPE None
USER{DEFINEDIYPE LOCA- | INTEGER

»lw/Table 46 — SQLJCLT data type correspondences for PL/T

SQL Data Type

PL/I Data Type

ARRAY

None

ARRAY LOCATOR

FIXED BINARY (PI), where PI is implementation-defined

BIGINT

FIXED BINARY (BPI), where BPI is implementation-defined
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SQL Data Type

PL/I Data Type

BINARY (L)

CHARACTER(L)

BINARY LARGE OBJECT (L)

CHARACTER(L) VARYING

BINARY LARGE OBJECT

FIXED BINARY(PI), where Pl is implementation-defined

LOCATOR

BINARY VARYING (L) CHARACTER(L) VARYING
BOOLEAN

CHARACTER (L) CHARACTER(L)
CHARACTER LARGE OBJECT | CHARACTER(L) VARYING
L)

CHARACTER LARGE OBJECT | FIXED BINARY (PI), where PI_isimplementation-defined
LOCAJTOR

CHARACTER VARYING (L) CHARACTER(L) VARYANG
DATE

DECFLOAT(P)

DECIMAL(P,S) FIXED DEGIMAL(P,9

DOUBLE PRECISION

FLOAT(P) FLOAT BINARY (P)

INTEGER FIXED BINARY (PI), where PI is implementation-defined
INTERVAL(Q)

MULTISET

MULT]

ISET LOEATOR

FIXED BINARY(PI), where Pl is implementation-defined

NUME

RIC(P,9

REAL

REF

CHARACTER VARYING (L)

ROW

SMAL

LINT

FIXED BINARY (SPI1), where SPI is implementation-defined

TIME(T)
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SQL Data Type PL/I Data Type

TIMESTAMP(T) None

USER-DEFINED TYPE LOCA- | None

TOR

USER-DEFINED TYPE FIXED BINARY (PI), where PI is implementation-defined
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6 SQL/CLI routines

This Clause is modified by Clause 20, “SQL/CLI routines”, in I SO/IEC 9075-9.

Subclausd 5. T, "<CLTToutine>", defines a generic CLT routine. 1his subclause describes the indiviqual CLI
routines ip alphabetical order.

For convenience, the variable <CLI name prefix> is omitted and the <CLI generic name> is-used fof the
descriptigns. For presentation purposes (and purely arbitrarily), the routines are presented.as functigns rather
than as prpcedures.

6.1 AllocConnect

Function

Allocate gn SQL-connection and assign a handle to it.
Definition

AllocConnect (
EnvijronmentHandle IN INTEGER,
ConnectionHandle ouT INTEGER )
RETURNS SMALLINT

Generdl Rules

1) Let BH be the value of EnvironmentHandle.

2) AllogHandle is implicitly invoked with HandleType indicating CONNECTION HANDLE, with EH as
the value of InputHandle and with ConnectionHandle as OutputHandle.
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6.2 AllocEnv

Function

Allocate an SQL-environment and assign a handle to it.

Definitian

AllocEnV (
EnvijronmentHandle ouT INTEGER )
RETURNS SMALLINT

Generadl Rules

1) AllogHandle is implicitly invoked with HandleType indicating ENVIRONMENT HANDLE, w(th zero as

the vglue of InputHandle, and with EnvironmentHandle as OutputHandle.
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6.3 AllocHandle

Function

Allocate a resource and assign a handle to it.

Definitian
AllocHandle (
HandleType IN SMALLINT,
InputHandle IN INTEGER,
OutputHandle ouT INTEGER )
RETURNS SMALLINT
Generdl Rules
1) Let HT be the value of HandleType and let IH be the value of InputHandle.
2) If HTis not one of the code values in Table 14, “Codes used for SQL/CLI handle types”, then anjexception
condftion is raised: CLI-specific condition — invalid handle,
3) Case
a) If HT indicates ENVIRONMENT HANDLE;'then:

that

1)

2)

3)

0] Case:

If the maximum number of SQL-énvironments that can be allocated at one time has|already
been reached, then an exception‘eondition is raised: CLI-specific condition — limit gn number
of handles exceeded. A skeleton SQL-environment is allocated and is assigned a unique value

is returned in OutputHandle.

If the memory requirements to manage an SQL-environment cannot be satisfied, then
OutputHandle is set to zero and an exception condition is raised: CLI-specific condition
— meémory allocation error.

NOTE 19 — No diagnostic information is generated in this case as there is no valid environment handle
that can be used in order to obtain diagnostic information.

If the resources to manage an SQL-environment cannot be allocated for implenentation-
defined reasons, then an implementation-defined exception condition is raised. A skeleton
SQL -environment is allocated and is assigned a unigue value that is returned inl Qut-

putHandle.
Otherwise, the resources to manage an SQL-environment are allocated and are referred to

as an allocated SQL-environment. The allocated SQL-environment is assigned a unique
value that is returned in OutputHandle.

b) If HT indicates CONNECTION HANDLE, then:

i) If IH does not identify an allocated SQL-environment or if it identifies an allocated skeleton

SQL-environment, then OutputHandle is set to zero and an exception condition is raised: CLI-
specific condition — invalid handle.
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Let E be the allocated SQL-environment identified by IH.
The diagnostics area associated with E is emptied.

If the maximum number of SQL-connections that can be allocated at one time has already been
reached, then OutputHandle is set to zero and an exception condition is raised: CLI-specific
condition — limit on number of handles exceeded.

Case:

¢) If HT indicates STATEMENT HANDLE, then:

i)

1) If the memory requirements to manage an SQL-connection cannot be satisfied, then Out-
putHandle is set to zero and an exception condition is raised: CLI-specific-condjtion —
memory allocation error.

2) If the resources to manage an SQL-connection cannot be allocated<dgr implemgntation-
defined reasons, then OutputHandle is set to zero and an implementation-defined pxception
condition is raised.

3) Otherwise, the resources to manage an SQL-connection.aré-allocated and are rgferred to
as an allocated SQL-connection. The allocated SQL-¢onnection is associated wjith E and
is assigned a unique value that is returned in OutputHandle.

If IH does not identify an allocated SQL-connéetion, then OutputHandle is set to zefo and an
exception condition is raised: CLI-specific eondition — invalid handle.

Let C be the allocated SQL-connection. identified by IH.
The diagnostics area associated with-C is emptied.

If there is no established SQL-eBnnection associated with C, then OutputHandle is get to zero
and an exception condition js raised: connection exception — connection does not exjst. Other-
wise, let EC be the established SQL-connection associated with C.

If the maximum number of SQL-statements that can be allocated at one time has alrpady been
reached, then OutputHandle is set to zero and an exception condition is raised: CLI-specific
condition — limit on number of handles exceeded.

If EC is not the current SQL-connection, then the General Rules of Subclause 5.3, “fimplicit
set connection”, are applied with EC as dormant SQL-connection.

If the memory requirements to manage an SQL-statement cannot be satisfied, then OutputHandle
is-set to zero and an exception condition is raised: CLI-specific condition — memory allocation
error.

Viii)

ITThe Tesources to manage an SQL-statement cannot be altocated for implementation-defined
reasons, then OutputHandle is set to zero and an implementation-defined exception condition
is raised.

The resources to manage an SQL-statement are allocated and are referred to as an allocated
L -statement. The allocated SQL-statement is associated with C and is assigned a unique
value that is returned in OutputHandle.

The following CLI descriptor areas are automatically allocated and associated with the allocated
SQL-statement:
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An implementation parameter descriptor.
An implementation row descriptor.
An application parameter descriptor.

An application row descriptor.

locHandle

For each of these descriptor areas, the ALLOC_TYPE field is set to indicate AUTOMATIC.

For each of these descriptor areas, fields with non-blank entries in Table 24, *SQL/

LI

1)

2)

3)
4)
5)
6)
7)

descriptor field default values”, are set to the specified default values. All other field
CLI item descriptor areas are initially undefined.

i)  The statement attributes of the allocated SQL statement are set as follows:

The automatically allocated application parameter descriptor becomes the valug
APD HANDLE attribute for the allocated SQL-statement anddhie’automatically

5 in the

of the
allocated

application row descriptor becomes the value of the ARD HANDLE attribute for the

allocated SQL-statement.

The automatically allocated implementation parameter-descriptor becomes the

the IPD HANDLE attribute for the allocated SQL-statement and the automatically
implementation row descriptor becomes the valGe of the IRD HANDLE attribu
allocated SQL-statement.

The CURSOR SCROLLABLE attribute is set to NONSCROLLABLE.
The CURSOR SENSITIVITY attribute is set to ASENSITIVE.

The CURSOR HOLDABLE attribute is set to NONHOLDABLE.

The CURRENT OF POSITION attribute is set to 1 (one).

The NEST DESCRIPTOR attribute is set to FALSE.

i) The cursor name property associated with the allocated SQL-statement is set to a ur
implementation-depehdent name that has the prefix 'SQLCUR' or the prefix 'SQL_(

d) If HT indicates DESCRIPTOR HANDLE, then:

i If IH doeswnot identify an allocated SQL-connection then OutputHandle is set to zer
exceptien condition is raised: CLI-specific condition — invalid handle.

ili) Let € be the allocated SQL-connection identified by I1H.

iif)~,-The diagnostics area associated with C is emptied.

iV)___ITThere i5 no estabtished SQL-connection associated with C, then outputHandie 15 et to zero

and an exception condition is raised: connection exception — connection does not exist. Other-
wise, let EC be the established SQL-connection associated with C.

value of
allocated
te for the

ique
UR'.

0 and an

V) If the maximum number of CLI descriptor areas that can be allocated at one time has already
been reached, then OutputHandle is set to zero and an exception condition is raised: CLI-specific
condition — limit on number of handles exceeded.

vi) If EC is not the current SQL-connection, then the General Rules of Subclause 5.3, “Implicit
set connection”, are applied with EC as dormant SQL-connection.
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vii)  Case:

1) If the memory requirements to manage a CLI descriptor area cannot be satisfied, then
OutputHandle is set to zero and an exception condition is raised: CLI-specific condition
— memory allocation error.

2) If the resources to manage a CLI descriptor area cannot be allocated for implementation-
defined reasons, then OutputHandle is set to zero and an implementation-defined exception
condition is raised.

3) Otherwise, the resources to manage a CLI descriptor area are allocated and aréxeferred to
as an allocated CLI descriptor area. The allocated CLI descriptor area is-dassocigted with
C and is assigned a unique value that is returned in OutputHandle. The ALLOJ_TYPE
field of the allocated CLI descriptor area is set to indicate USER. Other fields of the allo-
cated CLI descriptor area are set to the default values for an ARD ‘specified in Table 24,
“SQL/CLI descriptor field default values”. Fields in the CLI item’descriptor ardas not set
to a default value are initially undefined.
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6.4 AllocStmt

Function

Allocate an SQL-statement and assign a handle to it.

Definitian

AllocStnt (
ConnectionHandle IN INTEGER,
StatementHandle ouT INTEGER )

RETURNS SMALLINT

Generadl Rules

1) Let ¢H be the value of ConnectionHandle.

2) AllogHandle is implicitly invoked with HandleType indicating STATEMENT HANDLE, with CH as the
valug of InputHandle, and with StatementHandle as Outputklandle.
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BindCol

Function

Describe a target specification or array of target specifications.

Definitian

BindCol |(
StatiementHandle IN INTEGER,
ColumnNumber IN SMALLINT,
TargetType IN SMALLINT,
TargetValue DEFOUT ANY,
BuffierLength IN INTEGER,
Strien_or_Ind DEFOUT INTEGER )

Generadl Rules

1)
2)
3)

4)
5)

6)

7)
8)

9)

RETURNS SMALLINT

Let §be the allocated SQL-statement identified by StatementHandle.
Let HV be the value of the handle of the current application row descriptor for S

Let ARD be the allocated CLI descriptor area identified by HV and let N be the value of the
TOP|LEVEL_COUNT field of ARD.

Let @GN be the value of ColumnNumber.

If CN is less than 1 (one), then an exception condition is raised: dynamic SQL error — invalid glescriptor
index.

If CN is greater than N, then
Case

a) If the memory requirements to manage the larger ARD cannot be satisfied, then an exception{condition
is raised: ClI=specific condition — memory allocation error.

b) Otherwise, the TOP_LEVEL_COUNT field of ARD is set to CN and the COUNT field of ARD is
incremented by 1 (one).

Let T ke the value of TargetType

Let HL be the programming language of the invoking host program. Let operative data type correspondence
table be the data type correspondence table for HL as specified in Subclause 5.20, “SQL/CLI data type
correspondences”. Refer to the two columns of the operative data type correspondences table as the SQL
data type column and the host data type column.

If either of the following is true, then an exception condition is raised: CLI-specific condition — invalid
data type in application descriptor.

a) TT does not indicate DEFAULT and is not one of the code values in Table 8, “Codes used for appli-
cation data types in SQL/CLI”.
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b) TT is one of the code values in Table 8, “Codes used for application data types in SQL/CL
row that contains the corresponding SQL data type in the SQL data type column of the ope
type correspondence table contains 'None' in the host data type column.

10) Let BL be the value of BufferLength.

I”, but the
rative data

11) If BL is not greater than zero, then an exception condition is raised: CLI-specific condition — invalid string

length or buffer length.

W al |
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13) If an gxception condition is raised in any of the following General Rules, then the TYPE, OCFET_LENGTH,
LEN{GTH, DATA_POINTER, INDICATOR_POINTER, and OCTET_LENGTH_POINTER figlds of

IDA gre set to implementation-dependent values and the value of COUNT for ARD, is tnchanggd.

14) The qata type of the <target specification> described by IDA is set to TT.
15) The length in octets of the <target specification> described by IDA is set to(BL..

16) The length in characters or positions of the <target specification> described by IDA is set to the
number of characters or positions that may be represented by the datatype TT.

17) The gddress of the host variable or array of host variables that is te-receive a value or values for t
speciffication> or <target specification>s described by IDA iséet to the address of TargetValue.
Valug is a null pointer, then the address is set to 0 (zero).

18) The gddress of the <indicator variable> or array of <indicator variable>s associated with the ho
or host variables addressed by the DATA_POINTERfield of IDA is set to the address of StrLen

19) The gddress of the host variable or array of host variables that is to receive the returned length (in

of the <target specification> or <target specification>s described by IDA is set to the address of
StrLgn_or_Ind.

20) Restrictions on the differences allowed-between ARD and IRD are implementation-defined, exq
specified in the General Rules of Sabclause 5.13, “Implicit FETCH USING clause”, and the Gen
of Sybclause 6.30, “GetData”.

maximum

he <target
f Target-

t variable
| or_Ind.

haracters)

ept as
bral Rules
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6.6 BindParameter

Function

Describe a dynamic parameter specification and its value.

Definitian

BindParameter (

StatiementHandle IN INTEGER,
ParameterNumber IN SMALLINT,
InputOutputMode IN SMALLINT,
ValueType IN SMALLINT,
ParameterType IN SMALLINT,
ColumnSize IN INTEGER,
DecimalDigits IN SMALLINT,
ParameterValue DEF ANY,
BuffierLength IN INTEGER,
Strien_or_Ind DEF INTEGER )

RETURNS SMALLINT

Generadl Rules

1) Let §be the allocated SQL-statement identified oy StatementHandle.
2) Let HV be the value of the handle of the current application parameter descriptor for S

3) Let APD be the allocated CLI descriptor, area identified by HV and let N2 be the value of the
TOP|LEVEL_COUNT field of APD.

4) Let BN be the value of ParameterNumber.

5) If PNis less than 1 (one), then an exception condition is raised: dynamic SQL error — invalid descriptor
index.

6) Let IPPM be the value of InputOutputMode.

7) IfIOM is not pne.of the code values in Table 11, “Codes associated with <parameter mode> in SQL/CLI”,
then fin exception condition is raised: CLI-specific condition — invalid parameter mode.

8) Let \{Thethe value of ValueType.

9) Let HL be the programming language of the invoking host program. Let operative data type correspondence
table be the data type correspondence table for HL as specified in Subclause 5.20, “SQL/CLI data type
correspondences”. Refer to the two columns of the operative data type correspondence table as the SQL
data type column and the host data type column.

10) If any of the following are true, then an exception condition is raised: CLI-specific condition — invalid
data type in application descriptor.

a) VT does not indicate DEFAULT and is not one of the code values in Table 8, “Codes used for appli-
cation data types in SQL/CLI”.
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b) VT is one of the code values in Table 8, “Codes used for application data types in SQL/CLI”, but the
row that contains the corresponding SQL data type in the SQL data type column of the operative data
type correspondence table contains 'None' in the host data type column.

11) Let PT be the value of ParameterType.

12) If PT is not one of the code values in Table 33, “Codes used for concise data types”, then an exception

cond
13) Letl

TOP|LEVEL_COUNT field of IPD.
14) If PN is greater than N1, then

Case

a)

b)

Case
a)
i
b)
i

16) Letl|

17) Let ¢Sbe the value of ColumnSize,(let DD be the value of DecimalDigits, and let BL be the va
BufferLength.

18) Case

a)

ifs raised: CLI-specific condition — memory allocation error.

Dtherwise, the TOP_LEVEL_COUNT field of IPD is set to PN and the COUNT field of APD is
incremented by 1 (one).

15) If PN is greater than N2, then

then:

ition is raised: CLI-specific condition — invalid data type.
DD kba th manlara fation noromaotor A “Hatok atadaanth O oAl 1ot NI o o o1 fth
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f the memory requirements to manage the larger IPD cannot be satisfied, thea an exception

f the memory requirements to manage the larger ARD cannot be satisfied, then an exception
s raised: CLI-specific condition — memory allocation error.

Dtherwise, the TOP_LEVEL_COUNT field'of APD is set to PN and the COUNT field of 4
jncremented by 1 (one).

DAL be the item descriptor area of 1PD specified by PN.

f PT is one of the values listed in Table 34, “Codes used with concise datetime data types in S

Thedata type of the <dynamic parameter specification> described by IDAL is set to
shown in the Data Type Code column of Table 34, “Codes used with concise datetin
types in SQL/CLI”, indicating the concise data type code.

condition

condition

APD is

ue of

QL/CLI”,

a code
ne data

i) The datetime interval code of the <dynamic parameter specification> described by |

DAL is set

to a code shown in the Datetime Interval Code column in Table 34, “Codes used with concise

datetime data types in SQL/CLI”, indicating the concise data type code.

i) The length (in positions) of the <dynamic parameter specification> described by IDA1 is set

to CS

v)  Case:

1) If the datetime interval code of the <dynamic parameter specification> indicates DATE,
then the time fractional seconds precision of the <dynamic parameter specification>

described by IDAL is set to zero.
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2) Otherwise, the time fractional seconds precision of the <dynamic parameter specification>
described by IDA1 is set to DD.

b) If PTisone of the values listed in Table 35, “Codes used with concise interval data types in SQL/CLI”,
then:

i) The data type of the <dynamic parameter specification> described by IDAL is set to a code
shown in the Data Type Code column of Table 35, “Codes used with concise interval data types
in SQL/CLI”, indicating the concise data type code.

ili) The datetime interval code of the <dynamic parameter specification> described by )PAL is set
to a code shown in the Datetime Interval Code column in Table 35, “Codes used wilh concise
interval data types in SQL/CLI”, indicating the concise data type code. Let DIC be that code.

i)  The length (in positions) of the <dynamic parameter specification> described by IDA1 is set
to CS

iv)  LetLSbe 0 (zero).

) If IOM is PARAM MODE IN or PARAM MODE INOUT, ParameterValue is not a nyll pointer,
and BL is greater than zero, then:

1) Let PV be the value of ParameterValue.
2) Let FC be the value of

SUBSTR ( PV FROM 1 FOR 1 )

3) If FCis <plus sign> or <minus,sign>, then let LSbe 1 (one).
i) Case:

1) If DIC indicates SECOND, DAY TO SECOND, HOUR TO SECOND, or MINUTE TO
SECOND, then the interval fractional seconds precision of the <dynamic paramieter spec-
ification> described'by IDAL is set to DD. If DD is 0 (zero), then let DP be 0 (zero); oth-
erwise, let DP'be 1 (one).

2) Otherwise;.the interval fractional seconds precision of the <dynamic parameter |specifica-
tion> described by IDAL is set to zero.

ii) Case:

1)( I DICindicates YEAR TO MONTH, DAY TO HOUR, HOUR TO MINUTE or[MINUTE
TO SECOND, then let IL be 3.

2) If DIC indicates DAY TO MINUTE or HOUR TO SECOND, then let IL be 6.
3) If DIC indicates DAY TO SECOND, then let IL be 9.

4) Otherwise, let IL be zero.
viii) Case:

1) If DIC indicates SECOND, DAY TO SECOND, HOUR TO SECOND, or MINUTE TO
SECOND, then the interval leading field precision of the <dynamic parameter specification>
described by IDAL is set to CS-IL-DD-DP-LS
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2) Otherwise, the interval leading field precision of the <dynamic parameter specification>

described by IDA1 is set to CS-IL-LS

c) Otherwise:

i) The data type of the <dynamic parameter specification> described by IDA1 is set to

PT.

i) If PT indicates a character string type, then the length (in characters) of the <dynamic parameter

specification> described by IDAL is set to CS

19) Letl
20) Ifan

a)

b)

iv)  If PTindicates a numeric type, then the scale of the <dynamic parameter specification>

The TYPE, DATA_POINTER, INDICATOR_POINTER; and OCTET_LENGTH_POINT

ii) If PT indicates a numeric type, then the precision of the <dynamic parameter specif
described by IDAL is set to CS

by IDAL is set to DD.
DA2 be the item descriptor area of APD specified by PN.

exception condition is raised in any of the following General Rulesthen:

alues and the values of the TOP_LEVEL_COUNT and COUNT fields of IPD are unchan

21) The
22) The ¢

23) The
desch
addrg

24) Thed
field

25) The 4
catio

26) 1f 10

f IDA2 are set to implementation-dependent values andthe values of the TOP_LEVEL_C(
OUNT fields of APD are unchanged.

arameter mode of the <dynamic parameter spéecification> described by IDA2 is set to ION
ata type of the <dynamic parameter specification> described by IDA2 is set to VT.

ddress of the host variable that is to provide a value for the <dynamic parameter specificati

ss is set to 0 (zero).

ddress of the <indicator variable> associated with the host variable addressed by the DATA_§
Df IDAZ2 is set to the address of StrLen_or_Ind.

ddress of the host variable that is to define the length (in octets) of the <dynamic paramet
> value described by IDA2 is set to the address of StrLen_or_Ind.

M is PARAM:MODE OUT or PARAM MODE INOUT and BL is not greater than zero, th

exce

27) The length in octets of the <dynamic parameter specification> value described by IDA2 is set tq

28) If10

tion conehition is raised: CLI-specific condition — invalid string length or buffer length.

cation>

described

The TYPE, LENGTH, PRECISION, and SCALE fields of IDAL are set to implementation-glependent

ped.

FR fields
UNT and

pbn> value

ibed by IDAZ is set to the address of-ParameterValue. If ParameterValue is a null pointer, §hen the

POINTER

pr specifi-

en an

BL.

1ISPARAM MODE IN or PARAM MODE INOUT, ParameterValue is not a null pointer

. and BL

is greater than O (zero), then let PV be the value of the <dynamic parameter specification> value described
by IDA2.

29) Restrictions on the differences allowed between APD and IPD are implementation-defined, except as
specified in the General Rules of Subclause 5.10, “Implicit EXECUTE USING and OPEN USING clauses”,
Subclause 5.11, “Implicit CALL USING clause”, and the General Rules of Subclause 6.49, “ParamData”.
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6.7 Cancel

Function

Attempt to cancel execution of a CLI routine.

Definitian

Cancel (
StatementHandle IN INTEGER )
RETURNS SMALLINT

Generadl Rules

1) Let §be the allocated SQL-statement identified by StatementHandle.
2) Case
a) If there is a CLI routine concurrently operating on S then:

i Let RN be the routine name of the concurrent.CL1 routine.

iiN) Let C be the allocated SQL-connection with which Sis associated.

i)  Let EC be the established SQL-conngction associated with C and let SSbe the SQL}server
associated with EC.

iv)  SSis requested to cancel the execution of RN.

) If SSrejects the cancellation request, then an exception condition is raised: CLI-specifidcondition
— server declined the.cancellation request.

i)  If SSaccepts the cancellation request, then a completion condition is raised: successflil comple-

tion.
NOTE 20— Acceptance of the request does not guarantee that the execution of RN will be cancejled.

i)  If SSsucceeds in canceling the execution of RN, then an exception condition is raisgd for RN:

ClcI=specific condition — operation canceled.

NOTE 21 — Canceling the execution of RN does not destroy any diagnostic information already generated by
its execution.

NOTE-22—Themethod-of passingcontrotbetweerrconcurrentty operating programs 1s imptementatior=dependent.
b) If there is a deferred parameter number associated with S then:

i) The diagnostics area associated with Sis emptied.

i) The deferred parameter number is removed from association with S

iii)  Any statement source associated with Sis removed from association with S

¢) Otherwise:
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)] The diagnostics area associated with Sis emptied.

i) A completion condition is raised: successful completion.
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6.8 CloseCursor

Function

Close a cursor.

Definitian

CloseCurjsor (
StatementHandle IN INTEGER )
RETURNS SMALLINT

Generadl Rules

1) Let §be the allocated SQL-statement identified by StatementHandle.

2) If thgre is no executed statement associated with S then an exception’condition is raised: CLI-Soecific
cond(tion — function sequence error.

3) Case

a) If there is no open CLI cursor associated with § then an exception condition is raised: invdlid cursor
gtate.

b) Otherwise:

i Let CR be the CLI cursor associated with S The General Rules of Subclause 15.4, ‘|Effect of
closing a cursor”, in [ISO9075-2] are applied, with CRas CURSOR and DESTROY gs DISPO-
STION.

()] Any fetched row assoctated with Sis removed from association with S
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ColAttribute

Function

Get a column attribute.

Definitian

ColAttrifpute (

exception condition is raised: CLI-specific condition — invalid descriptor field identifier.

mentHandle IN INTEGER,
nNumber IN SMALLINT,
Identifier IN  SMALLINT,
cterAttribute OUT CHARACTER(L),
rLength IN  SMALLINT,
ngLength OUT SMALLINT,
ricAttribute OUT INTEGER )

RNS SMALLINT
string.

| Rules

be the allocated SQL-statement identified oy StatementHandle.

fic condition — function sequence error.

RD be the implementation row descriptor associated with Sand let N be the value of the
| LEVEL_COUNT field of }RD:

| be the value of Fieldldentifier.

is not one of the code-values in Table 21, “Codes used for SQL/CLI descriptor fields”, the

N be the value'of ColumnNumber.

[YPE bethe value of the Type column in the row of Table 21, “Codes used for SQL/CLI de
”, that)Contains FI.

3:2016(E)
|Attribute

as a maximum value equal to the implementation-defined piaximum length of a variable-length

re is no prepared or executed statement:associated with S then an exception condition is rajsed: CLI-

N an

scriptor
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Table 21, “Codes used for SQL/CLI descriptor fields”, that contains FI.

Sta
Col
Fiel
Cha
Buf
Stri
Num
RETU
where L H
character
Generd
1) LetS
2) |Ifthg
Speci
3) Letl
TOP,
4) LetH
5) IfFl
6) Letd
7) LetT
fields
8) Letk
9)
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If TYPE is 'ITEM', then:

parameter descriptor areas”, whose Field column contains the value of the Field column in the row of

a) If Nis zero, then an exception condition is raised: dynamic SQL error — prepared statement not a
cursor specification.

b) If CNis less than 1 (one), then an exception condition is raised: dynamic SQL error — invalid
descriptor index.
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c)
d)

e)

If CN is greater than N, then a completion condition is raised: no data.

Let IDA be the item descriptor area of IRD specified by the CN-th descriptor area in IRD fo
LEVEL is 0 (zero).

r which

Let DT and DIC be the values of the TYPE and DATETIME_INTERVAL_CODE fields, respectively,

for IDA.

10) If TYPE is 'HEADER, then:

a)

b)
c)

11) Let OH be the handle that identifies IRD.

12) Let Rl be the number of the descriptor record in IRD that is the CN-th deseriptor area for which
is O (gero).

Case

a)

b)

if CN is less than 1 (one), then an exception condition is raised: dynamic SQL error — invalid

escriptor index.
f CN is greater than N, then a completion condition is raised: no data.

[Let CN be 0 (zero).

f FDT indicates character string, then let the information.se retrieved from IRD by implicitly|
GetDescField as follows:

etDescField ( DH, R, FI,
CharacterAttribute, BufferLength, StringLength )

Dtherwise,

Case:

i If FI indicates TYPE, then
Case:

1) If DT indicates a <datetime type>, then NumericAttribute is set to the concise g
corresponding to the datetime interval code value DIC as defined in Table 36, *
codes-used with datetime data types in SQL/CLI™.

2) _4fDT indicates INTERVAL, then NumericAttribute is set to the concise code vg
sponding to the datetime interval code value DIC as defined in Table 37, “Cong
used with interval data types in SQL/CLI”.

LEVEL

executing

ode value
Concise

lue corre-
ise codes

3) Otherwise, NumericAttribute is set to DT.

i) Otherwise, let the information be retrieved from IRD by implicitly executing GetDescField as

follows:

GetDescField ( DH, R, FI,
NumericAttribute, BufferLength, StringlLength )
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Function

Return a result set that contains a list of the privileges held on the columns whose names adhere to the

requested

pattern or patterns within a single specified table stored in the Information Schema of the connected data source.

Definition

ColumnPrjivileges (
StatementHandle IN INTEGER,
CatdlogName IN CHARACTER(L1),
NameglLengthl IN SMALLINT,
SchemaName IN CHARACTER(L2),
NameLength2 IN SMALLINT,
TablleName IN CHARACTER(L3),
NameLength3 IN SMALLINT,
ColumnName IN CHARACTER(L4),
NameLength4 IN SMALLINT )

RETURNS SMALLINT

where eagh of L1, L2, L3, and L4 has a maximum value equalo the implementation-defined maxim
of a variable-length character string.

Generdl Rules

1) Let §be the allocated SQL-statement identified by StatementHandle.

2) Ifanjopen CLI cursor is associated.with S then an exception condition is raised: invalid cursor
3) Let
4) Let HCbe the established SQL.-connection associated with C and let SShe the SQL-server on that ¢

5) Let QOLUMN_PRIVILEGES QUERY be a table, with the definition:

be the allocated SQL-connection with which Sis associated.

CREATE TABLE .CORUMN_PRIVILEGES_QUERY (
ABLE_CAT CHARACTER VARYING(128),

Im length

State.

bnnection.

ABLE<SCHEM CHARACTER VARYING(128) NOT NULL,
ABLE_NAME CHARACTER VARYING(128) NOT NULL,
QLUMN_NAME CHARACTER VARYING(128) NOT NULL,
GRANTOR CHARACTER VARYING(X28);

GRANTEE CHARACTER VARYING(128) NOT NULL,
PRIVILEGE CHARACTER VARYING(128) NOT NULL,
1S_GRANTABLE CHARACTER VARYING(3) )

6) COLUMN_PRIVILEGES QUERY contains a row for each privilege in SSs Information Schema COL-

UMN_PRIVILEGES view where:

a) Let SUP be the value of Supported that is returned by the execution of GetFeaturelnfo with FeatureType
= 'FEATURE' and Featureld = 'C041' (corresponding to the feature “Information Schema metadata

constrained by privileges”).
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b)

7)

d)

e)

f)

9)

h)

8) Let

Length4, respectively.

9) Let QATVAL, SCHVAL, TBLVAL, and COLVAL be the values of CatalogName, SchemaName, T3
and ¢olumnName, respectively.

10) If thg METADATA ID attribute of Sis TRUE, then:

a)

b)

Case:

i) If the value of SUP is 1 (one), then COLUMN_PRIVILEGES QUERY contains a row for each

privilege in SSs Information Schema COLUMN_PRIVILEGES view.

i) Otherwise, COLUMN_PRIVILEGES QUERY contains a row for each privilege in SSs Infor-

mation Schema COLUMN_PRIVILEGES view that meets implementation-defined aut
criteria.

f the implementation does not support catalog names, then TABLE_CAT is the null value;
e value of TABLE_CAT in COLUMN_PRIVILEGES QUERY is the value of the TABLE_C
¢olumn in the COLUMN_PRIVILEGES view in the Information Schema.

The value of TABLE_SCHEM in COLUMN_PRIVILEGES QUERY is thecvalue of the
TABLE_SCHEMA column in the COLUMN_PRIVILEGES view.

The value of TABLE_NAME in COLUMN_PRIVILEGES QUERY jsithe value of the TABL
¢olumn in the COLUMN_PRIVILEGES view.

The value of COLUMN_NAME in COLUMN_PRIVILEGES ‘QUERY is the value of the d
UMN_NAME column in the COLUMN_PRIVILEGES view.

The value of GRANTOR in COLUMN_PRIVILEGES QUERY is the value of the GRANTQG
in the COLUMN_PRIVILEGES view.

The value of GRANTEE in COLUMN_PRIVILEGES QUERY is the value of the GRANTHE
in the COLUMN_PRIVILEGES view.

The value of PRIVILEGE in COLUMNAPRIVILEGES QUERY is the value of the PRIVILE(
¢olumn in the COLUMN_PRIVILEGES view.

The value of IS_ GRANTABLE, in"fCOLUMN_PRIVILEGES QUERY is the value of the
S_GRANTABLE column inthe COLUMN_PRIVILEGES view.

L1, NL2, NL3, and NL4 be“the values of NameLengthl, NameLength2, NameLength3, an

f CatalogName is a null pointer and the value of the CATALOG NAME information type

horization

ptherwise,
ATALOG

= NAME

OL-

R column

E column

5E_TYPE

d Name-

bleName,

from
condition

able’29, “Codes and data types for implementation information”, is "Y', then an exception

iSTaised: CLI-SpeciTic conartion — 1nvaltd use or null pornter.

If SchemaName is a null pointer or if ColumnName is a null pointer, then an exception condition is

raised: CLI-specific condition — invalid use of null pointer.

11) If TableName is a null pointer, then an exception condition is raised: CLI-specific condition — invalid use
of null pointer.

12) If CatalogName is a null pointer, then NL1 is set to zero. If SchemaName is a null pointer, then NL2 is set
to zero. If TableName is a null pointer, then NL3 is set to zero. If ColumnName is a null pointer, then NL4
is set to zero.
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13) Case:

a)
b)

c)

If NL1 is not negative, then let L be NL1.

If NL1 indicates NULL TERMINATED, then let L be the number of octets of CatalogName th
the implementation-defined null character that terminates a C character string.

Otherwise, an exception condition is raised: CLI-specific condition — invalid string length
length.

at precede

or buffer

Let CATVAL be the first L octets of CatalogName.

14) Case

a)
b)

c)

f NL2 is not negative, then let L be NL2.

f NL2 indicates NULL TERMINATED, then let L be the number of octets‘of SchemaNam
precede the implementation-defined null character that terminates a C gharacter string.

Dtherwise, an exception condition is raised: CLI-specific condition>=>invalid string length
llength.

Let SCHVAL be the first L octets of SchemaName.

15) Case
a) If NL3 is not negative, then let L be NL3.
b) If NL3indicates NULL TERMINATED, then let'l-"be the number of octets of TableName th
e implementation-defined null character that-terminates a C character string.
c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length

llength.

Let TIBLVAL be the first L octets of TableName.

16) Case

a)
b)

c)

f NL4 is not negative,ithen let L be NL4.

f NL4 indicates NULL TERMINATED, then let L be the number of octets of ColumnNan
precede the implementation-defined null character that terminates a C character string.

Dtherwise;an exception condition is raised: CLI-specific condition — invalid string length
llength.

Let GOLVAL be the first L octets of ColumnName.
17) Case:

a)

©ISO/IEC 2016 — All rights reserved

e that

or buffer

it precede

or buffer

e that

or buffer

If the METADATA ID attribute of Sis TRUE, then:

i) Case:
1) If the value of NL1 is zero, then let CATSTR be a zero-length string.
2) Otherwise,

Case:
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A) If SUBSTRING(TRIM("CATVAL") FROM 1 FOR 1) = "'~ and if SUB-
STRING(TRIM("CATVAL") FROM CHAR_LENGTH(TRIM("CATVAL")) FOR 1)
= """ then let TEMPSTR be the value obtained from evaluating:

SUBSTRING(TRIM("CATVAL") FROM 2
FOR CHAR_LENGTH(TRIM("CATVAL")) - 2)

and let CATSTR be the character string:

TABLE_CAT = "TEMPSTR" AND
B) Otherwise, let CATSTR be the character string:
UPPER(TABLE_CAT) = UPPER("CATVAL") AND
ili) Case:
1) If the value of NL2 is zero, then let SCHSTR be a zero-leagth’string.
2) Otherwise,

Case:

A) If SUBSTRING(TRIM("SCHVAL®) FROM 1 FOR 1) = """ and if SUB+
STRING(TRIM("SCHVAL") FROM(CHAR_LENGTH(TRIM("SCHVAL")) |[FOR 1)
= """ then let TEMPSTR be the:zalue obtained from evaluating:

SUBSTRING(TRIM( " SCHVAL ") CFROM 2
FOR CHAR_LENGTH(TRIM(CESCHVAL®)) - 2)

and let SCHSTR be the‘character string:
TABLE_SCHEM = *“FEMPSTR" AND

B) Otherwiserlet' SCHSTR be the character string:
UPPER(TABLE_SCHEM) = UPPER("SCHVAL") AND

iliiy Case:

1) [ithe value of NL3 is zero, then let TBLSTR be a zero-length string.

2).—Otherwise,

Case:

A) If SUBSTRING(TRIM("TBLVAL") FROM 1 FOR 1) = "'~ and if SUB-
STRING(TRIM(*TBLVAL®) FROM CHAR_LENGTH(TRIM(*TBLVAL")) FOR 1)
= """ then let TEMPSTR be the value obtained from evaluating:

SUBSTRING(TRIM("TBLVAL") FROM 2
FOR CHAR_LENGTH(TRIM("TBLVAL®)) - 2)

and let TBLSTR be the character string:

TABLE_NAME = "TEMPSTR®™ AND

144 Call-Level Interface (SQL/CLI) ©ISO/IEC 2016 — All rights reserved


https://iecnorm.com/api/?name=93ce0bf945e5ed154554ad70bd82970b

ISO/IEC 9075-3:2016(E)
6.10 ColumnPrivileges
B) Otherwise, let TBLSTR be the character string:
UPPER(TABLE_NAME) = UPPER("TBLVAL®) AND
iv)  Case:
1) If the value of NL4 is zero, then let COLSTR be a zero-length string.
2) Otherwise,

Case:

A) If SUBSTRING(TRIM(*COLVAL") FROM 1 FOR 1) = """ anddf'SUB
STRING(TRIM("COLVAL") FROM CHAR_LENGTH(TRIM("COLVAL®)) |FOR 1)
= """ then let TEMPSTR be the value obtained from evaluating:
SUBSTRING(TRIM("COLVAL") FROM 2

FOR CHAR_LENGTH(TRIM(®COLVAL")) - 2)
and let COLSTR be the character string:
COLUMN_NAME = *TEMPSTR"

B) Otherwise, let COLSTR be the character.string:

UPPER(COLUMN_NAME) = UPPER(XEOLVAL ")
b) OQtherwise,

i Let SPC be the Code value from Table 29, “Codes and data types for implementation informa-
tion”, that corresponds to the Information Type SEARCH PATTERN ESCAPE in that same
table.

ili) Let ESC be the value of-\lnfoValue that is returned by the execution of GetInfo() witt the value
of InfoType set to SPC.

iii)  If the value of NL1is zero, then let CATSTR be a zero-length string; otherwise, let CATSTR be
the character-string:

TABLE_GAT = "CATVAL" AND

iv)  If the'value of NL2 is zero, then let SCHSTR be a zero-length string; otherwise, let SCHSTR be
the character string:
TABLE_SCHEM = *SCHVAL" AND

V) If the value of NL3 is zero, then let TBLSTR be a zero-length string; otherwise, let TBLSTR be
the character string:

TABLE_NAME = "TBLVAL" AND
Vi) If the value of NL4 is zero, then let COLSTR be a zero-length string; otherwise, let COLSTR
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COLUMN_NAME LIKE "COLVAL" ESCAPE "ESC" AND
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18) Let PRED be the result of evaluating:

CATSTR || * " Il SCHSTR || = " || TBLSTR || = " || COLSTR || = = || 1=1
19) Let STMT be the character string:

SELECT *

FROM COLUMN_PRIVILEGES_QUERY

WHERE PRED
ORDER BY TABLE_CAT, TABLE_SCHEM, TABLE_NAME, COLUMN_NAME, PRIVILEGE

20) Execpirectis implicitly invoked with Sas the value of StatementHandle, STMT as the value)of Jtatement-
Text,|and the length of STMT as the value of TextLength.
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6.11 Columns

Function

Based on the specified selection criteria, return a result set that contains information about columns
stored in the information schemas of the connected data source.

Columns

of tables

Definition

Columns |(
StatementHandle IN INTEGER,
CatdlogName IN CHARACTER(L1),
NameglLengthl IN SMALLINT,
SchemaName IN CHARACTER(L2),
NameLength2 IN SMALLINT,
TablleName IN CHARACTER(L3),
NameLength3 IN SMALLINT,
ColumnName IN CHARACTER(L4),
NameLength4 IN SMALLINT )

RETURNS SMALLINT

where eagh of L1, L2, L3, and L4 has a maximum value equalo the implementation-defined maxim
of a variable-length character string.

Generdl Rules

1) Let §be the allocated SQL-statement identified by StatementHandle.

2) Ifanjopen CLI cursor is associated.with S then an exception condition is raised: invalid cursor
3) Let
4) Let HCbe the established SQL.-connection associated with C and let SShe the SQL-server on that ¢

5) Let QOLUMNS QUERY-be a table, with the definition:

be the allocated SQL-connection with which Sis associated.

CREATE TABLE CORUMNS_QUERY (

Im length

State.

bnnection.

ABLE_CAT CHARACTER VARYING(128),
ABLE<SCHEM CHARACTER VARYING(128) NOT NULL,
ABLE_NAME CHARACTER VARYING(128) NOT NULL,
QLUMN_NAME CHARACTER VARYING(128) NOT NULL,
DATA_TYPE SMACEINT NOTNULEE;
TYPE_NAME CHARACTER VARYING(128) NOT NULL,
COLUMN_SIZE INTEGER,

BUFFER_LENGTH INTEGER,

DECIMAL_DIGITS SMALLINT,

NUM_PREC_RADIX SMALLINT,

NULLABLE SMALLINT NOT NULL,

REMARKS CHARACTER VARYING(254),
COLUMN_DEF CHARACTER VARYING(254),
SQL_DATA_TYPE SMALLINT NOT NULL,

SQL_DATET IME_SUB INTEGER,
CHAR_OCTET_LENGTH INTEGER,
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ORDINAL_POSITION

INTEGER NOT NULL,

IS_NULLABLE CHARACTER VARYING(254),
CHAR_SET_CAT CHARACTER VARYING(128),
CHAR_SET_SCHEM CHARACTER VARYING(128),
CHAR_SET_NAME CHARACTER VARYING(128),
COLLATION_CAT CHARACTER VARYING(128),
COLLATION_SCHEM CHARACTER VARYING(128),
COLLATION_NAME CHARACTER VARYING(128),
UDT_CAT CHARACTER VARYING(128),
PUT __OCUTILIVI CIHIANRAUTLINV VAT TINU( 120 ),
UDT_NAME CHARACTER VARYING(128),
DOMAIN_CAT CHARACTER VARYING(128),
DOMAIN_SCHEM CHARACTER VARYING(128),
DOMAIN_NAME CHARACTER VARYING(128),
SCOPE_CAT CHARACTER VARYING(128),
SCOPE_SCHEM CHARACTER VARYING(128),
S5COPE_NAME CHARACTER VARYING(128),
AX_CARDINALITY INTEGER,

DTD_IDENTIFIER CHARACTER VARYING(128),
| S_SELF_REF CHARACTER VARYING(128),
UNIQUE (TABLE_CAT, TABLE_SCHEM, TABLE_NAME, COLUMN (NAME) )

6) COLPUMNS QUERY contains a row for each column described ©y SSs Information Schema COLUMNS
view|where:
a) lLet SUP be the value of Supported that is returned by the execution of GetFeaturelnfo with FeatureType
F 'FEATURE' and Featureld = 'C041' (corresponding to the feature “Information Schema metadata
onstrained by privileges™).
b) Case:
[ If the value of SUPis 1 (one), then COLUMNS_QUERY contains a row for each row glescribing
a column in SSs Informatiorn Schema COLUMNS view.
ili) Otherwise, COLUMNS_QUERY contains a row for each row describing a column i) SSs
Information Schema GOLUMNS view that meets implementation-defined authorizatign criteria.
7) For each row of COLUMNS: QUERY:
a) The value of TABLE_CAT in COLUMNS QUERY is the value of the TABLE_CATALOG|column
in the COLUMNS view. If SSdoes not support catalog names, then TABLE_CAT is set to [the null
alue.
b) The value of TABLE_SCHEM in COLUMNS _QUERY is the value of the TABLE_SCHEMA column
in the-.COLUMNS view.
c) Thevalue of TABLE_NAME in COLUMNS QUERY 1S the value of the TABLE_NAME column in

the COLUMNS view.
d) Thevalue of COLUMN_NAME in COLUMNS QUERY is the value of the COLUMN_NAME column

n the COLUMNS view.

e) The value of DATA_TYPE in COLUMNS QUERY is determined by the values of the DATA_TYPE
and INTERVAL_TYPE columns in the COLUMNS view.

Case:
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If the value of DATA_TYPE in the COLUMNS view is 'INTERVAL', then the value
DATA_TYPE in COLUMNS QUERY is the appropriate 'Code' from Table 33, “Cod

Columns

of
es used

for concise data types”, that matches the interval specified in the INTERVAL_TYPE column

in the COLUMNS view.

Otherwise, the value of DATA_TYPE in COLUMNS QUERY is the appropriate ‘Code’ from

Table 33, “Codes used for concise data types”, that matches the value specified in th
DATA_TYPE column in the COLUMNS view.

f) ne value of TYPE_NAME In COLUMNS_QUERY Is an implementation-defined valueth
¢haracter string by which the data type is known at the data source.

g) The value of COLUMN_SIZE in COLUMNS QUERY is

Case:

i)

If the value of DATA_TYPE in the COLUMNS view is 'CHARACTER', 'CHARAQC
VARYING','CHARACTER LARGE OBJECT', 'BINARY", 'BINARY VARYING' or
LARGE OBJECT, then the value is that of the CHARACTERMAXIMUM_LENG
same row of the COLUMNS view.

If the value of DATA_TYPE in the COLUMNS view‘is 'DECIMAL' or 'NUMERIC
value is that of the NUMERIC_PRECISION columnin the same row of the COLUNM

If the value of DATA_TYPE in the COLUMNSview is 'SMALLINT', 'INTEGER/,
'FLOAT', 'DECFLOAT', 'REAL', or ' DOUBLE PRECISION', then the value is implen
defined.

If the value of DATA_TYPE in the COLUMNS view is 'DATE', ' TIME', TIMESTAM
WITH TIME ZONE', or ' TIMESTAMP WITH TIME ZONE!', then the value of COLU
is that determined by SR 39), inSubclause 6.1, “<data type>", in [ISO9075-2], wherg
of <time fractional seconds-precision> is the value of the DATETIME_PRECISION
in the same row of the COLUMNS view.

If the value of DATAXTYPE in the COLUMNS view is 'INTERVAL', then the value
COLUMN_SIZE-is'that determined by the General Rules of Subclause 10.1, “<inte
fier>", in [1SQ9075-2], where:

1) The value of <interval qualifier> is the value of the INTERVAL_TYPE column
same.row of the COLUMNS view.

2)( The value of <interval leading field precision> is the value of the INTERVAL_PR
column in the same row of the COLUMNS view.

e

bt is the

TER
BINARY
TH in the

, then the
INS view.

BIGINT,
hentation-

P, 'TIME
VIN_SIZE
the value
column

of
val quali-

in the

FCISION

IC_PRE-

3) The value of <interval fractional seconds precision> is the value of the NUMER

vi)

vii)

CISTON column in the same row of the COLUIVINS View.

If the value of DATA_TYPE in the COLUMNS view is 'REF, then the value is the length in

octets of the reference type.

Otherwise, the value is implementation-dependent.

h) The value of BUFFER_LENGTH in COLUMNS_QUERY is implementation-defined.

NOTE 23 — The purpose of BUFFER_LENGTH in COLUMNS_QUERY is to record the number of octets transferred
for the column with a Fetch routine, a FetchScroll routine, or a GetData routine when the TYPE field in the application
row descriptor indicates DEFAULT. This length excludes any null terminator.
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)

K)

p)

q)

The value of DECIMAL_DIGITS in COLUMNS QUERY is
Case:

i) If the value of DATA_TYPE in the COLUMNS view is one of 'DATE', TIME', TIMESTAMP',
"TIME WITH TIME ZONE', or 'TIMESTAMP WITH TIME ZONE', then the value of DECI-
MAL_DIGITS in COLUMNS QUERY is the value of the DATETIME_PRECISION column
in the COLUMNS view.

'SMALLINT', 'INTEGER', or 'BIGINT, then the value of DECIMAL_DIG’ITS in
COLUMNS QUERY is the value of the NUMERIC _SCALE column in the COLUMINS view.
i)  Otherwise, the value of DECIMAL_DIGITS in COLUMNS_QUERY is theaull valde.

he value of NUM_PREC_RADIX in COLUMNS QUERY is the value of the NUMERIC| PRECI-
$ION_RADIX column in the COLUMNS view.

f the value of the IS NULLABLE column in the COLUMNS view.is/NO', then the value|of NUL-
ABLE in COLUMNS_QUERY is set to the appropriate 'Code’ forNO NULLS in Table 27} “Miscel-
neous codes used in CLI"; otherwise it is set to the appropriate ¢€ode’ for NULLABLE from Table 27,

A

) H H ! LI
J

MAL',

he value of REMARKS in COLUMNS QUERY is an-implementation-defined descriptior] of the

he value of COLUMN_DEF in COLUMNS QUERY is the value of the COLUMN_DEFAULT column
in the COLUMNS view.

The value of SQL_DATETIME_SUB in COLUMNS _QUERY is determined by the value of the
DATA_TYPE column in the same row@f'the COLUMNS view.

Case:

i If the value of DATA:..TYPE in the COLUMNS view is the appropriate 'Code’ for the any of

the data types 'DATE',"TIME', TIMESTAMP', TIME WITH TIME ZONE', or TIMESTAMP
WITH TIME ZONE' from Table 33, “Codes used for concise data types”, then the vplue is the
matching 'Datetime Interval Code' from Table 34, “Codes used with concise datetime data types
in SQL/CE1™

ili) If the-value of DATA_TYPE in the COLUMNS view is the appropriate 'Code' for anjy of the
INTFERVAL data types from Table 33, “Codes used for concise data types”, then the value is
the-matching 'Datetime Interval Code' from Table 35, “Codes used with concise intdrval data
types in SQL/CLI".

i ise. o W atue
The value of CHAR_OCTET_LENGTH in COLUMNS_QUERY is the value of the CHARAC-
TER_OCTET_LENGTH column in the COLUMNS view.

The value of ORDINAL_POSITION in COLUMNS _QUERY is the value of the ORDINAL_POSITION
column in the COLUMNS view.

The value of IS_ NULLABLE in COLUMNS QUERY is the value of the IS NULLABLE column in
the COLUMNS view.
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r) The value of SQL_DATA TYPE in COLUMNS QUERY is determined by the value of the
DATA_TYPE column in the same row of the COLUMNS view.

Case:

i)

data types 'DATE', TIME', TIMESTAMP', 'TIME WITH TIME ZONE', or 'TIMES

Columns

If the value of DATA_TYPE in the COLUMNS view is the appropriate 'Code' for any of the

TAMP

WITH TIME ZONE', from Table 33, “Codes used for concise data types”, then the value is the
matching 'Code’ from Table 7, “Codes used for implementation data types in SQL/CLI”.

i
A
[

B

u)

(

q

(

1

aa)
(

ili) If the value of DATA_TYPE in the COLUMNS view is the appropriate 'Code' forar

The value of CHAR_SET_CAT in COLUMNS_QUERY is the value of the EHARACTER_S

The value of CHAR_SET_SCHEM in COLUMNS QUERY is the value of the CHARAC-
TER_SET_SCHEMA column in the COLUMNS view.

The value of CHAR_SET_NAME in COLUMNS QUERY is the value of the CHARAC-
TER_SET_NAME column in the COLUMNS view:

The value of COLLATION_CAT in COLUMNS.QUERY is the value of the COLLATION_G

get to the null value.

The value of COLLATION _SCHEM.iny COLUMNS QUERY is the value of the COLLA-
TION_SCHEMA column in the COEUMNS view.

The value of COLLATION_NAME in COLUMNS QUERY is the value of the COLLATIO

The value of UDT_CAT in COLUMNS_QUERY is the value of the USER_DEFINED_TY

to the null value,
The value of UDT_SCHEM in COLUMNS QUERY is the value of the

The value of UDT_NAME in COLUMNS QUERY is the value of the USER_DEFINED_TYP

INTERVAL data types from Table 33, “Codes used for concise data types”, then the
the matching 'Code' from Table 7, “Codes used for implementation data typesin SQ
ii)  Otherwise, the value is the same as the value of DATA_TYPE in COLUMNS_QUE

ALOG column in the COLUMNS view. If SSdoes not support catalog-names, then CHAR _
S set to the null value.

olumn in the COLUMNS view. If SSdoes net support catalog names, then COLLATION|

olumn in the COLUMNS view.

ALOG column in thee.€OLUMNS view. If SSdoes not support catalog names, then UDT _

USER_DERINED_TYPE_SCHEMA column in the COLUMNS view.

olumn in the COLUMNS view.

y of the
value is
L/CLI”.

RY.

ET_CAT-
SET_CAT

ATALOG
| CAT is

N_NAME

PE_CAT-
CAT is set

E_NAME

ab) The value of DOMAIN_CAT in COLUMNS_QUERY is the value of the DOMAIN_CATALOG
column in the COLUMNS view. If SSdoes not support catalog names, then DOMAIN_CAT is set to

t

he null value.

ac) The value of DOMAIN_SCHEM in COLUMNS_QUERY is the value of the DOMAIN_SCHEMA
column in the COLUMNS view.

ad) The value of DOMAIN_NAME in COLUMNS_QUERY is the value of the DOMAIN_NAME column
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8)

9)

10)

11)

12)

13)

152 Call-Level Interface (SQL/CLI)

ae) The value of SCOPE_CAT in COLUMNS_QUERY is the value of the SCOPE_CATALOG column
in the COLUMNS view. If SSdoes not support catalog names, then SCOPE_CAT is set to the null

value.

af) The value of SCOPE_SCHEM in COLUMNS_QUERY is the value of the SCOPE_SCHEM
in the COLUMNS view.

A column

ag) The value of SCOPE_NAME in COLUMNS_QUERY is the value of the SCOPE_NAME column in

the COLUMNS view.

ah) The value of MAX_CARDINALITY in COLUMNS_QUERY is the value of the MAXIMU
INALITY column in the COLUMNS view.

ai) The value of DTD_IDENTIFIER in COLUMNS_QUERY is the value of the DTD) IDENT
olumn in the COLUMNS view.

M_CAR-

[1FIER

aj) The value of IS_SELF_REF in COLUMNS_QUERY is the value of the IS)SELF_REFERENCING

olumn in the COLUMNS view.

Let NL1, NL2, NL3, and NL4 be the values of NameLengthl, NameLgength2, NameLength3, an
Length4, respectively.

Let QATVAL, SCHVAL, TBLVAL, and COLVAL be the values of CatalogName, SchemaName, T3
and ColumnName, respectively.

If thg METADATA ID attribute of Sis TRUE, then:

a) If CatalogName is a null pointer and the value of the CATALOG NAME information type
able 29, “Codes and data types for implementation information”, is "Y', then an exception
iis raised: CLI-specific condition — invalid use of null pointer.

b) If SchemaName is a null pointer, or if TableName is a null pointer, or if ColumnName is a nu
en an exception condition is raised: CLI-specific condition — invalid use of null pointer.

If CafalogName is a null pointer,then NL1 is set to zero. If SchemaName is a null pointer, then
to zefo. If TableName is a null(painter, then NL3 is set to zero. If ColumnName is a null pointer,
is set|to zero.

Case
a) If NL1 is not.negative, then let L be NL1.

b) IfNL1indicates NULL TERMINATED, then let L be the number of octets of CatalogName th
the implementation-defined null character that terminates a C character string.

d Name-

bleName,

from

condition

Il pointer,

NL2 is set
then NL4

at precede

or buffer

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length

length.
Let CATVAL be the first L octets of CatalogName.
Case:
a) If NL2is not negative, then let L be NL2.

b) If NL2 indicates NULL TERMINATED, then let L be the number of octets of SchemaName that

precede the implementation-defined null character that terminates a C character string.
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Columns

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or buffer

length.
Let SCHVAL be the first L octets of SchemaName.
14) Case:
a) If NL3is not negative, then let L be NL3.
b) licate RIMINATED. then let | pe the number of ociets of 13
e implementation-defined null character that terminates a C character string.
c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string-length

llength.

Let TIBLVAL be the first L octets of TableName.

15) Case

a)
b)

c)

f NL4 is not negative, then let L be NL4.

f NL4 indicates NULL TERMINATED, then let L be the number of octets of ColumnNan
precede the implementation-defined null character that terminates a C character string.

Dtherwise, an exception condition is raised: CLI-specificicondition — invalid string length
length.

Let GOLVAL be the first L octets of ColumnName.

16) Case

a)

©ISO/IEC 2016 — All rights reserved

f the METADATA ID attribute of Sis FRUE, then:
i Case:
1) If the value of NLLis-zero, then let CATSTR be a zero-length string.
2) Otherwise,
Case:

A) . [£SUBSTRING(TRIM("CATVAL") FROM 1 FOR 1) = """ and if SUB+
STRING(TRIM("CATVAL") FROM CHAR_LENGTH(TRIM("CATVAL"))
= """ then let TEMPSTR be the value obtained from evaluating:

SUBSTRING ( TRIM("CATVAL") FROM 2
FOR CHAR_LENGTH ( TRIM("CATVAL") ) - 2 )

and let CATSTR be the character string:
TABLE_CAT = "TEMPSTR" AND
B) Otherwise, let CATSTR be the character string:
UPPER(TABLE_CAT) = UPPER("CATVAL") AND
i) Case:

1) If the value of NL2 is zero, then let SCHSTR be a zero-length string.

at precede

or buffer

e that

or buffer

FOR 1)
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2) Otherwise,

Case:

A) If SUBSTRING(TRIM(*SCHVAL") FROM 1 FOR 1) = """~ and if SUB-
STRING(TRIM("SCHVAL") FROM CHAR_LENGTH(TRIM("SCHVAL")) FOR 1)
= """, then let TEMPSTR be the value obtained from evaluating:

SUBSTRING ( TRIM("SCHVAL") FROM 2
FOR CHAR_LENGTH C TRIMCSCHVAC™) ) —- 2 )

and let SCHSTR be the character string:

TABLE_SCHEM = "TEMPSTR" AND
B) Otherwise, let SCHSTR be the character string:
UPPER(TABLE_SCHEM) = UPPER("SCHVAL") AND
ilii) Case:
1) If the value of NL3 is zero, then let TBLSTR be a‘zero-length string.
2) Otherwise,

Case:

A) If SUBSTRING(TRIM("TBLVAL®) FROM 1 FOR 1) = "'~ and if SUB
STRING(TRIM("TBLVAL ") "FROM CHAR_LENGTH(TRIM("TBLVAL")) |[FOR 1)
= """, then let TEMPSIR be the value obtained from evaluating:

SUBSTRING ( TRIMEATBLVAL™) FROM 2
FOR CHAR_LENGTH ( TRIM(*TBLVAL®) ) - 2 )

and let TBLSTR be the character string:
TABLE_NAME = "TEMPSTR" AND

B) Otherwise, let TBLSTR be the character string:
UPPER(TABLE_NAME) = UPPER("TBLVAL") AND

iv) Case:
1) If the value of NL4 is zero, then let COLSTR be a zero-length string.

2) Otherwise,
Case:

A) If SUBSTRING(TRIM(*COLVAL") FROM 1 FOR 1) = """ and if SUB-
STRING(TRIM("COLVAL") FROM CHAR_LENGTH(TRIM("COLVAL")) FOR 1)
= """, then let TEMPSTR be the value obtained from evaluating:
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SUBSTRING ( TRIM("COLVAL") FROM 2
FOR CHAR_LENGTH ( TRIM("COLVAL®) ) - 2 )

and let COLSTR be the character string:
COLUMN_NAME = *TEMPSTR"

B) Otherwise, let COLSTR be the character string:

Columns

b) OQtherwise:

i)

UPPER(COLUMN_NAME) = UPPER("COLVAL")

Let SPC be the Code value from Table 29, “Codes and data types for implementatior
tion”, that corresponds to the Information Type SEARCH PATTERNESCAPE in th
table.

Let ESC be the value of InfoValue that is returned by the execution of Getinfo() with
of InfoType set to SPC.

If the value of NL1 is zero, then let CATSTR be a zeroxlength string; otherwise, let C
the character string:

TABLE_CAT = "CATVAL" AND

If the value of NL2 is zero, then let SCHSTR be a zero-length string; otherwise, let X
the character string:

TABLE_SCHEM LIKE "SCHVAL®" ESCAPE “ESC" AND

NOTE 24 — The pattern valuespecified in the string to the right of LIKE may use the escape cha
indicated by the value of the'SEARCH PATTERN ESCAPE information type from Table 29, “Co
types for implementationtinformation”.

If the value of NL3(is,zero, then let TBLSTR be a zero-length string; otherwise, let T|
the character string:

TABLE_NAME. LIKE "TBLVAL®" ESCAPE "ESC" AND

NOTE 25 — The pattern value specified in the string to the right of LIKE may use the escape cha
indicated by the value of the SEARCH PATTERN ESCAPE information type from Table 29, “Co
types for implementation information”.

[f the value of NL4 is zero, then let COLSTR be a zero-length string. Otherwise, let
be the character string:

informa-
at same

the value

ATSTR be

CHSTR be

acter that is
les and data

BLSTR be

acter that is
les and data

COLSTR

COLUMN_NAME = "COLVAL" AND

17) Let PRED be the result of evaluating:

CATSTR ||
TBLSTR ||

"0 SGESTR I T
" J] CASTR || " " |l 1=1

18) Let STMT be the character string:

SELECT *
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FROM COLUMNS_QUERY
WHERE PRED
ORDER BY TABLE_CAT, TABLE_SCHEM, TABLE_NAME, ORDINAL_POSITION

19) ExecDirect is implicitly invoked with Sas the value of StatementHandle, STMT as the value of Statement-
Text, and the length of STMT as the value of TextLength.
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Function

Establish a connection.

Definiti

on

ISO/IEC 9075-3:2016(E)
6.12 Connect

Connect
Conn
Serv
Name
User]
Name
Auth
Name
RETU

where:
— L1h3

— L2h3
acter

— L3an

Geners

1) Case

a)
I

b)
i
i

2) Ifan

(

ectionHandle
erName
Lengthl

Name

Length2
entication
Length3

RNS SMALLINT

string.

| Rules

Dtherwise:

trans

IN
IN
IN
IN
IN
IN
IN

INTEGER,
CHARACTER(L1),
SMALLINT,
CHARACTER(L2),
SMALLINT,
CHARACTER(L3),
SMALLINT )

s a maximum value of 128.

d has an implementation-defined maximum.value.

Let Cbeithe allocated SQL-connection identified by ConnectionHandle.

i) The.diagnostics area associated with C is emptied.

s a maximum value equal to the implementation-defined maximum length of a variable-length char-

f ConnectionHandle does-not identify an allocated SQL-connection, then an exception condition is
aised: CLI-specific condition — invalid handle.

SQL-transaction is active for the current SQL-connection and the implementation does ngt support
hctions that affect more than one SQL-server, then an exception condition is raised: featurg not sup-

ported — multiple server transactions.

3) Ifthere is an established SQL-connection associated with C, then an exception condition is raised: connection
exception — connection name in use.

4) Case:

a) If ServerName is a null pointer, then let NL1 be zero.

b) Otherwise, let NL1 be the value of NameLengthl.

5) Case:
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a) If NL1 is not negative, then let L1 be NL1.

b) IfNL1lindicates NULL TERMINATED, then let L1 be the number of octets of ServerName that precede
the implementation-defined null character that terminates a C character string.

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or buffer
length.

6) Case
a)
b)

f L1 is zero, then let ' DEFAULT' be the value of S\.

c) Otherwise, let SN be the first L1 octets of ServerName.

7) Let H be the allocated SQL-environment with which C is associated.

8) Case

a)

f UserName is a null pointer, then let NL2 be zero.

b) Otherwise, let NL2 be the value of NamelLength2.

9) Case
a)
b)

c)

10) Case

a)

f NL2 is not negative, then let L2 be NL2.
f NL2 indicates NULL TERMINATED, then.let L2 be the number of Octets of UserName th

the implementation-defined null character, that terminates a C character string.

Dtherwise, an exception condition is raised: CLI-specific condition — invalid string length

length.

f Authentication is a null‘pdinter, then let NL3 be zero.

b) Otherwise, let NL3 be:the value of NamelLength3.

11) Case

f NL3 is net‘negative, then let L3 be NL3.

f NL3sindicates NULL TERMINATED, then let L3 be the number of octets of Authenticafion that
precede the implementation-defined null character that terminates a C character string.

12) Case:

a)

If the value of SN is 'DEFAULT', then:

f L1 is greater than 128, then an exception condition is raised: CLI-specific conditiony=invalid string
llength or buffer length.

it precede

or buffer

1 or buffer

i) If L2 is not zero, then an exception condition is raised: CLI-specific condition — invalid string
length or buffer length.
i) If L3 is not zero, then an exception condition is raised: CLI-specific condition — invalid string

length or buffer length.
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b)

13) Case

a)

b)

14) If an[{SQL-session is successfully initiated, then:

a)

b)

ISO/IEC 9075-

6.12

3:2016(E)
Connect

iii)  If an established default SQL-connection is associated with an allocated SQL-connection
associated with E, then an exception condition is raised: connection exception — connection

namein use.
Otherwise:
i) If L2 is zero, then let UN be an implementation-defined <user identifier>.

i) If L2 is non-zero, then:

1) Let UV be the first L2 octets of UserName and let UN be the result of
TRIM ( BOTH * * FROM "W/~" )

2) If UN does not conform to the Format and Syntax Rules of a <useridentifier>,
exception condition is raised: invalid authorization specification:

3) If UN does not conform to any implementation-defined restrigtions on its value
exception condition is raised: invalid authorization specification.

i) Case:
1) If L3is not zero, then let AU be the first L3 octets of Authentication.

2) Otherwise, let AU be an implementation-defined authentication string, whose Ig
be zero.

f the value of SN is 'DEFAULT’, then the default SQL-session is initiated and associated W
$efault SQL-server. The method by whichthe default SQL-server is determined is implem
efined.

Dtherwise, an SQL-session is initiated and associated with the SQL-server identified by S)
method by which SN is used to;determine the appropriate SQL-server is implementation-d

4 dormant SQL-session respectively. The SQL-session context information is preserved an
affected in anytway by operations performed over the initiated SQL-connection.

NOTE,26¢— The SQL-session context information is defined in Subclause 4.43, “SQL-sessions”, in [ISO|

The initiated SQL-session becomes the current SQL-session and the SQL-connection estal]

hen an

then an

ngth may

ith the

bntation-

. The
bfined.

The current SQL-conAnection and current SQL-session, if any, become a dormant SQL-conngction and

l is not

D075-2].
lished to

at SQL-session becomes the current SQL-connection and is associated with C.

if any, remain unchanged.

QL-session,

15) If the SQL-client cannot establish the SQL-connection, then an exception condition is raised: connection
exception — SQL-client unable to establish SQL-connection.

16) If the SQL-server rejects the establishment of the SQL-connection, then an exception condition is raised:
connection exception — SQL-server rejected establishment of SQL-connection.

NOTE 28 — AU and UN are used by the SQL-server, along with other implementation-dependent values, to determine

©ISO/IEC 2016 — All rights reserved
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17) The SQL-server for the subsequent execution of SQL-statements via CLI routine invocations is set to the
SQL-server identified by SN.

18) The SQL-session user identifier and the current user identifier are set to UN. The current role name is set
to the null value.
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6.13 CopyDesc

Function

Copy a CLI descriptor.

Definiti

on

CopyDesc

CopyDesd (

Sour
Targ
RETU

Geners

1) Case
a) |

i
b)

2) Case

a)

i

b)

i

i

3) The(
ARE

4) The(
ARE

5) 1f TD
— Ca

ceDescHandle IN INTEGER,
etDescHandle IN INTEGER )
RNS SMALLINT

| Rules

f SourceDescHandle does not identify an allocated CLI desgriptor area, then an exception
5 raised: CLI-specific condition — invalid handle.

Dtherwise, let SD be the CLI descriptor area identified by SourceDescHandle.

f TargetDescHandle does not identify an allocated CLI descriptor area, then an exception
5 raised: CLI-specific condition — invalidhandle.

Dtherwise:
Let TD be the CLI descriptor area identified by TargetDescHandle.
i) The diagnostics area associated with TD is emptied.

beneral Rules of Subelause 5.16, “Deferred parameter check™, are applied to SD as the DES(
A

beneral Rules.of Subclause 5.16, “Deferred parameter check”, are applied to TD as the DES
A

is an-implementation row descriptor, then an exception condition is raised: CLI-specific
ROt modify an implementation row descriptor.

condition

condition

CRIPTOR

CRIPTOR

ondition

6) Let AT be the value of the ALLOC_TYPE field of TD.

7) The contents of TD are replaced by a copy of the contents of SD.
8) The ALLOC_TYPE field of TD is set to AT.
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Function

Get server name(s) that the SQL/CLI application can connect to, along with description information, if available.

Definitian
es (

EnvifronmentHandle IN INTEGER,
Dirgction IN SMALLINT,
ServerName ouT CHARACTER(L1),
BuffierLengthl IN SMALLINT,
NamelLengthl ouT SMALLINT,
Desgription ouT CHARACTER(L2),
BuffierLength2 IN SMALLINT,
NamelLength2 ouT SMALLINT )

where L1fand L2 have maximum values equal to the implementation-defined maximum length of a
length character string.

Generdl Rules

1)
2)

3)

4)
5)
6)

7)

8)

9)

RETURNS SMALLINT

Let BH be the value of EnvironmentHandle.

If EH does not identify an allocated SQL-énvironment or if it identifies an allocated skeleton S
ronmient, then an exception condition isaised: CLI-specific condition — invalid handle.

Let H be the allocated SQL-environment identified by EH. The diagnostics area associated with
emptjed.

Let BL1 and BL2 be the values of BufferLengthl and BufferLength2, respectively.

Let D be the value of(Diréction.

ariable-

DL -envi-

Eis

If D s not eithep-the*code value for NEXT or the code value for FIRST in Table 25, “Codes usegl for fetch

oriengation”, thien an exception condition is raised: CLI-specific condition — invalid retrieval ¢

Let 9N1, SNy, S\3, etc., be an ordered set of the names of SQL-servers to which the SQL/CLI a

pde.

bplication
defined).

mighf be.eligible to connect (where the mechanism used to establish this set is implementation-

NOTE 29 — SNj, SNy, SNj, etc., are the names that an SQL/CLI application would use in invocations of Connect, rather

than the “actual” names of the SQL-servers.

Let D4, Dy, D3, €tc., be strings describing the SQL-servers named by SNy, SN, SN3, etc. (again provided

via an implementation-defined mechanism).

Case:

a) If D indicates FIRST, or if DataSources has never been successfully called on EH, or if the previous

call to DataSources on EH raised a completion condition: no data, then:
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)] If there are no entries in the set SN, SNy, SN, etc., then a completion condition is raised: no
data and no further rules for this Subclause are applied.

i) The General Rules of Subclause 5.14, “Character string retrieval”, are applied with ServerName,
N, BL1, and NameLengthl as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED
OCTET LENGTH, respectively.

iii)  The General Rules of Subclause 5.14, “Character string retrieval”, are applied with Description,

D4, BL 2, and Namel ength? as TARGET, VALUE, TARGET OCTET | ENGTH, and RETURNED

OCTET LENGTH, respectively.

b) Otherwise,

i Let SN, be the ServerName value that was returned on the previous call to,DataSourdes on EH.

i) If there is no entry in the set after S\, then a completion conditiomis-raised: no datp and no
further rules for this subclause are applied.

i)  The General Rules of Subclause 5.14, “Character string retrieval”, are applied with SefverName,
WNy+1, BLL, and NameLengthl as TARGET, VALUE, TARGET OCTET LENGTH, gnd

RETURNED OCTET LENGTH, respectively.
ivV)  The General Rules of Subclause 5.14, “Characterstring retrieval”, are applied with Dgscription,
Dn+1, BL2, and NameLength2 as TARGET, VALUE, TARGET OCTET LENGTH, and
RETURNED OCTET LENGTH, respectively:
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6.15 DescribeCol

Function

Get column attributes.

t a cursor

error —

LEVEL

Definitian
DescribgCol (
StatiementHandle IN INTEGER,
ColynnNumber IN SMALLINT,
ColuynnName ouT CHARACTER(L),
BuffierLength IN SMALLINT,
NamelLength ouT SMALLINT,
DatdType ouT SMALLINT,
ColumnSize ouT INTEGER,
DecinalDigits ouT SMALLINT,
Nullfable ouT SMALLINT )
RETURNS SMALLINT
where L Has a maximum value equal to the implementation-defined maximum length of a variable-length
character fstring.
Genergl Rules
1) Let §be the allocated SQL-statement identified by StatementHandle.
2) Ifthere is no prepared or executed statement associated with S then an exception condition is rajsed: CLI-
specific condition — function sequence error.
3) Let IRD be the implementationrow descriptor associated with Sand let N be the value of the
TOP|LEVEL_COUNT field-of TRD.
4) If Nis zero, then an exception condition is raised: dynamic SQL error — prepared statement ng
specification.
5) Let ¢N be the value of ColumnNumber.
6) If CNis less-than 1 (one) or greater than N, then an exception condition is raised: dynamic SQU
inval|d descriptor index.
7) Let I'I bC thc IIuIIIbCI Uf thC dCDbI ;thI ICbUId ill :RD tho.t ib thC CI’\\:'th dCDbI ithI arca fUI VVILI;bI
is 0 (zero). Let C be the <select list> column described by the item descriptor area of IRD specified by RI.
8) Let BL be the value of BufferLength.
9) Information is retrieved from IRD:

a) Case:

Table 36, “Concise codes used with datetime data types in SQL/CLI”, correspondin
datetime interval code of C.
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i) If the data type of Cis interval, then DataType is set to the value of the Code column from
Table 37, “Concise codes used with interval data types in SQL/CLI”, corresponding to the
datetime interval code of C.

iii)  Otherwise, DataType is set to the data type of C.

b) Case:
)] If the data type of C is character string, then ColumnSize is set to the maximum length in octets
£ O

i If the data type of C is exact numeric or approximate numeric, then ColumnSizé is get to the
maximum length of C in decimal digits.

i)  If the data type of C is datetime or interval, then ColumnSize is set to theylength in positions
of C.

iv)  If the data type of C is a reference type, then ColumnSize is set{o,the length in octefs of that
reference type.

) Otherwise, ColumnSize is set to an implementation-dependent value.

[ If the data type of C is exact numeric, then DegimalDigits is set to the scale of C.

ili) If the data type of Cis datetime, then DecimalDigits is set to the time fractional secondg precision
of C.

iii) If the data type of C is interval, then<DecimalDigits is set to the interval fractional s¢conds
precision of C.

iv)  Otherwise, DecimalDigits is set to an implementation-dependent value.
d) If Cis known not null, then Nullable is set to 1 (one); otherwise, Nullable is set to 0 (zero)

e) The name associated with(Cjis retrieved. If C has an implementation-dependent name, ther] the value
fetrieved is the implementation-dependent name for C; otherwise, the value retrieved is thq <derived
golumn> name of C. ket V be the value retrieved. The General Rules of Subclause 5.14, “CGharacter
gtring retrieval”, are-applied with ColumnName, V, BL, and NameLength as TARGET, VALUE,
TARGET OCTET.LENGTH, and RETURNED OCTET LENGTH, respectively.
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6.16 Disconnect

Function

Terminate an established connection.

Definiti

on

Disconng
Conn
RETU

Geners

1) Case

a)

b)

i
i
2) Case

a)
q

b)

3) Letl
desch

4) If EQ
Case

a)
g

flaised: CLI-specific condition — invalid handle.

ct (
ectionHandle IN INTEGER )
RNS SMALLINT

| Rules

f ConnectionHandle does not identify an allocated SQL-connection, then an exception copdition is

Dtherwise:
Let C be the allocated SQL-connection identified by ConnectionHandle.

0] The diagnostics area associated with Cds emptied.

f there is no established SQL-conneetion associated with C, then an exception condition i
onnection exception — connectior’ does not exist.

Dtherwise, let EC be the established SQL-connection associated with C.

1 be a list of the allocated SQL-statements associated with C. Let L2 be a list of the alloca
iptor areas associated-with C.

is active, then

raised:

ted CLI

f any.atfocated SQL-statement in L1 has a deferred parameter number associated with it, then an

xception condition is raised: CLI-specific condition — function sequence error.

b) Otherwise, am exception condition 15 raised: mvalid transaction State — active SQL-transa

5) For every allocated SQL-statement ASin L1:
a) Let SH be the StatementHandle that identifies AS

b) FreeHandle is implicitly invoked with HandleType indicating STATEMENT HANDLE and with SH
as the value of Handle.

ction.

NOTE 30 — Any diagnostic information generated by the invocation is associated with C and not with AS

6) For every allocated CLI descriptor area AD in L2:
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a) Let DH be the DescriptorHandle that identifies AD.

b) FreeHandle is implicitly invoked with HandleType indicating DESCRIPTOR HANDLE and with DH
as the value of Handle.

NOTE 31 — Any diagnostic information generated by the invocation is associated with C and not with AD.

7) Let CC be the current SQL-connection.

8) The SQL-session associated with EC is terminated. EC is terminated, regardless of any exception conditions
that frght occur during the disconnection process, and 1s no fonger associated with C.

9) If any error is detected during the disconnection process, then a completion condition is raised:|warning
— digconnect error.

10) If EQ and CC were the same SQL-connection, then there is no current SQL-connection. Otherwise, CC
remajns the current SQL-connection.
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6.17 EndTran

Function

Terminate an SQL-transaction.

Definitian

EndTran |(
HandleType IN  SMALLINT,
Handle IN INTEGER,
ComplletionType IN SMALLINT )

RETURNS SMALLINT

Generadl Rules

1) Let HT be the value of HandleType and let H be the value of Handle.

2) If HTis not one of the code values in Table 14, “Codes used for SQL/CLI handle types”, then an
condftion is raised: CLI-specific condition — invalid handle,

3) Case

a)

b)

168 Call-Level Interface (SQL/CLI)

f HT indicates STATEMENT HANDLE, then
Case:

i If H does not identify an allocated SQL-statement, then an exception condition is ra
specific condition — invalid-handle.

exception

sed: CLI-

ili) Otherwise, an exception-condition is raised: CLI-specific condition — invalid attributelidentifier.

f HT indicates DESCRIPTOR HANDLE, then

Case:

[ If H dees-not identify an allocated CLI descriptor area, then an exception condition fis raised:
CLI<specific condition — invalid handle.

i) Otherwise, an exception condition is raised: CLI-specific condition — invalid attributejidentifier.

fEF indicates CONNECTION HANDLE, then

Case:

i) If H does not identify an allocated SQL-connection, then an exception condition is raised: CLI-

specific condition — invalid handle.
i) Otherwise:
1) Let Cbe the allocated SQL-connection identified by H.

2) The diagnostics area associated with C is emptied.
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3) If Chas an associated established SQL-connection that is active, then let L1 be a list con-
taining C; otherwise, let L1 be an empty list.

d) If HT indicates ENVIRONMENT HANDLE, then

Case:
i) If H does not identify an allocated SQL-environment or if it identifies an allocated SQL-envi-
ronment that is a skeleton SQL-environment, then an exception condition is raised: CLI-specific
it o ravualidl lkbhandll

i Otherwise:
1) Let E be the allocated SQL-environment identified by H.
2) The diagnostics area associated with E is emptied.

3) LetL be alist of the allocated SQL-connections associated with'E. Let L1 be a [list of the
allocated SQL-connections in L that have an associated estaplished SQL-conneftion that
is active.

4) Let QT be the value of CompletionType.

5) If CTJis not one of the code values in Table 15, “Codes used for transaction termination”, then anjexception
condltion is raised: CLI-specific condition — invalid transaction operation code.

6) If L1jis empty, then no further rules of this Subclause are applied.

7) If thg current SQL-transaction is part of an encompassing transaction that is controlled by an agent other
than the SQL-agent, then an exception condition\is raised: invalid transaction termination.

8) Let L2 be a list of the allocated SQL-statements associated with allocated SQL-connections in L1.

9) If any of the allocated SQL-statements(in L2 has an associated deferred parameter number, then an
exception condition is raised: CLI-specific condition — function sequence error.

10) Let L3 be a list of the open CL{ cursors associated with allocated SQL-statements in L2.
11) If CT|indicates COMMIT,.COMMIT AND CHAIN, ROLLBACK, or ROLLBACK AND CHAIN, then:
a) Case:

i If CFindicates COMMIT or COMMIT AND CHAIN, then let LOC be the list of al] non-
holdable cursors in L3.

i Otherwise, let LOC be the list of all cursors in L3.
b) HEorOCrangingoverallClleoursorsinltloG——
i) Let Sbe the allocated SQL-statement with which OC is associated.

i) The General Rules of Subclause 15.4, “Effect of closing a cursor”, in [ISO9075-2] are applied,
with OC as CURSOR and DESTROY" as DISPOS TION.

iii)  Any fetched row associated with Sis removed from association with S

12) If CT indicates COMMIT or COMMIT AND CHAIN, then:
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a)

b)

d)

e)
f)

9)

13) If CTl

a)

b)
c)

d)

a)

If an atomic execution context is active, then an exception condition is raised: invalid transaction
termination.

For every temporary table associated with the current SQL-transaction that specifies the ON COMMIT
DELETE option and that was updated by the current SQL-transaction, the invocation of EndTran with
CT indicating COMMIT is effectively preceded by the execution of a <delete statement: searched>

that specifies DELETE FROM T, where T is the <table name> of that temporary table.

The effects specified in the General Rules of Subclause 17.4, “<set constraints mode statement>", in

I

Case:

very savepoint established in the current:SQL-transaction is destroyed.
very valid non-holdable locator value is marked invalid.

he current SQL-transaction isterminated. If CT indicates COMMIT AND CHAIN, then a
ransaction is initiated with.the’same access mode and isolation level as the SQL-transactig

inated. Any branch transactions of the SQL-transaction are initiated with the same access
solation level as the corresponding branch of the SQL-transaction just terminated.

indicates SAVEPOINT NAME RELEASE, then:

f HT is not CONNECTION HANDLE, then an exception condition is raised: CLI-specific
— invalid-handle.

| et SP be the value of the SAVEPOINT NAME connection attribute of C.

1509075-2], occur as IT the statement SET CONSTRAINTS ALL IMMEDIATE were exg

f 'SP does not specify a savepoint established within the current SQL-transaction, then an

If any constraint is not satisfied, then any changes to SQL-data or schemasthat werg
the current SQL-transaction are canceled and an exception condition is raised: trans
rollback — integrity constraint violation.

If the execution of any <triggered SQL statement> is unsuccessful, then all changes
data or schemas that were made by the current SQL-transactiofdre cancelled and an
condition is raised: transaction rollback — triggered action exception.

If any other error preventing commitment of the SQL-transaction has occurred, then an
to SQL-data or schemas that were made by the current SQL-transaction are cancele
exception condition is raised: transaction rollback'with an implementation-defined
value.

Otherwise, any changes to SQL-data or s¢hiemas that were made by the current SQL-t
are made accessible to all concurrent ahd subsequent SQL-transactions.

cuted.

made by
action

to SQL-
exception

y changes
l and an
ubclass

ansaction

new SQL-
n just ter-
mode and

condition

pXception

condition is raised: savepoint exception — invalid specification.

The savepoint identified by SP and all savepoints established by the current SQL-transaction subsequent
to the establishment of SP are destroyed.

14) If CT indicates ROLLBACK or ROLLBACK AND CHAIN, then:

If an atomic execution context is active, then an exception condition is raised: invalid transaction
termination.

b) All changes to SQL-data or schemas that were made by the current SQL-transaction are canceled.
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Every savepoint established in the current SQL-transaction is destroyed.

Every valid locator value is marked invalid.

EndTran

The current SQL-transaction is terminated. If CT indicates ROLLBACK AND CHAIN, then a new
SQL-transaction is initiated with the same access mode and isolation level as the SQL-transaction just

terminated. Any branch transactions of the SQL-transaction are initiated with the same acc
and isolation level as the corresonding branch of the SQL-transaction just terminated.

AN LD

ess mode

15 If CT H=w~ H + (el O\l - A = oY) 1 thaon:
IMMIUITLALCO OMV LT UTIN T TNAIVILL TN\ULLLDACUT\, UICTT.

a)

b)
c)

d)

f)

9)

h)

f HT is not CONNECTION HANDLE, then an exception condition is raised: CLI-specCific
+ invalid handle.

ILet SP be the value of the SAVEPOINT NAME connection attribute of C.

f SP does not specify a savepoint established within the current SQL-transaction, then an
gondition is raised: savepoint exception — invalid specification.

f an atomic execution context is active and SP specifies a savepojnt,established before the
f the most recent atomic execution context, then an exception condition is raised: savepoint
invalid specification.

ny changes to SQL-data or schemas that were made by.the current SQL-transaction subs
e establishment of SP are canceled.

Il savepoints established by the current SQL-transaction subsequent to the establishment
estroyed.

very valid locator that was generated in the-current SQL-transaction subsequent to the esta
f SP is marked invalid.

i Let Sbe the allocated SQL-statement with which OC is associated.

with CRas CURSOR and DESTROY as DISPOS TION.
ilii)  Any fetched\row associated with OC is removed from association with S

The status ofany open CLI cursors in L3 that were opened by the current SQL-transaction
gstablishment of SP is implementation-defined.

NOTE*32 — The current SQL-transaction is not terminated, and there is no other effect on the SQL-data

ffor every open CLI cursor OC in L3 that was opened subsequent to the establishment of SpP:

condition

bxception

peginning
exception

pguent to

of SP are

blishment

U

ili) The General Rules 'ef'Subclause 15.4, “Effect of closing a cursor”, in [ISO9075-2] arle applied,

before the

r schemas.
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6.18 Error

Function

Return diagnostic information.

Definitian

EnvifronmentHandle IN INTEGER,

ctionHandle IN INTEGER,
mentHandle IN INTEGER,
ate OUT CHARACTER(5),
ilveError OUT INTEGER,
geText OUT CHARACTER(L),
rLength IN SMALLINT,
TextlLength OUT SMALLINT )

where L Has a maximum value equal to the implementation-definéd maximum length of a variable-length

f StatementHandle identifies an allocated SQL-statement, then let IH be the value of Statemg¢ntHandle
nd let HT be the code value for STATEMENT HANDLE from Table 14, “Codes used for [SQL/CLI
andle types”.

b) If StatementHandle is zerg and ConnectionHandle identifies an allocated SQL-connection,|then let
HH be the value of ConnectionHandle and let HT be the code value for CONNECTION HANDLE
rom Table 14, “Codes\used for SQL/CLI handle types”.

¢) If ConnectionHandle is zero and EnvironmentHandle identifies an allocated SQL-environment, then
let IH be the value of EnvironmentHandle and let HT be the code value for ENVIRONMENT HANDLE
from Table.14; “Codes used for SQL/CLI handle types”.

d) Othepwise, an exception condition is raised: CLI-specific condition — invalid handle.

2) Let Rbethe most recently executed CLI routine, other than Error, GetDiagField, or GetDiagRec, [for which
IH was passed as a value of an input handle.

NOTE 33 — The GetDiagField, GetDiagRec and Error routines may cause exception or completion conditions to be raised,
but they do not cause status records to be generated.

3) Let N be the number of status records generated by the execution of R. Let AP be the number of status
records generated by the execution of R already processed by Error. If N is zero or AP equals N then a
completion condition is raised: no data, Sqlstate is set to '00000', the values of NativeError, MessageText,
and TextLength are set to implementation-dependent values, and no further rules of this Subclause are
applied.

172 Call-Level Interface (SQL/CLI) ©ISO/IEC 2016 — All rights reserved


https://iecnorm.com/api/?name=93ce0bf945e5ed154554ad70bd82970b

ISO/IEC 9075-3:2016(E)
6.18 Error

4) Let SRbe the first status record generated by the execution of R not yet processed by Error. Let RN be the
number of the status record SR. Information is retrieved by implicitly executing GetDiagRec as follows:

GetDiagRec (HT, IH, RN, Sqlstate,
NativeError, MessageText, BufferLength, TextLength)

5) Add SRto the list of status records generated by the execution of R already processed by Error.
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6.19 ExecDirect

Function

Execute a statement directly.

Definitian
ExecDirect (
StatiementHandle IN INTEGER,
StatlementText IN CHARACTER(L),
TextlLength IN INTEGER )
RETURNS SMALLINT
where L Has a maximum value equal to the implementation-defined maximuna length of a variable-length
character fstring.
Generdl Rules
1) Let §be the allocated SQL-statement identified by StatementHandle.
2) LetTIL be the value of TextLength.
3) Let 9T be the value of StatementText.
4) The (eneral Rules of Subclause 5.4, “Preparing a statement”, are applied, with Sas ALLOCATED
STATEMENT, TL as TEXT LENGTH, ST as*STATEMENT TEXT, and “ExecDirect” as INVOKHR.
5) The General Rules of Subclause 5.5, *Executing a statement”, are applied, with Sas ALLOCATED
STATEMENT, P as PREPARED SFATEMENT, and “ExecDirect” as INVOKER.
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6.20 Execute

Function

Execute a prepared statement.

Definitian

Execute |(
StatementHandle IN INTEGER )
RETURNS SMALLINT

Generadl Rules

1) Let §be the allocated SQL-statement identified by StatementHandle.

2) If thgre is no prepared statement associated with S then an exception’condition is raised: CLI-gpecific
cond(tion — function sequence error. Otherwise, let P be the statement that was prepared.

3) Ifanjopen CLI cursor is associated with S then an exception)condition is raised: invalid cursor|state.

4) The General Rules of Subclause 5.5, “Executing a statement”, are applied, with Sas ALLOCAT|ED
STATEMENT, P as PREPARED STATEMENT, and, “Execute” as INVOKER.
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6.21 Fetch

Function

Fetch the next rowset of a CLI cursor.

Definitian

Fetch (
StatementHandle IN INTEGER )
RETURNS SMALLINT

Generadl Rules

1) Let §be the allocated SQL-statement identified by StatementHandle.

2) The General Rules of Subclause 5.12, “Fetching a rowset”, are applied\with Sas ALLOCATED STATEMENT,

NEX|T as FETCH ORIENTATION, and 1 (one) as FETCH OFFSET.
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6.22 FetchScroll

Function

Position a CLI cursor on the specified rowset and retrieve values from that rowset.

Definitian

FetchScrpll (

StatiementHandle IN INTEGER,
FetdhOrientation IN SMALLINT,
FetdhOffset IN INTEGER )

RETURNS SMALLINT

Generadl Rules

1) Let §be the allocated SQL-statement identified by StatementHandle.
2) Let HO be the value of FetchOrientation.
3) Let @Shbe the value of FetchOffset.

4) The General Rules of Subclause 5.12, “Fetching a rowset”, are applied with Sas ALLOCATED STATEMENT,
FO as FETCH ORIENTATION, and OSas FETCH-OFFSET.
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6.23 ForeignKeys

Function

Return a result set that contains information about foreign keys either in or referencing a single specified table
stored in the Information Schema of the connected data source. The result set contains information about either:

it reference

— The foreign keys of a single specified table together with the primary or unique keys to which they refer.

Definition

ForeignKeys (
StatlementHandle
PKCatalogName
NamelLengthl
PKSghemaName
NamelLength2
PKTableName

NameLength5
FKTableName

IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN

INTEGER,
CHARACTER(L1),
SMALLINT,
CHARACTER(L2),
SMALLINT,
CHARACTER(L3),
SMALLINT,
CHARACTER(L4)S
SMALLINT,
CHARACTER(L5),
SMALLINT,
CHARACTER(L6),
SMAELINT )

where eagh of L1, L2, L3, L4, L5, and L6 has a maximum value equal to the implementation-defined jaximum

Generdl Rules

1) Let §be the allocated*SQL-statement identified by StatementHandle.

2) Ifanjopen CL{ cursor is associated with S then an exception condition is raised: invalid cursor|state.

3) Let @ be the allocated SQL-connection with which Sis associated.

4)

5) Let FOREIGN_KEYS QUERY be a table, with the definition:

CREATE TABLE FOREIGN_KEYS_QUERY (

UK_TABLE_CAT
UK_TABLE_SCHEM
UK_TABLE_NAME
UK_COLUMN_NAME
FK_TABLE_CAT
FK_TABLE_SCHEM
FK_TABLE_NAME
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CHARACTER
CHARACTER
CHARACTER
CHARACTER
CHARACTER
CHARACTER
CHARACTER

VARYING(128),

VARYING(128) NOT NULL,
VARYING(128) NOT NULL,
VARYING(128) NOT NULL,

VARYING(128),

VARYING(128) NOT NULL,
VARYING(128) NOT NULL,
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FK_COLUMN_NAME CHARACTER VARYING(128) NOT NULL,
ORDINAL_POSITION SMALLINT NOT NULL,

UPDATE_RULE SMALLINT,

DELETE_RULE SMALLINT,

FK_NAME CHARACTER VARYING(128),

UK_NAME CHARACTER VARYING(128),
DEFERABILITY SMALLINT,

UNIQUE_OR_PRIMARY CHARACTER(7) )

'\ A ) 1 £ DILT '\ LLT A
1

1 1 P e | ) DlL lal 1 (I =l V4 lal s L
6) Let NINCANU T"ININUT UIT Valut UT TIN TAUTCINAITIC dlTU T"IN TdUITINAITIE, TCSPELLIVETY.

7) Case

a) |fCHAR_LENGTH(PKN) = 0 (zero) and CHAR_LENGTH(FKN) # 0 (zero), then the res|ilt set
:Ileturned describes all the foreign keys (if any) of the specified table, and describgs the prinpary or
nique keys to which they refer.

i Let FKSrepresent the set of rows formed by a natural inner join{on the values in thd CON-
STRAINT_CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINT_NAME cplumns
between the rows in SSs Information Schema REFERENTIAL_CONSTRAINTS vigw and the
matching rows in SSs Information Schema TABLE_CONSTRAINTS view.

ili) Let UK represent the row in SSs Information Schema TABLE_CONSTRAINTS vigw that
defines the primary or unique key referenced by-an individual foreign key in FKS This row is
obtained by matching the values in the UNIQUE” CONSTRAINT_CATALOG,
UNIQUE_CONSTRAINT_SCHEMA, andtUNIQUE_CONSTRAINT_NAME columns in a
row of FKSto the values in the CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and
CONSTRAINT_NAME columns in.FABLE_CONSTRAINTS.

i) Let FK_COLSrepresent the set ofxows in SSs Information Schema KEY_COLUMN_USAGE
view that define the columns within an individual foreign key row in FKS

iv)  Let FKS COLSrepresentthe set of rows in the combination of all FK_COLSsets.

) Let UK_COLSrepresent'the set of rows in SSs Information Schema KEY_COLUMN_USAGE
view that define the~eolumns within an individual UK.

i) Let UKS COLSrepresent the set of rows in the combination of all UK_COLSssets.

i) Let XKS_COLSrepresent the set of extended rows formed by the inner equijoin of FKS COLS
and UKS COLSmatching CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, CON-
STRAINT_NAME, and POSITION_IN_UNIQUE_CONSTRAINT in FKS_COLS with
CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, CONSTRAINT_NAME, [and
ORDINAL_POSITION in UKS_COLS respectively.

QG oM Q NAMME L +h |l Vd el aYa\N| th
I_CL FINO_ CULO TNANVIL UT T TIdITIc UI Cabll \JUIUIIIII UI FINO \/UI_Q\.:UI IDIUCICU III Lbrn e

names of the columns of XKS COLSoriginating from FKS COLSare respectively *F_* ||
FKS_COLS_NAME.

Let UKS COLS NAME be the name of each column of UKS_COLSconsidered in turn; the
names of the columns of XKS COLSooriginating from UKS COLSare respectively *U_~" |1
UKS_COLS_NAME.

viii) FOREIGN_KEYS QUERY contains a row for each row in XKS_COLSwhere:
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1)

2)

Let SUP be the value of Supported that is returned by the execution of GetFeaturelnfo
with FeatureType = 'FEATURE' and Featureld = 'C041' (corresponding to the feature
“Information Schema metadata constrained by privileges”).

Case:

A) Ifthe value of SUP s 1 (one), then FOREIGN_KEYS QUERY contains a row for each
column of all the foreign keys within a specific table in SSs Information Schema
TABLE_CONSTRAINTS view.

1

2)

3)

4)

5)

6)

7)

8)

9

10)

iX)  Foreach row of FOREIGN_KEYS QUERY:

B) Otherwise, FOREIGN_KEYS QUERY contains a row for each column of;all the foreign
keys within a specific table in SSs Information Schema TABLE_CONSTRAINTS
view in accordance with implementation-defined authorization criteria.

If the implementation does not support catalog names, then UK) TABLE_CAT |s set to
the null value; otherwise, the value of UK_TABLE_CAT inFOREIGN_KEYS QUERY
is the value of the U_TABLE_CATALOG column in XKS“COLS

The value of UK_TABLE_SCHEM in FOREIGN.KEYS QUERY is the value of the
U_TABLE_SCHEMA column in XKS_COLS

The value of UK_TABLE_NAME in FOREIGN_KEYS QUERY is the value of|the
U_TABLE_NAME column in XKS _COkS

The value of UK_COLUMN_NAME.in FOREIGN_KEYS QUERY is the valug of the
U_COLUMN_NAME column in XKS COLS

If the implementation does nat support catalog names, then UK_TABLE_CAT |s set to
the null value; otherwise, the,value of FK_TABLE_CAT in FOREIGN_KEYS QUERY is
the value of the F_TABLE CATALOG column in XKS COLS

The value of FK_TABLE_SCHEM in FOREIGN_KEYS QUERY is the value gf the
F_TABLE_SCHEMA column in XKS_COLS

The value of FEK_TABLE_NAME in FOREIGN_KEYS QUERY is the value of|the
F_TABLE-NAME column in XKS COLS

The value of FK_COLUMN_NAME in FOREIGN_KEYS QUERY is the valug|of the
ESEOLUMN_NAME column in XKS COLS

The value of ORDINAL_POSITION in FOREIGN_KEYS QUERY is the value|of the
F_ORDINAL_POSITION column in XKS_COLS

The value of UPDATE RULE in FOREIGN KEYS QUERY is determined by the value

of the UPDATE_RULE column in XKS_COLSas follows:
A) Let URbe the value in the UPDATE_RULE column.

B) If URis'CASCADE/, then the value of UPDATE_RULE is the code for CASCADE
in Table 27, “Miscellaneous codes used in CLI”.

C) If URis'RESTRICT, then the value of UPDATE_RULE is the code for RESTRICT
in Table 27, “Miscellaneous codes used in CLI".
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D) IfURis'SET NULL', then the value of UPDATE_RULE is the code for SET NULL
in Table 27, “Miscellaneous codes used in CLI".

E) IfURis'NO ACTION', then the value of UPDATE_RULE is the code for NO ACTION
in Table 27, “Miscellaneous codes used in CLI".

F) If URis'SET DEFAULT", then the value of UPDATE_RULE is the code for SET
DEFAULT in Table 27, “Miscellaneous codes used in CLI".

12)

13)

14)

15)

Tk L FIONCL T DLILE o EAI R L/ N/C AN/ o reaaadla .t I
LA™ VGIUC Ul L1 I_ INUL L ITT T UNNLTOUITN I\I_IQ \(UI_I\I IO UCLCIIIIIIlCU Uy U e Va Ue

of the DELETE_RULE column in XKS _COLSas follows:
A) Let DR be the value in the DELETE_RULE column.

B) If DRis'CASCADE/, then the value of DELETE_RULE is the-code for CASCADE
in Table 27, “Miscellaneous codes used in CLI".

C) If DRis'RESTRICT, then the value of DELETE_RULE;is the code for RESTRICT
in Table 27, “Miscellaneous codes used in CLI".

D) If DRis'SET NULL', then the value of DELETE-RULE is the code for SET NULL
in Table 27, “Miscellaneous codes used in GLI:

E) IfDRis'NO ACTION', then the value of DELETE_RULE is the code for NOACTION
in Table 27, “Miscellaneous codes uséd,in CLI".

F) IfDRis'SET DEFAULT', then thewalue of DELETE_RULE is the code fqr SET
DEFAULT in Table 27, “Miscellaneous codes used in CLI".

The value of FK_NAME in FOREIGN_KEYS QUERY is the value of the CON
STRAINT_NAME columnintXKS COLS

The value of UK_NAME in FOREIGN_KEYS QUERY is the value of the
UNIQUE_CONSTRAINT_NAME column in XKS_COLS

If there are no implementation-defined mechanisms for setting the value of DEFERABIL-
ITY in FOREIGN_KEYS QUERY to the value of the code for INITIALLY DEFERRED
or to the value of the code for INITIALLY IMMEDIATE in Table 27, “Miscellaneous
codes used'in CLI”, then the value of DEFERABILITY in FOREIGN_KEYS QUERY is
the code for NOT DEFERRABLE in Table 27, “Miscellaneous codes used in CILI”"; other-
wise, the value of DEFERABILITY in FOREIGN_KEYS QUERY can be the cpde for
INITIALLY DEFERRED, the value of the code for INITIALLY IMMEDIATE] or the
code for NOT DEFERRABLE in Table 27, “Miscellaneous codes used in CLI”

The value of UNIQUE_OR_PRIMARY in FOREIGN_KEYS QUERY is 'UNIQUE' if the

faraian lkav rofaranecac 3 | Il\llf'\l IE | D\l anrl 'DDII\/II\DV' |'F tha 'Fr\rnlnn kavs rofar nces a
A4 ALY

Xi)

xii)

I
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primary key.

Let NL1, NL2, and NL3 be the values of NameLength4, NameLength5, and NameLength6,
respectively.

Let CATVAL, SCHVAL, and TBLVAL be the values of FKCatalogName, FKSchemaName, and
FKTableName, respectively.

If the METADATA ID attribute of Sis TRUE, then:
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xiii)

1)

2)

If FKCatalogName is a null pointer and the value of the CATALOG NAME information

type from Table 29, “Codes and data types for implementation information”, Y,
exception condition is raised: CLI-specific condition — invalid use of null point

If FKSchemaName is a null pointer or if FKTableName is a null pointer, then an
condition is raised: CLI-specific condition — invalid use of null pointer.

then an
er.

exception

If FKCatalogName is a null pointer, then NL1 is set to zero. If FKSchemaName is a null pointer,
then NL2 is set to zero. If FKTableName is a null pointer, then NL3 is set to zero.

Vi)

Case:

1)
2)

3)

Let CATVAL be the first L octets of FKCatalogName.

Case:

1)
2)

3)

Let SCHVAL be the first\l- octets of FKSchemaName.

Case:

1)
2)

3)

Let TBLVAL be the first L octets of FKTableName.

If NL1 is not negative, then let L be NL1.

If NL1 indicates NULL TERMINATED, then let L be the number of-gctets of F
Name that precede the implementation-defined null character thatterminates a G
string.

Otherwise, an exception condition is raised: CLI-specific.cgndition — invalid str
or buffer length.

If NL2 is not negative, then let L be NL2:

If NL2 indicates NULL TERMINATED, then let L be the number of octets of F
aName that precede the implementation-defined null character that terminates a C
string.

Otherwise, an exception condition is raised: CLI-specific condition— invalid str
or buffer length.

If NL3 ishot negative, then let L be NL3.

If NL3.indicates NULL TERMINATED, then let L be the number of octets of FKT]
that\precede the implementation-defined null character that terminates a C charag

Otherwise, an exception condition is raised: CLI-specific condition — invalid str
or buffer length.

K Catalog-
character

ng length

KSchem-
character

ng length

bbleName
ter string.

ng length

XVii)

Case:

1

If the METADATA ID attribute of Sis TRUE, then:

A) Case:
1) If the value of NL1 is zero, then let CATSTR be a zero-length string.
I1)  Otherwise,

Case:
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1) If SUBSTRING(TRIM("CATVAL") FROM 1 FOR 1) = """ andif
SUBSTRING(TRIM("CATVAL") FROM CHAR_LENGTH(TRIM("CAT-
VAL")) FOR 1) = =", then let TEMPSTR be the value obtained from
evaluating:

SUBSTRING(TRIM("CATVAL") FROM 2
FOR CHAR_LENGTH(TRIM("CATVAL")) - 2)

and let CATSTR be the character string:

FK_TABLE_CAT = "TEMPSTR" AND
2) Otherwise, let CATSTR be the character string:

UPPER(FK_TABLE_CAT) = UPPER("CATVAL") AND

B) Case:
1) If the value of NL2 is zero, then let SCHSTRb€ a zero-length string
I1)  Otherwise,
Case:

1) If SUBSTRING(TRIM("SCHVAL") FROM 1 FOR 1) = """ andif
SUBSTRING(TRIM("SEHVAL ") FROM
CHAR_LENGTH(TRINM¢*SCHVAL")) FOR 1) = "= thenlet TEMPSTR
be the value obtained from evaluating:

SUBSTRING(FRIM("SCHVAL") FROM 2
FOR CHAR_LENGTH(TRIM("SCHVAL")) - 2)

and |et:SCHSTR be the character string:
FK. TABLE_SCHEM = "TEMPSTR" AND
2) = Otherwise, let SCHSTR be the character string:

UPPER(FK_TABLE_SCHEM) = UPPER("SCHVAL") AND

C)- Case:
1) If the value of NL3 is zero, then let TBLSTR be a zero-length string.
I1)  Otherwise,
Case:

1) If SUBSTRING(TRIM("TBLVAL") FROM 1 FOR 1) = """ andif
SUBSTRING(TRIM("TBLVAL") FROM
CHAR_LENGTH(TRIM("TBLVAL")) FOR 1) = ="~ thenlet TEMPSTR
be the value obtained from evaluating:
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SUBSTRING(TRIM("TBLVAL") FROM 2
FOR CHAR_LENGTH(TRIM("TBLVAL®)) - 2)

and let TBLSTR be the character string:
FK_TABLE_NAME = "TEMPSTR" AND

2) Otherwise, let TBLSTR be the character string:

UPPER(FK_TABLE_NAME) = UPPER("TBLVAL") AND

2) Otherwise:

A) If the value of NL1 is zero, then let CATSTR be a zero-lengthstring; otherwise, let
CATSTR be the character string:

FK_TABLE_CAT = "CATVAL" AND

B) If the value of NL2 is zero, then let SCHSTR be.a.zero-length string; otheryvise, let
SCHSTR be the character string:

FK_TABLE_SCHEM = "SCHVAL®" AND

C) If the value of NL3 is zero, then let TBLSTR be a zero-length string; otherwyise, let
TBLSTR be the character string:

FK_TABLE_NAME = "TBLVAL"AND
viii) Let PRED be the result of evaluating:
CATSTR || = " || SCHSTR)||] = = || TBLSTR || = " || 1=1
iX) Let STMT be the character string:

SELECT *
FROM FOREI,GNLKEYS QUERY
WHERE PRED

ORDER BY 'FK_TABLE_CAT, FK_TABLE_SCHEM, FK_TABLE_NAME, ORDINAL_POSITIPN

X)  ExeeDirect is implicitly invoked with Sas the value of StatementHandle, STMT as the value
of:StatementText, and the length of STMT as the value of TextLength.

b) IFCGHAR_LENGTH(PKN) # 0 (zero) and CHAR_LENGTH(FKN) = 0 (zero), then the resplt set
eturmed tontais a gescriptionm of the primary key (ifany)of thespecified table togetter with the
descriptions of foreign keys in all other tables that reference that primary key.

)] Let PKSrepresent the set of rows in SSs Information Schema TABLE_CONSTRAINTS view
where the value of CONSTRAINT_TYPE is 'PRIMARY KEY".

i) Let X represent the set of rows formed by a natural inner join on the values in the CON-
STRAINT_CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINT_NAME columns
between the rows in SSs Information Schema REFERENTIAL_CONSTRAINTS view and the
matching rows in SSs Information Schema TABLE_CONSTRAINTS view.
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Let FKSrepresent the rows defining the foreign keys that reference an individual pri

3:2016(E)
reignKeys

mary key

in PKS These rows are obtained by matching the values of CONSTRAINT_CATALOG,
CONSTRAINT_SCHEMA, and CONSTRAINT_NAME columns in a row of PKSto the values
in the UNIQUE_CONSTRAINT_CATALOG, UNIQUE_CONSTRAINT_SCHEMA, and

UNIQUE_CONSTRAINT_NAME columns in X.

Let FKSSrepresent the set of rows in the combination of all FKSsets.

Let PK_COLSrepresent the set of rows in SSs Information Schema KEY_COLUMN_USAGE

xi)

©ISO/IEC 2016 — All rights reserved

view that define the columns within an individual primary key row in PKS
Let PKS_COLSrepresent the set of rows in the combination of all PK_COL Ssets.

Let FK_COLSrepresent the set of rows in SSs Information Schema KEY_COLUMN
view that define the columns within an individual foreign key in FKSS

Let FKS_COLSrepresent the set of rows in the combination of all'FK_COLSsets.

Let XKS COLSrepresent the set of extended rows formed by.the inner equijoin of P
and UKS_COLSmatching CONSTRAINT_CATALOG, GONSTRAINT_SCHEMA
STRAINT_NAME, and ORDINAL_POSITION of PKS-€OLSwith CONSTRAIN
LOG, CONSTRAINT_SCHEMA, CONSTRAINT_NAME, and POSITION_IN_UNIQ
STRAINT of FKS COLS respectively.

Let PKS COLS NAME be the name of each ¢olumn of PKS COLSconsidered in ty
names of the columns of XKS COLSoriginating from PKS_COLSare respectively
UKS_COLS NAME.

Let FKS COLS NAME be the name.ef each column of FKS COLS considered in ty
names of the columns of XKS_CQLSoriginating from FKS_COL Sare respectively
FKS_COLS_NAME.

FOREIGN_KEYS QUERY.:gontains a row for each row in XKS_COLSwhere:

_USAGE

KS COLS
, CON-

T_CATA-
JE_CON-

rn; the
P

rn; the
IF_I II

1) Let SUP be the value of Supported that is returned by the execution of GetFeatlirelnfo

with FeatureType = 'FEATURE' and Featureld = 'C041' (corresponding to the f
“Information Schema metadata constrained by privileges”).

2) Case:

A2 the value of SUP is 1 (one), then FOREIGN_KEYS QUERY contains on
rows describing the foreign keys that reference the primary key of a specif
SSs Information Schema TABLE_CONSTRAINTS view.

pature

b Or more
c table in

B) Otherwise, FOREIGN_KEYS QUERY contains a row for each column of all the foreign
—WMMWWW Hi i i chema

TABLE_CONSTRAINTS view in accordance with implementation-defined authoriza-

tion criteria.
For each row of FOREIGN_KEYS QUERY:
1) If the implementation does not support catalog names, then UK_TABLE_CAT

is set to

the null value; otherwise, the value of UK_TABLE_CAT in FOREIGN_KEYS QUERY

is the value of the P_TABLE_CATALOG column in XKS COLS

2) The value of UK_TABLE_SCHEM in FOREIGN_KEYS QUERY is the value of the

P_TABLE_SCHEMA column in XKS_COLS
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3) The value of UK_TABLE_NAME in FOREIGN_KEYS QUERY is the value of the
P_TABLE_NAME column in XKS_COLS

4) The value of UK_COLUMN_NAME in FOREIGN_KEYS QUERY is the value of the
P_COLUMN_NAME column in XKS_COLS

5) If the implementation does not support catalog names, then UK_TABLE_CAT is set to
the null value; otherwise, the value of UK_TABLE_CAT in FOREIGN_KEYS QUERY
is the value of the F_ TABLE_CATALOG column in XKS COLS

6) The value of FK_TABLE _SCHEM in FOREIGN_KEYS QUERY is the value (Jf the
F_TABLE_SCHEMA column in XKS_COLS

7) The value of FK_TABLE_NAME in FOREIGN_KEYS QUERY is the'value of|the
F_TABLE_NAME column in XKS COLS

8) The value of FK_COLUMN_NAME in FOREIGN_KEYS QUERY is the value|of the
F_COLUMN_NAME column in XKS COLS

9) The value of ORDINAL_POSITION in FOREIGN_KEYS QUERY is the value|of the
F_ORDINAL_POSITION column in XKS COLS

10) The value of UPDATE_RULE in FOREIGN_KEYS QUERY is determined by the value
of the UPDATE_RULE column in XKS_COLSas follows.

A) Let URbe the value in the UPDATE “RULE column.

B) If URis'CASCADE/, then the value of UPDATE_RULE is the code for CASCADE
in Table 27, “Miscellaneousccodes used in CLI”.

C) If URis'RESTRICT, then the value of UPDATE_RULE is the code for RESTRICT
in Table 27, “Miscellaneous codes used in CLI".

D) If URis'SET NULL', then the value of UPDATE_RULE is the code for SET NULL
in Table 27, ‘Miscellaneous codes used in CLI".

E) IfURIis'NOACTION, then the value of UPDATE_RULE is the code for NO ACTION
in Table 27, “Miscellaneous codes used in CLI".

F) If URis 'SET DEFAULT', then the value of UPDATE_RULE is the code fqr SET
DEFAULT in Table 27, “Miscellaneous codes used in CLI".

11)Fhe value of DELETE_RULE in FOREIGN_KEYS QUERY is determined by the value
of the DELETE_RULE column in XKS COLS

A) Let DR be the value in the DELETE_RULE column.

B) If DRis'CASCADE/, then the value of DELETE_RULE is the code for CASCADE
in Table 27, “Miscellaneous codes used in CLI".

C) If DRis'RESTRICT, then the value of DELETE_RULE is the code for RESTRICT
in Table 27, “Miscellaneous codes used in CLI".

D) If DRis'SET NULL', then the value of DELETE_RULE is the code for SET NULL
in Table 27, “Miscellaneous codes used in CLI".

E) IfDRis'NO ACTION', then the value of DELETE_RULE is the code for NO ACTION
in Table 27, “Miscellaneous codes used in CLI".
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F) IfDRis'SET DEFAULT', then the value of DELETE_RULE is the code for SET
DEFAULT in Table 27, “Miscellaneous codes used in CLI".

12) The value of FK_NAME in FOREIGN_KEYS QUERY is the value of the CON-
STRAINT_NAME column in XKS_COLS

13) The value of UK_NAME in FOREIGN_KEYS QUERY is the value of the
UNIQUE_CONSTRAINT_NAME column in XKS_COLS

codes used in CLI”, then the value of DEFERABILITY in FOREIGN,KEYS QUERY is
the code for NOT DEFERRABLE in Table 27, “Miscellaneous codes.used in CILI”"; other-
wise, the value of DEFERABILITY in FOREIGN_KEYS QUERY can be the cpde for
INITIALLY DEFERRED, the value of the code for INITIALKY-IMMEDIATE] or the
code for NOT DEFERRABLE in Table 27, “Miscellaneous codes used in CLI”

15) The value of UNIQUE_OR_PRIMARY in FOREIGN-KEYS QUERY is 'PRIMARY".

i) Let NL1, NL2, and NL3 be the values of NameLengthl;NameLength2, and NameLgngth3,
respectively.

iii) Let CATVAL, SCHVAL, and TBLVAL be the valges-of PKCatalogName, PKSchemaName, and
PKTableName, respectively.

iv) If the METADATA ID attribute of Sis TRUE, then:

1) If PKCatalogName is a null poititer and the value of the CATALOG NAME infprmation
type from Table 29, “Codes and data types for implementation information”, Y, then an
exception condition is raised: CLI-specific condition — invalid use of null pointer.

2) If PKSchemaName is:aAull pointer or if PKTableName is a null pointer, then anjexception
condition is raised:CLI-specific condition — invalid use of null pointer.

v) If PKCatalogName'isa null pointer, then NL1 is set to zero. If PKSchemaName is a nyll pointer,
then NL2 is set to zero. If PKTableName is a null pointer, then NL3 is set to zero.

vi) Case:
1) IfNL1 is not negative, then let L be NL1.

2)\_f NL1 indicates NULL TERMINATED, then let L be the number of octets of PKCatalog-
Name that precede the implementation-defined null character that terminates a Cicharacter
string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length
or buffer length.

Let CATVAL be the first L octets of PKCatalogName.
xvii) Case:

1) If NL2is not negative, then let L be NL2.
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2) If NL2 indicates NULL TERMINATED, then let L be the number of octets of PKSchem-
aName that precede the implementation-defined null character that terminates a C character
string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length
or buffer length.

Let SCHVAL be the first L octets of PKSchemaName.

vit—Case:
1) If NL3is not negative, then let L be NL3.
2) IfNL3indicates NULL TERMINATED, then let L be the number of octets of PKTpbleName
that precede the implementation-defined null character that terminatésa C charagter string.
3) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length
or buffer length.
Let TBLVAL be the first L octets of PKTableName.
ix) Case:
1) If the METADATA ID attribute of Sis TRUE; then:
A) Case:
)i If the value of NL1 is zero, then let CATSTR be a zero-length string.
i) Otherwise,
Case:
1) If SUBSTRING(TRIM("CATVAL") FROM 1 FOR 1) = """ andif
SUBSTRING(TRIM("CATVAL") FROM CHAR_LENGTH(TRIM{ " CAT-
VAL")) FOR 1) = "', then let TEMPSTR be the value obtdined from
evaluating:
SUBSTRING ( TRIM("CATVAL") FROM 2
FOR CHAR_LENGTH ( TRIM("CATVAL") ) - 2 )
and let CATSTR be the character string:
FK_TABLE_CAT = "TEMPSTR" AND
2) Otherwise, let CATSTR be the character string:
UPPER(FK_TABLE_CAT) = UPPER("CATVAL") AND
B) Case:
)i If the value of NL2 is zero, then let SCHSTR be a zero-length string.
i) Otherwise,
Case:
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If SUBSTRING(TRIM("SCHVAL") FROM 1 FOR 1) = """ and if

SUBSTRING(TRIM(*SCHVAL") FROM

CHAR_LENGTH(TRIM("SCHVAL")) FOR 1) = """, thenlet TEMPSTR

be the value obtained from evaluating:

SUBSTRING ( TRIM("SCHVAL®") FROM 2

FOR CHAR_LENGTH ( TRIM("SCHVAL®) ) - 2 )

and let SCHSTR be the character string:

2)

2)

2) _Otherwise:

C) Case:
1) If the value of NL3 is zero, then let TBLSTRbea zero-length string.
I1)  Otherwise,
Case:
1) If SUBSTRING(TRIM("TBLVAL") FROM 1 FOR 1) = ="~

FK_TABLE_SCHEM = "TEMPSTR" AND
Otherwise, let SCHSTR be the character string:

UPPER(FK_TABLE_SCHEM) = UPPER( " SCHVAL ")~AND

SUBSTRING(TRIM("TBLVAL") FROM
CHAR_LENGTH(TRINMI¢*TBLVAL")) FOR 1) = "*= thenlet
be the value obtained from evaluating:

SUBSTRING (S TRIM("TBLVAL") FROM 2
FOR CHAR_LENGTH ( TRIM("TBLVAL") ) - 2 )

and |et-TBLSTR be the character string:
FK: TABLE_NAME = "TEMPSTR" AND
Otherwise, let TBLSTR be the character string:

UPPER(FK_TABLE_NAME) = UPPER("TBLVAL") AND

A) If the value of NL1 is zero, then let CATSTR be a zero-length string; othery
CATSTR be the character string:

and if

[EMPSTR

Vise, let

FK_TABLE_CAT = "CATVAL" AND

B) |If the value of NL2 is zero, then let SCHSTR be a zero-length string; otherwise, let
SCHSTR be the character string:

FK_TABLE_SCHEM = "SCHVAL®" AND

C) If the value of NL3 is zero, then let TBLSTR be a zero-length string; otherwise, let
TBLSTR be the character string:
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FK_TABLE_NAME = "TBLVAL" AND
xX)  Let PRED be the result of evaluating:
CATSTR || * " || SCHSTR || = = || TBLSTR || = " |l 1=1

xxi) Let STMT be the character string:

SELECT *

FROM FOREI GN_KEYS_QUERY
WHERE PRED

ORDER BY FK_TABLE_CAT, FK_TABLE_SCHEM, FK_TABLE_NAME, ORDINAL ‘POSITIDN

xii) ExecDirect is implicitly invoked with Sas the value of StatementHandle;"STMT as the value
of StatementText, and the length of STMT as the value of TextLength.

¢) If CHAR_LENGTH(PKN) * 0 (zero) and CHAR_LENGTH(FKN) #,0-(zero), then the resplt of the
foutine is implementation-defined.
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6.24 FreeConnect

Function

Deallocate an SQL-connection.

Definiti

on

FreeConn
Conn
RETU

Geners

1) Letd

2) Freel
the v

ect (
ectionHandle IN INTEGER )
RNS SMALLINT

| Rules

H be the value of ConnectionHandle.

dandle is implicitly invoked with HandleType indicating CONNECTION HANDLE and with CH as
hlue of Handle.
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6.25 FreeEnv

Function

Deallocate an SQL-environment.

Definitian

FreeEnv |(

EnvijronmentHandle IN INTEGER )

RETURNS SMALLINT

Generadl Rules

1) Let BH be the value of EnvironmentHandle.

2) Freelandle is implicitly invoked with HandleType indicating ENVIRONMENT HANDLE and with EH

as th¢ value of Handle.
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6.26 FreeHandle

Function

Free a resource.

Definitian

FreeHandle (
HandleType IN  SMALLINT,
Handle IN INTEGER )
RETURNS SMALLINT

Generadl Rules

1) Let HT be the value of HandleType and let H be the value of Handle:

2) IfHTis not one of the code values in Table 14, “Codes used for SQL/CLI handle types”, then anjexception
condftion is raised: CLI-specific condition — invalid handlge.

3) Case
a) If HT indicates ENVIRONMENT HANDLE, then:

i If H does not identify an allocated SQL-environment, then an exception condition i raised:
CLI-specific condition — invalid:handle.

ili) Let E be the allocated SQL-environment identified by H.
ilii)  The diagnostics area assoeiated with E is emptied.

iv)  Ifanallocated SQL-connection is associated with E, then an exception condition is raised: CLI-
specific conditien — function sequence error.

) E is dealloeated and all its resources are freed.
b) If HT indicatessEONNECTION HANDLE, then:

i If H does not identify an allocated SQL-connection, then an exception condition is rajsed: CLI-
specific condition — invalid handle.

ili) Let C be the allocated SQL-connection identified by H.

iii)  The diagnostics area associated with C is emptied.

iv)  If an established SQL-connection is associated with C, then an exception condition is raised:
CLI-specific condition — function sequence error.

V) C is deallocated and all its resources are freed.
¢) IfHT indicates STATEMENT HANDLE, then:

i) If H does not identify an allocated SQL-statement, then an exception condition is raised: CLI-
specific condition — invalid handle.
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d)

Let She the allocated SQL-statement identified by H.
The diagnostics area associated with Sis emptied.

Let C be the allocated SQL-connection with which Sis associated and let EC be the established
SQL-connection associated with C.

If EC is not the current SQL-connection, then the General Rules of Subclause 5.3, “Implicit
set connection”, are applied with EC as dormant SQL-connection.

iii)
iX)

)

i)

f HT indicates DESCRIPTOR HANDLE, then:

If there is a deferred parameter number associated with S then an exception conditien is raised:
CLI-specific condition — function sequence error.

If there is an open CLI cursor CR associated with S then:

1) The General Rules of Subclause 15.4, “Effect of closing a cursor”, in [1ISO9075-2] are
applied, with CRas CURSOR and DESTROY as DISPOS TION:-

2) Any fetched row associated with Sis removed from assogiation with S

If there is a CLI cursor CR associated with S then the curSor instance descriptor and cursor
declaration descriptor of CR are destroyed.

The automatically allocated CLI descriptor areas associated with Sare deallocated and all their
resources are freed.

Sis deallocated and all its resources are freed.

If H does not identify an allocated CLI descriptor area, then an exception condition |is raised:
CLI-specific condition — invalid’handle.

Let D be the allocated CLI descriptor area identified by H.
The diagnostics area.associated with D is emptied.

Let C be the allocated SQL-connection with which D is associated and let EC be the eptablished
SQL-connectionassociated with C.

If EC is not the current SQL-connection, then the General Rules of Subclause 5.3, “fimplicit
set connection”, are applied with EC as dormant SQL-connection.

The General Rules of Subclause 5.16, “Deferred parameter check™, are applied to D as the
DESCRIPTOR AREA.

Let AT be the value of the ALLOC_TYPE field of D.

If AT indicates AUTOMATIC, then an exception condition is raised: CLI-specific condition
— invalid use of automatically-allocated descriptor handle.

Let L1 be a list of allocated SQL-statements associated with C for which D is the current
application row descriptor. For each allocated SQL-statement Sin L1, the automatically-allocated
application row descriptor associated with Sbecomes the current application row descriptor
for S

Let L2 be a list of allocated SQL-statements associated with C for which D is the current
application parameter descriptor. For each allocated SQL-statement Sin L2, the automatically-
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allocated application parameter descriptor associated with Shecomes the current application
parameter descriptor for S

xi) D is deallocated and all its resources are freed.
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6.27 FreeStmt

Function

Deallocate an SQL-statement.

Definitian

FreeStmty (
StatiementHandle IN INTEGER ,
Optifon IN SMALLINT )

RETURNS SMALLINT

Generadl Rules

1) Let §H be the value of StatementHandle and let Sbe the allocated SQL==statement identified by
Let QPT be the value of Option.

2)
3)

4)

5)

6)

196 Call-Level Interface (SQL/CLI)

If ORT is not one of the codes in Table 19, “Codes used forkreeStmt options”, then an exception
is raiped: CLI-specific condition — invalid attribute identifier.

Let ARD be the current application row descriptor for'Sand let RC be the value of the COUNT

ARD

Let APD be the current application parameterdescriptor for Sand let PC be the value of the CO
of ARD.

Case

a)

b)

c)

d)

e)

with CR as CURSOR and DESTROY as DISPOS TION.
i Any fetehed row associated with Sis removed from association with S

f OPT indicates FREE HANDLE, then FreeHandle is implicitly invoked with HandleType
$TATEMENT HANDLE and with SH as the value of Handle.

f @PFindicates UNBIND COLUMNS, then for each of the first RC item descriptor areas
thewalue of the DATA_POQINTER field is set to zero

f OPT indicates CLOSE CURSOR and there is an open CLI cursor associated with S the:r:
i The General Rules-of Subclause 15.4, “Effect of closing a cursor”, in [ISO9075-2] affe applied,

SH.

condition

field of

UNT field

ndicating

of ARD,

If OPT indicates UNBIND PARAMETERS, then for each of the first PC item descriptor areas of

APD, the value of the DATA_POINTER field is set to zero.

If OPT indicates REALLOCATE, then the following objects associated with Sare destroyed:

i) Any prepared statement.
i) Any CLI cursor.

iii)  Any select source.

©ISO/IEC 2016 — All rights reserved


https://iecnorm.com/api/?name=93ce0bf945e5ed154554ad70bd82970b

ISO/IEC 9075-3:2016(E)
6.27 FreeStmt
iv)  Any executed statement.

and the original automatically allocated descriptors are associated with the allocated SQL-statement
with their original default values as described in the General Rules of Subclause 6.3, “AllocHandle”.
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6.28 GetConnectAttr

Function

Get the value of an SQL-connection attribute.

Definitian
GetConngctAttr (
ConnectionHandle IN INTEGER,
Attrjibute IN INTEGER,
Value ouT ANY,
BuffierLength IN INTEGER,
StrijngLength ouT INTEGER )
RETURNS SMALLINT
Generdl Rules
1) Case
a) If ConnectionHandle does not identify an allocated SQL-connection, then an exception condition is
flaised: CLI-specific condition — invalid handle,
b) Otherwise:
i Let C be the allocated SQL-connection identified by ConnectionHandle.
ili) The diagnostics area associated with C is emptied.
2) Let Abe the value of Attribute.
3) If Aip not one of the code values in Table 17, “Codes used for connection attributes”, then an ekception
condjtion is raised: CLI-specific condition — invalid attribute identifier.

4) If Aipdicates POPULATE IPD, then

Case

a) |If there is.no established SQL-connection associated with C, then an exception condition i
¢onnection exception — connection does not exist.

b) Otherwise:

raised:

|
|
5) IfAi

)] If POPULATE IPD for Cis True, then Value is set to 1 (one).
i) If POPULATE IPD for C is False, then Value is set to 0 (zero).

ndicates SAVEPOINT NAME, then:

a) Let BL be the value of BufferLength.
b) Let AV be the value of the SAVEPOINT NAME connection attribute.
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¢) The General Rules of Subclause 5.14, “Character string retrieval”, are applied with Value, AV, BL,
and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED OCTET

LENGTH, respectively.
6) If Aspecifies an implementation-defined connection attribute, then

Case:
a) If the data type for the connection attribute is specified in Table 20, “Data types of attributes”, as

O Vo O Vi O v, acro Cl Cl U U A PHte.

b) Otherwise:
i Let BL be the value of BufferLength.
()] Let AV be the value of the implementation-defined connection attribute,

i)  The General Rules of Subclause 5.14, “Character string retrieval”, are applied with Yalue, AV,
BL, and StringLength as TARGET, VALUE, TARGET OCTET.LENGTH, and RETURNED
OCTET LENGTH, respectively.
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6.29 GetCursorName

Function

Get the cursor name property associated with an allocated SQL-statement.

Definitian

GetCursgrName (
StatiementHandle IN INTEGER,

CurgorName OUT CHARACTER(L),
BuffierLength IN SMALLINT,
NamelLength OUT SMALLINT )

RETURNS SMALLINT

where L Has a maximum value equal to the implementation-defined maximum-Iength of a variable-length
character fstring.

Generdl Rules

1) Let §be the allocated SQL-statement identified by StatementHandle.
2) Let ¢N be the cursor name property associated with' S
3) Let BL be the value of BufferLength.

4) The General Rules of Subclause 5.14, “Chardcter string retrieval”, are applied with CursorNamg, CN, BL,
and NlameLength as TARGET, VALUE,TARGET OCTET LENGTH, and RETURNED OCTET LENGTH,

respectively.
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6.30 GetData

Function

Retrieve a column value.

Definitian

GetData |(
StatiementHandle IN INTEGER,
ColumnNumber IN SMALLINT,
TargetType IN SMALLINT,
TargetValue ouT ANY,
BuffierLength IN INTEGER,
Strien_or_Ind ouT INTEGER )

Generdl Rules

1)
2)

3)
4)
5)

6)

7)
8)
9)

Let §be the allocated SQL-statement identified by StatementHandle.

a) If there is no fetched rowset associated with, Sthen an exception condition is raised: CLI-gpecific

b) If the fetched rowset associated with Sis empty, then a completion condition is raised: no (Iiata, Tar-
jetValue and StrLen_or_Ind are setito implementation-dependent values, and no further rujes of this
$ubclause are applied.

| COUNT

ttribute

foperty of
specific

condition — mvalld cursor posm on.
Let FR be the P-th row of R.

Let D be the degree of the table defined by the select source associated with S

If N is less than zero, then an exception condition is raised: dynamic SQL error — invalid descriptor count.

10) Let CN be the value of ColumnNumber.
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11) If CNis less than 1 (one) or greater than D, then an exception condition is raised: dynamic SQL error —
invalid descriptor index.

12) If DATA_POINTER is non-zero for at least one of the first N item descriptor areas of ARD for which
LEVEL is 0 (zero) and the value of TYPE is neither ROW, ARRAY, nor MULTISET, then let BCN be
the column number associated with such an item descriptor area and let HBCN be the value of MAX(BCN).
Otherwise, let HBCN be zero.

13) Let IDA be the item descriptor area of ARD specified by CN. If the value of TYPE in IDA is either ROW,

ARRRAY, or MULTISET, or if the LEVEL of IDA Is greater than O (zero), then an exception co

raise

N
e

14) If CN
Case

a)
q

b)
q

15) If the
let F

N
r

16) Case

a)

[«

b)

. dynamic SQL error — invalid descriptor index.

OTE 34 — GetData cannot be called to retrieve the data corresponding to a subordinate descriptor record suc
Kample, from an individual field of a ROW type.

is not greater than HBCN, then

f the DATA_POINTER field of IDA is not zero, then an exception‘condition is raised: dyn
brror — invalid descriptor index.

f the DATA_POINTER field of IDA is zero, then it is implementation-defined whether an
ondition is raised: dynamic SQL error — invalid descriptorindex.

NOTE 35 — This implementation-defined feature determines'whether columns before the highest bound
be accessed by GetData.

CN be zero.

OTE 36 — “fetched column number” is the ColumnNumber value used with the previous invocation (if any) of
utine with FR. See the General Rules later in.this Subclause where this value is set.

f FCN is greater than zero and CN is not greater than FCN, then it is implementation-define

gn exception condition is faised: dynamic SQL error — invalid descriptor index.

NOTE 37 — This implementation-defined feature determines whether GetData can only access columns i
column number order:

f FCN is less than'zero, then:
Let-AFCN be the absolute value of FCN.

0] Case:

hdition is

h as, for

Aamic SOL

pxception

olumn can

re is a fetched column number associated with FR, then let FCN be that column number; ¢therwise,

the GetData

0 whether

h ascending

condition

1) If CNis less than AFCN, then it is implementation-defined whether an exception

is raised: dynamic SQL error — invalid descriptor index.

NOTE 38 — This implementation-defined feature determines whether GetData can only access columns

in ascending column number order.

2) If CNis greater than AFCN, then let FCN be AFCN.

17) Let T be the value of TargetType.

18) Let HL be the programming language of the invoking host program. Let operative data type correspondence
table be the data type correspondence table for HL as specified in Subclause 5.20, “SQL/CLI data type
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correspondences”. Refer to the two columns of the operative data type correspondence table as the SQL
data type column and the host data type column.

19) If either of the following is true, then an exception condition is raised: CLI-specific condition — invalid
data type in application descriptor.

a) T indicates neither DEFAULT nor ARD TYPE and is not one of the code values in Table 8, “Codes
used for application data types in SQL/CLI".

b)

af tlhao cnda a Q &t
v,

‘;--' UU 'I‘- A ;;" ;;-- l-‘ ‘; '- ;‘- [ \/ ”,butthe
ow that contains the corresponding SQL data type in the SQL data type column of the opeéfative data
pe correspondence table contains 'None' in the host data type column.

v

20) If T does not indicate ARD TYPE, then the data type of the <target specification> described by [ DA is set
toT.

21) Let IRD be the implementation row descriptor associated with S
22) If thg value of the TYPE field of IDA indicates DEFAULT, then:

a) lLet CT, P, and SC be the values of the TYPE, PRECISION, and.SCALE fields, respectively, for the
CN-th item descriptor area of IRD for which LEVEL is 0 (zero):

b) The data type, precision, and scale of the <target specifi¢ation> described by IDA are set tq CT, P,
and SC, respectively, for the purposes of this GetDatainvocation only.

23) If IDAis not valid as specified in Subclause 5.18, “Deseription of CLI item descriptor areas”, tien an
exception condition is raised: dynamic SQL error — using clause does not match target specifigations.

24) Let TT be the value of the TYPE field of IDA.
25) Case
a) |If TT indicates CHARACTER, thep:

i Let UT be the code valué corresponding to CHARACTER VARYING as specified ip Table 7,
“Codes used for implementation data types in SQL/CLI".

ili) Let CL be thelimplementation-defined maximum length for a CHARACTER VARY|ING data
type.

b) Otherwise, let:.UT be TT and let CL be zero.
26) Case

a) If FCNis less than zero, then

Case.

i) If TT does not indicate CHARACTER, CHARACTER LARGE OBJECT, BINARY, BINARY
VARYING, or BINARY LARGE OBJECT, then AFCN becomes the fetched column number
associated with the fetched row associated with Sand an exception condition is raised: dynamic
QL error — invalid descriptor index.

i) Otherwise, let FL, DV, and DL be the fetched length, data value and data length, respectively,
associated with FCN and let TV be the result of the <string value function>:

SUBSTRING ( DV FROM (FL+1) )
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b) Otherwise:

i)
i)

Let FL be zero.

Let DT be the effective data type of the CN-th <select list> column as represented by the values
of the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATE-

TIME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARAC-

TER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG,

SCOPE_SCHEMA, and SCOPE_NAME Tields in the CN-th 1tem descriptor area ot
SV be the value of the <select list> column, with data type SDT.

If TYPE indicates USER-DEFINED TYPE, then let the most specific type of the CN-
list> column whose value is SV be represented by the values of the SPECIFIC_TYP
LOG, SPECIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_NAME fi€lds'in the corr
item descriptor area of IRD.

IRD. Let

th <select
FE_CATA-
esponding

Let TDT be the effective data type of the CN-th <target specification> as represented by the

type UT, the length value CL, and the values of the PRECISION, SCALE, CHARA!
TER_SET_CATALOG, CHARACTER_SET_SCHEMA; €HARACTER_SET_NA
USER_DEFINED _TYPE_CATALOG, USER_DEFINED TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and
SCOPE_NAME fields of IDA.

Let LTDT be the data type on the last retrieval‘of the CN-th <target specification>, i
any of the following is true, then it is implenientation-defined whether or not exception
is raised: dynamic SQL error — restricted data type attribute violation.

1) IfLTDTand TDT both identify abinary large object type and only one of LTD]
is a binary large object locator.

2) IfLTDT and TDT bothddentify a character large object type and only one of LT
TDT is a character farge object locator.

3) IfLTDT and TDT both identify an array type and only one of LTDT and TDT is
locator.

4) IfLTDT.and TDT both identify a multiset type and only one of LTDT and TDT is
locator.

5) _4fLTDT and TDT both identify a user-defined type and only one of LTDT and T
user-defined type locator.

Case:

~
l—

ME,

Fany. If
condition

[and TDT

DT and

an array

a multiset

DT is a

204 Call-Level Interface (SQL/CLI)

T) Tf TDT iS a focator type, then

Case:

A) If SVisnot the null value, then a locator L that uniquely identifies SV is generated and
the value TV of the CN-th <target specification> is set to an implementation-dependent

four-octet value that represents L.

B) Otherwise, the value TV of the CN-th <target specification> is the null value.

2) If SDT and TDT are predefined data types, then
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Case:

A)

If the <cast specification>

CAST ( SV AS TDT )

GetData

does not conform to the Syntax Rules of Subclause 6.13, “<cast specification>", in

[1SO9075-2], and there is an implementation-defined conversion from type

DT to

type TDT, then that implementation-defined conversion is effectively performed,

3)

B)

If SDT is a user-defined type and' TDT is a predefined data type, then:

A)
B)

C)

CONVETTING SV IO Type TD T, and the Tesultis the value TV of the CN-UT<tar
cation>.

Otherwise:

1) If the <cast specification>

CAST ( SV AS TDT )

t specifi-

does not conform to the Syntax Rules of Subcladse 6.13, “<cast specifjcation>",

in [ISO9075-2], then an exception conditionis raised: dynamic QLU
restricted data type attribute violation.

I1)  The <cast specification>

CAST ( SV AS TDT )

is effectively performed,and the result is the value TV of the CN-th
specification>.

Let DT be the data type-identified by SDT.

error —

<target

If the current SQL-session has a group name corresponding to the user-defined name

of DT, then let GN be that group name; otherwise, let GN be the default trg
group name associated with the current SQL-session.

The Syntax Rules of Subclause 9.25, “Determination of a from-sql functio
[ISO9075-2], are applied with DT and GN as TYPE and GROUP, respectiv

Case:

)i If there is an applicable from-sgl function, then let FSF be that from-sg
and let FSFRT be the <returns data type> of FS-.

Case:

nsform

N”, in
ely.

| function

1) If FSFRT is compatible with TDT, then the from-sqgl function TSF is
effectively invoked with SV as its input parameter and the <return value>

is the value TV of the CN-th <target specification>.

2) Otherwise, an exception condition is raised: dynamic SQL error —

restricted data type attribute violation.

I1)  Otherwise, an exception condition is raised: dynamic SQL error — data type

transfor m function violation.

27) CN becomes the fetched column number associated with the fetched row associated with S
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28) If TV is the null value, then
Case:

a) If StrLen_or_Ind is a null pointer, then an exception condition is raised: data exception — null value,
no indicator parameter.

b) Otherwise, StrLen_or_Ind is set to the appropriate 'Code' for SQL NULL DATA in Table 27, “Mis-
cellaneous codes used in CLI”, and the value of TargetValue is implementation-dependent.

29) Let QL be the value of BufferLength.

30) If null termination is True for the current SQL-environment, then let NB be the length in-octets pf a null
terminator in the character set of the i-th bound target; otherwise let NB be O (zero).

31) If TV is not the null value, then:
a) $trLen_or_Ind is set to O (zero).
b) Case:

[ If TT does not indicate CHARACTER, CHARACTER L/ARGE OBJECT, BINARY |BINARY
VARYING, or BINARY LARGE OBJECT, then TargetValue is set to TV.

ili) Otherwise:
1) If TTis CHARACTER or CHARACTER'LARGE OBJECT, then:

A) If TV is a zero-length character string, then it is implementation-defined whether or
not an exception condition israised: data exception — zero-length character string.

B) The General Rules of Subclause 5.14, “Character string retrieval”, are applied with
TargetValue, TV, OL,\and StrLen_or_Ind as TARGET, VALUE, OCTET LENGTH,
and RETURNED, OCTET LENGTH, respectively.

2) If TT is BINARY, BINARY VARYING, or BINARY LARGE OBJECT, then the General
Rules of Subclause 5.15, “Binary string retrieval”, are applied with TargetValug, TV, OL,
and StrLen,_or, Ind as TARGET, VALUE, OCTET LENGTH, and RETURNED QCTET
LENGTH;respectively.

3) If ECNJs not less than zero, then let DV be TV and let DL be the length of TV ip octets.
4) 4dcetFL be (FL+OL-NB).

5)> If FL is less than DL, then —CN becomes the fetched column number associated with the
fetched row associated with Sand FL, DV and DL become the fetched length, data value,
and data length, respectively, associated with the fetched column number.
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6.31 GetDescField

Function

Get a field from a CLI descriptor area.

Definitian

GetDescHield (

p of the

N an

scriptor

CRIPTOR

DesdriptorHandle IN INTEGER,
RecdrdNumber IN SMALLINT,
Fielldldentifier IN SMALLINT,
Value ouT ANY,
BuffierLength IN INTEGER,
StrijngLength ouT INTEGER )
RETURNS SMALLINT
Generdl Rules
1) Let D be the allocated CLI descriptor area identified by DeseriptorHandle and let N be the valu
COUNT field of D.
2) Let Rl be the value of Fieldldentifier.
3) If Fljis not one of the code values in Table 21, “€odes used for SQL/CLI descriptor fields”, the
exception condition is raised: CLI-specific gondition — invalid descriptor field identifier.
4) Let RN be the value of RecordNumber,
5) Let TYPE be the value of the Type-column in the row of Table 21, “Codes used for SQL/CLI dg
fieldg”, that contains FI.
6) The General Rules of Subclause 5.16, “Deferred parameter check”, are applied to D as the DES
AREA.
7) IfTYPEis'ITEM, then:
a) If RNis lgssithan 1 (one), then an exception condition is raised: dynamic SQL error — invalid
glescriptor-index.
b) If.RNis greater than N, then a completion condition is raised: no data.
8) If D is an implementation row descriptor, then let Sbe the allocated SQL-statement associated with D.
9) Let MBRbe the value of the May Be Retrieved column in the row of Table 23, “Ability to retrieve SQL/CLI
descriptor fields”, that contains FI and the column that contains the descriptor type D.
10) If MBRis'PS'and there is no prepared or executed statement associated with S then an exception condition

is raised: CLI-specific condition — associated statement is not prepared.

11) If MBRis 'No', then an exception condition is raised: CLI-specific condition — invalid descriptor field
identifier.
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12) If Fl indicates a descriptor field whose value is the initially undefined value created when the descriptor
was created, then an exception condition is raised: CLI-specific condition — invalid descriptor field iden-
tifier.

13) Let IDA be the item descriptor area of D specified by RN.

14) If TYPE is 'HEADER', then header information from the descriptor area D is retrieved as follows.

Case:

a) If Fl indicates COUNT, then the value retrieved is N.
b) If Fl indicates ALLOC_TYPE, then the value retrieved is the allocation type for D,

c) If Fl indicates an implementation-defined descriptor header field, then the value retrieved ig the value
of the implementation-defined descriptor header field identified by FI.

d) Otherwise, if FI indicates a descriptor header field defined in Table 21,~Cedes used for SQL/CLI
dlescriptor fields”, then the value retrieved is the value of the descriptorheader field identifijed by FI.

15) If TYPE is 'ITEM', then item information from the descriptor area D.is retrieved as follows:
Case

a) If Fl indicates an implementation-defined descriptor itent field, then the value retrieved is the value
f the implementation-defined descriptor item field gf MDA identified by FI.

b) Otherwise, if FI indicates a descriptor item field-defined in Table 21, “Codes used for SQLYCLI
escriptor fields”, then the value retrieved is the value of the descriptor item field of DA identified
y Fl.

16) Let \f be the value retrieved.

17) If Flfindicates a descriptor field whoserow in Table 6, “Fields in SQL/CLI row and parameter ¢lescriptor
areas|’, contains a Data Type that isnot CHARACTER VARYING, then Value is set to V and ng further
rules|of this Subclause are applied:

18) Let BL be the value of BufferLength.

19) If Fl findicates a descriptor field whose row in Table 6, “Fields in SQL/CLI row and parameter glescriptor
areag|’, contains a DataType that is CHARACTER VARYING, then the General Rules of Subclpuse 5.14,
“Chalacter string.retrieval”, are applied with Value, V, BL, and StringLength as TARGET, VALUE| TARGET
OCTET LENGTH, and RETURNED OCTET LENGTH, respectively.
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Function

Get commonly-used fields from a CLI descriptor area.

Definitian
IN INTEGER,
IN SMALLINT,
ouT CHARACTER(L),
IN SMALLINT,
ouT SMALLINT,
ouT SMALLINT,
ouT SMALLINT,
ouT INTEGER,
ouT SMALLINT,
ouT SMALLINT,
ouT SMALLINT )
RETURNS SMALLINT
where L Has a maximum value equal to the implementation-defined maximum length of a variable-length
character fstring.
Generdl Rules
1) Let [} be the allocated CLI descriptor. area identified by DescriptorHandle and let N be the valug of the
COUNT field of D.
2) The General Rules of Subclause 5:16, “Deferred parameter check”, are applied to D as the DESCRIPTOR

ARE
3) LetH
4) Case

a)

iy

N be the value of RécordNumber.

f RN is less'than 1 (one), then an exception condition is raised: dynamic SQL error — invglid

lescriptor index.
b)

thérwise, if RN is greater than N, then a completion condition is raised: no data.

5) IfDi

s an implementation row descriptor associated with an allocated SQL-statement Sand there is no

prepared or executed statement associated with S, then an exception condition is raised: CLI-specific con-
dition — associated statement is not prepared.

6) Let ITEM be the <dynamic parameter specification> or <select list> column (or part thereof, if the item
descriptor area of D is a subordinate descriptor) described by the item descriptor area of D specified by

RN.

7) Let BL be the value of BufferLength.

8) Information is retrieved from D:
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a) If Type is not a null pointer, then Type is set to the value of the TYPE field of ITEM.

b) If SubType is not a null pointer, then SubType is set to the value of the DATETIME_INTER-
VAL_CODE field of ITEM.

c) If Length is not a null pointer, then Length is set to value of the OCTET_LENGTH field of ITEM.
d) If Precision is not a null pointer, then Precision is set to the value of the PRECISION field of ITEM.

e | . . . .
f)  If Nullable is not a null pointer, then Nullable is set to the value of the NULLABLE field Jf ITEM.

g) If Name is not a null pointer, then
Case:

i If null termination is False for the current SQL-environment and BL)IS zero, then nd further
rules of this Subclause are applied.

iiN) Otherwise:
1) The value retrieved is the value of the NAME field'of ITEM.
2) LetV be the value retrieved.

3) The General Rules of Subclause 5.14, “Character string retrieval”, are applied wlith Name,
V, BL, and NameLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED
OCTET LENGTH, respectively.
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Function

Get information from a CLI diagnostics area.

exception

 -environ-

atement,

pscriptor

Definitian
GetDiagHield (
HandleType IN SMALLINT,
Handle IN INTEGER,
RecdrdNumber IN SMALLINT,
Diagldentifier IN SMALLINT,
DiaglInfo ouT ANY,
BuffierLength IN SMALLINT,
StrijngLength ouT SMALLINT )
RETURNS SMALLINT
Generdl Rules
1) Let HT be the value of HandleType.
2) IfHTis not one of the code values in Table 14, “Codes Used for SQL/CLI handle types”, then an
condftion is raised: CLI-specific condition — invalid handle.
3) Case
a) I HTindicates ENVIRONMENT HANDLE and Handle does not identify an allocated SQL
ment, then an exception condition-is raised: CLI-specific condition — invalid handle.
b) IfHT indicates CONNECHON HANDLE and Handle does not identify an allocated SQL-cdnnection,
then an exception condition’is raised: CLI-specific condition — invalid handle.
c) If HT indicates STAREMENT HANDLE and Handle does not identify an allocated SQL-s
then an exception condition is raised: CLI-specific condition — invalid handle.
d) If HT indicates DESCRIPTOR HANDLE and Handle does not identify an allocated CLI d
grea, theran exception condition is raised: CLI-specific condition — invalid handle.
4) Let DI be(the value of Diagldentifier.
5) If Dllis-hetene-efthe-code-valuesinTable 13, ~Codesused-for SOL/CHHdiagnesticfields~theén an
exception condition is raised: CLI-specific condition — invalid attribute value.
6) Let TYPE be the value of the Type column in the row that contains DI in Table 13, “Codes used for SQL/CLI
diagnostic fields”.
7) Let RN be the value of RecordNumber.
8) Let Rbe the most recently executed CLI routine, other than GetDiagRec, GetDiagField, or Error, for which

Handle was passed as the value of an input handle and let N be the number of status records generated by
the execution of R
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NOTE 39 — The GetDiagRec, GetDiagField, and Error routines may cause exception or completion conditions to be raised,
but they do not cause diagnostic information to be generated.

9) If TYPEis 'STATUS', then:

a) If RNis less than 1 (one), then an exception condition is raised: invalid condition number.

b) If RN is greater than N, then a completion condition is raised: no data, and no further rules of this
Subclause are applied.

10) If Dlj;ndlcates ROW_COUNT and R 1s nerther EXecute nor EXeCDITECT, then an exception cong

raise

11) If TYPE is 'HEADER', then header information from the diagnostics area associated with.the re

ident
a)
b)

c)

d)
§

. CLI-specific condition — invalid attribute identifier.

fied by Handle is retrieved.

f DI indicates NUMBER, then the value retrieved is N.
f DI indicates DYNAMIC_FUNCTION, then

Case:

If no SQL-statement was being prepared or executed by-R, then the value retrieved
length string.

i) Otherwise, the value retrieved is the character-identifier of the SQL-statement being
or executed by R. The value DYNAMIC_FWUNCTION values are specified in Table
statement codes”, in [1ISO9075-2].

NOTE 40 — Additional valid DYNAMIC.\EUNCTION values may be defined in other parts of IS
f DI indicates DYNAMIC_FUNCTION:CODE, then
Case:
If no SQL-statement was.béing prepared or executed by R, then the value retrieved i

i) Otherwise, the value retrieved is the integer identifier of the SQL-statement being p
executed by R. The value DYNAMIC_FUNCTION_CODE values are specified in T
“SQL-statement.codes”, in [ISO9075-2].

NOTE 41 s— Additional valid DYNAMIC_FUNCTION_CODE values may be defined in other parts
9075;

f DI indicates RETURNCODE, then the value retrieved is the code indicating the basic re
xecution of R. Subclause 4.2, “Return codes”, specifies the code values and their meaning

NOTE 42 — The value retrieved will never indicate Invalid handle or Data needed, since no diagnostic

ition is

source

S a Zero-

prepared
7,“SQL-

D/IEC 9075.

5 0 (zero).
epared or
able 37,

of ISO/IEC

sult of the
S.

nformation

iS generated if this is the basic result of the execution of R.

e) If DI indicates ROW_COUNT, the value retrieved is the number of rows affected as the result of
executing a <delete statement: searched>, <insert statement>, <merge statement>, or <update statement:
searched> as a direct result of the execution of the SQL-statement executed by R. Let Sbe the <delete
statement: searched>, <insert statement>, <merge statement>, or <update statement: searched>. Let
T be the table identified by the <table name> directly contained in S

Case:

i) If Sis an <insert statement>, then the value retrieved is the number of rows inserted
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i) If Sis a <merge statement>, then let TR1 be the <target table> immediately contained in S let
TR2 be the <table reference> immediately contained in S and let SC be the <search condition>
immediately contained in S. If <merge correlation name> is specified, let MCN be “AS <merge
correlation name>"; otherwise, let MCN be a zero-length string.

Case:

1) If Scontains a <merge when matched clause> and does not contain a <merge when not
matched clause>, then the value retrieved is effectively derived by executing the statement:

SELECT COUNT (*)
FROM TRL MCN, TR2
WHERE SC

before the execution of S

2) If Scontains a <merge when not matched clause> and does not’contain a <merge when
matched clause>, then the value retrieved is effectively derived by executing the $tatement:

( SELECT COUNT(*)
FROM TRL MCN
RIGHT OUTER JOIN
TR2
ON SC )

( SELECT COUNT (*)
FROM TRL MCN, TR2
WHERE SC )

before the execution of S

3) If Scontains both a <merge when matched clause> and a <merge when not matched clause>,
then the value retrievedis effectively derived by executing the statement:

SELECT COUNT (%)
FROM TR1 MCN
RIGHT OUTER JOIN
TR2
oN\.sC

befare the execution of S

i) IfSis'a <delete statement: searched> or an <update statement: searched>, then

Case:

LAY QA + for I PN +ha. 4l [ ot PP N ~H I't fT
1) 1T OUUTO Tiut Lutitart a sscarull CUTIUTUUTT, UTITIT UTT vadiutT ITTUITvVCU 15 UIT LdlUull all y 0

before the execution of S

2) Otherwise, let SC be the <search condition> directly contained in S The value retrieved
is effectively derived by executing the statement:

SELECT COUNT(*)
FROM T
WHERE SC

before the execution of S
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The value retrieved following the execution by Rof an SQL-statement that does not directly
result in the execution of a <delete statement: searched>, <insert statement>, <merge
statement>, or <update statement: searched> is implementation-dependent.

f) If DI indicates MORE, then the value retrieved is
Case:

)] If more conditions were raised during execution of R than have been stored in the diagnostics

" than-1 (ana)
arcd, tictnt L \UIIUI.

i If all the conditions that were raised during execution of R have been stored in-the djagnostics
area, then 0 (zero).

g) |If DI indicates TRANSACTIONS_COMMITTED, then the value retrieved is thé number ¢f SQL-
transactions that have been committed since the most recent time at which the diagnostics afea for HT
vas emptied.

NOTE 43 — See the General Rules of Subclause 13.3, “<externally-invoked pracedute>", in [ISO9075-2]. TRANSAC-
TIONS_COMMITTED indicates the number of SQL-transactions that were_comimitted during the invocation of an
external routine.

h) If DI indicates TRANSACTIONS _ROLLED_BACK, then the value retrieved is the numbgr of SQL-
transactions that have been rolled back since the most reeent’time at which the diagnostics|area for
HT was emptied.

NOTE 44 — See the General Rules of Subclause 13.3, “<externally-invoked procedure>”, in [ISO9075-2]. TRANSAC-
TIONS_ROLLED_BACK indicates the number of SQLxtransactions that were rolled back during the invdcation of an
external routine.

i) If DI indicates TRANSACTION_ACTIVE;then the value retrieved is 1 (one) if an SQL-transaction
is currently active and is 0 (zero) if an SQL-transaction is not currently active.

NOTE 45 — TRANSACTION_ACTIVE indicates whether an SQL-transaction is active upon return fron] an external
routine.

j)  If DI indicates an implementation-defined diagnostics header field, then the value retrieve( is the
alue of the implementationsdefined diagnostics header field.

12) If TYPE is 'STATUS', then.anformation from the RN-th status record in the diagnostics area ass@ciated
with fhe resource identified by Handle is retrieved.

a) If DI indicates. CONDITION_NUMBER, then the value retrieved is RN.

b) If DI indicates SQLSTATE, then the value retrieved is the SQLSTATE value corresponding to the
4tatus-condition.

¢) IfDlindicates NATIVE_CODE, then the value retrieved is the implementation-defined native error
COde corresponding to the status condition.

d) If DI indicates MESSAGE_TEXT, then the value retrieved is

Case:

i) If the value of SQLSTATE corresponds to external routine invocation exception, external
routine exception, or warning, then the message text item of the SQL-invoked routine that
raised the exception condition.

i) Otherwise, an implementation-defined character string.
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NOTE 46 — An implementation may provide <space>s or a zero-length string or a character string that describes

the status condition.

e) If DI indicates MESSAGE_LENGTH, then the value retrieved is the length in characters of the char-
acter string value of MESSAGE_TEXT corresponding to the status condition.

f) If DI indicates MESSAGE_OCTET_LENGTH, then the value retrieved is the length in octets of the
character string value of MESSAGE_TEXT corresponding to the status condition.

9)

h)

g

1

2] or Subclause 5.17, “CLI-specific status codes”, and shall be an implementation-défined

quthority that defined the subclass code of the SQLSTATE value corresponding to the status
That value shall be 'ISO 9075 if the subclass code is fully defined in,Subclause 24.1, “SQL

TINE_CATALOG, ROUTINE_SCHEMA, ROUTINE_NAME, SPECIFIC_NAME, TRIGG

ing authority

at deflned the class code of the SQLSTATE value correspondlng to the status condltlon T
hall be 'ISO 9075' if the class code is fully defined in Subclause 24.1, “SQLSTATE ;in[1

tring other than '1SO 9075' for any implementation-defined class code.

f DI indicates SUBCLASS_ORIGIN, then the value retrieved is the identification of the n

[1ISO9075-2], or Subclause 5.17, “CLI-specific status codes”, and shall’be an implementatid
haracter string other than 'ISO 9075' for any implementation-defined subclass code.

f DI indicates CURSOR_NAME, CONSTRAINT_CATALOG, CONSTRAINT_SCHEM

TRAINT_NAME, CATALOG_NAME, SCHEMA_NAME, TABLE_NAME, COLUMN/|!

ARAMETER_MODE, PARAMETER_NAME, PARAMETER_ORDINAL_POSITION,

\LOG, TRIGGER_SCHEMA, or TRIGGER_NAME, then the values retrieved are
Case:

If the value of SQLSTATE correspends to warning — cursor operation conflict, then
of CURSOR_NAME is the namé‘of the cursor that caused the completion condition tg

i) If the value of SQLSTATE gorresponds to integrity constraint violation, transaction
— integrity constraint viotation, or triggered data change violation, then:

1) Thevalues of CONSTRAINT_CATALOG and CONSTRAINT_SCHEMA are th
name> andthe'<unqgualified schema name> of the <schema name> of the schema
the constraint or assertion. The value of CONSTRAINT_NAME is the <qualified i
of the constraint or assertion.

2) [Case:

A) If the violated integrity constraint is a table constraint, then the value of
TABLE_NAME is the <qualified identifier> of the table TBL in which the
straint is contained.

hat value
509075-
Character

hming

condition.
[STATE”,
n-defined

A, CON-
NAME,
ROU-
ER_CAT-

the value
be raised.

rollback

b <catalog
ontaining
dentifier>

able con-
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Case:

1) If TBL is a declared local temporary table, then the values of CATA-
LOG_NAME and SCHEMA_NAME are spaces and 'MODULE', respectively.

I1)  Otherwise, the values of CATALOG_NAME and SCHEMA_NAME are the

<catalog name> and the <unqualified schema name> of the <schem
of TBL, respectively.

a name>

B) If the violated integrity constraint is an assertion and if only one table referenced by

the assertion has been modified as a result of executing the SQL-statement,

then the
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C)

i)

2)

1)

2)

3)

<catalog na
that contains the table that caused the syntax error or the access rule violation a
<qualified identifier>, respectively. If TABLE_NAME refers to a declared'ocal t
table, then CATALOG_NAME is <space>s and SCHEMA_NAME contains 'MIODULE'.

) If the value of SQLSTATE corresponds to with check-option violation, then the valu
CATALOG_NAME, SCHEMA NAME, and TABLE_NAME are the <catalog nam¢> and the
<unqualified schema name> of the <schema name> of the schema that contains the \iew that
caused the violation of the WITH CHECK ©PTION, and the <qualified identifier> ofthat view,
respectively.

values of CATALOG_NAME, SCHEMA NAME, and TABLE_NAME are the
<catalog name>, the <unqualified schema name> of the <schema name>, and the
<qualified identifier>, respectively, of the modified table.

Otherwise, the values of CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME
are <space>s.

If the value of SQLSTATE corresponds to syntax error or access rule violation, then:

¢ the
schema
d the
mporary

A
wAw \

me>, the <unqualified schema name> of the <schema name> of; the

If the syntax error or the access rule violation was for an inaccessible column, then the
value of COLUMN_NAME is the <column name> of that celumn. Otherwise, the value
of COLUMN_NAME is <space>s.

If the value of SQLSTATE corresponds to invalid cursor_state, then the value of CUR-
SOR_NAME is the name of the CLI cursor that is in theinvalid state.

s of

i)  If the value of SQLSTATE does not correspond to syntax error or access rule violatjon, then:

If the values of CATALOGSNAME, SCHEMA_NAME, TABLE_NAME, and
UMN_NAME identify,a column for which no privileges are granted to the enafpled
authorization identifiers, then the value of COLUMN_NAME is replaced by a z¢
string.

If the values of CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME i
table for which no privileges are granted to the enabled authorization identifierg, then the
values.of CATALOG_NAME, SCHEMA NAME, and TABLE_NAME are repjaced by

a zero=length string.

Ifthe values of CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CON-
STRAINT_NAME identify a <table constraint> for some table T and if no priv
T are granted to the enabled authorization identifiers, then the values of CON-

STRAINT_CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINT_NANIE are

ranlaca
TC

COL-

ro-length

Jentify a

leges for

Ao zara Inn h ctrin

PTaCT T Iy

4)

ot fal
T ZCTUIChyguTotrTiTgs

If the values of CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CON-

STRAINT_NAME identify an assertion contained in some schema Sand if the owner of
Sis not included in the set of enabled authorization identifiers, then the values of CON-
STRAINT_CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINT_NAME are
replaced by a zero-length string.

vii)

If the value of SQLSTATE corresponds to triggered action exception, to transaction rollback

— triggered action exception, or to triggered data change viol ation that was caused by a trigger,

then:
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1) The values of TRIGGER_CATALOG and TRIGGER_SCHEMA are the <catalog hame>
and the <unqualified schema name>, respectively, of the <schema name> of the schema
containing the trigger. The value of TRIGGER_NAME is the <qualified identifier> of the
<trigger name> of the trigger.

2) The values of CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME are the
<catalog name>, the <unqualified schema name> of the <schema name>, and the <qualified
identifier> of the <table name>, respectively, of the table on which the trigger is defined.

i) Tfthe value of SQLSTATE corresponds o external routine invocation exception, or tp external
routine exception, then:

1) The values of ROUTINE_CATALOG and ROUTINE_SCHEMA are the <catalpg name>
and the <unqualified schema name>, respectively,of the <schema name> of the|schema
containing the SQL-invoked routine.

2) The values of ROUTINE_NAME and SPECIFIC_NAME are the <identifier> gf the
<routine name> and the <identifier> of the <specific namé>-of the SQL-invokef routine,
respectively.

3) Case:

A) If the condition is related to some parameter'P; of the SQL-invoked routing, then:
)] The value of PARAMETER {MODE is the <parameter mode> of P;

I1)  The value of PARAMETER_ORDINAL_POSITION is the value offi.
1)  The value of PARAMETER_NAME is a zero-length string.

B) Otherwise:
1) The value.ochPARAMETER_MODE is a zero-length string.
I1)  The value of PARAMETER_ORDINAL_POSITION is O (zero).
1)  Thevalue of PARAMETER_NAME is a zero-length string.

iX)  Ifthe value of\SQLSTATE corresponds to data exception — numeric value out of rgnge, data
exception—invalid character value for cast, data exception — string data, right truncation,
data exception — interval field overflow, integrity constraint violation, or warning + string
data;right truncation, and the condition was raised as the result of an assignment tg an SQL
parameter during an SQL-invoked routine invocation, then:

1) The values of ROUTINE_CATALOG and ROUTINE_SCHEMA are the <cata:rg name>
and <unqualified schema name>, respectively, of the <schema name> of the scljema con-
taining the SQL-invoked routine.

2) The values of ROUTINE_NAME and SPECIFIC_NAME are the <identifier> of the
<routine name> and the <identifier> of the <specific name>, respectively, of the SQL-
invoked routine.

3) |If the condition is related to some parameter P; of the SQL-invoked routine, then:
A) The value of PARAMETER_MODE is the <parameter mode> of P;.
B) The value of PARAMETER_ORDINAL_POSITION is the value of i.
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)

k)

n)

C) If an <SQL parameter name> was specified for the SQL parameter when the SQL-

invoked routine was created, then the value of PARAMETER_NAME is th

e <SQL

parameter name> of that SQL parameter, P;; otherwise, the value of PARAME-

TER_NAME is a zero-length string.
If DI indicates SERVER_NAME or CONNECTION_NAME, then the values retrieved are

Case:

the implementation-defined connection name associated with that SQL-server refer
respectively.

()] If Ris Disconnect, then the name of the SQL-server and the associated implementati
connection name, respectively, associated with the allocated SQL-connection refere

iii)  If the status condition was caused by the application of the General"Rules of Subcla
“Implicit set connection”, then the name of the SQL-server and the implementation
connection name, respectively, associated with the dormant SQL-connection specifi
application of that Subclause.

iv)  If the status condition was raised in an SQL-session,then the name of the SQL-serv
implementation-defined connection name, respectively, associated with the SQL-seg
which the status condition was raised.

) Otherwise, zero-length strings.
f DI indicates CONDITION_IDENTIFIER, then the value retrieved is
Case:

i If the value of SQLSTATE corresponds to unhandled user-defined exception, then the <
name> of the user-defined-éxception.

ili) Otherwise, a zero-length string.

f Fl indicates ROW_NUMBER, then the value retrieved is the number of the row in the rq
vhich this status recerd corresponds. If the status record does not correspond to any partic
then the value retrieved is O (zero).

f FI indicates. COLUMN_NUMBER, then the value retrieved is the number of the columr

e valueretrieved is O (zero).

f D} indicates an implementation-defined diagnostics status field, then the value retrieved is

by Rand
nce,

n-defined
cedby R

ise 5.3,
defined
bd in the

er and the
sion in

condition

wset to
Iilar row,

to which

mis status-record corresponds. If the status record does not correspond to any particular column, then

the value

of the implpmpnfafinn-dpfinpd diagnnqtim status field

13) Let V be the value retrieved.

14) If DI indicates a diagnostics field whose row in Table 1, “Header fields in SQL/CLI diagnostics areas” or
Table 2, “Status record fields in SQL/CLI diagnostics areas”, contains a Data Type that is neither CHAR-
ACTER nor CHARACTER VARYING, then DiaglInfo is set to V and no further rules of this Subclause
are applied.

15) Let BL be the value of BufferLength.
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16) If BL is not greater than zero, then an exception condition is raised: CLI-specific condition — invalid string

length or buffer length.
17) Let L be the length in octets of V.
18) If StringLength is not a null pointer, then StringLength is set to L.
19) Case:

a)

i If L is not greater than BL, then the first L octets of Diaglnfo are set to V and the valjues of the

remaining octets of DiagInfo are implementation-dependent.
i) Otherwise, Diaglnfo is set to the first BL octets of V.

b) Otherwise, let k be the number of octets in a null terminator in the character set of DiagInf
e phrase “implementation-defined null character that terminates a C.character string” impl
all of whose bits are 0 (zero).

Case:

values of the remaining characters of Diaginfo are implementation-dependent.

()] Otherwise, Diaglinfo is set to the first (BL—k) octets of V concatenated with a single i
tation-defined null character that terminates a C character string.

D and let
Iy k octets,

i If L is not greater than (BL—k), then the first (L+k)Octets of Diaginfo are set to V corfcatenated
with a single implementation-defined null character that terminates a C character stifing. The

mplemen-
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Function

Get commonly-used information from a CLI diagnostics area.

Definitian

IN SMALLINT,

IN INTEGER,

IN SMALLINT,

ouT CHARACTER(5),

ouT INTEGER,
MesgageText ouT CHARACTER(L),
BuffierLength IN SMALLINT,
TextlLength ouT SMALLINT )

RETURNS SMALLINT

where L Has a maximum value equal to the implementation-definéd maximum length of a variable-length
character fstring.

Generdl Rules

1) Let HT be the value of HandleType.

2) If HTis not one of the code values in Table'14, “Codes used for SQL/CLI handle types”, then anjexception
condftion is raised: CLI-specific condition — invalid handle.

3) Case

a) IfHT indicates ENVIRONMENT HANDLE and Handle does not identify an allocated SQL-environ-
ment, then an exception.condition is raised: CLI-specific condition — invalid handle.

b) IfHT indicates CONNECTION HANDLE and Handle does not identify an allocated SQL-cdnnection,
then an exception condition is raised: CLI-specific condition — invalid handle.

¢) If HT indicates STATEMENT HANDLE and Handle does not identify an allocated SQL-sfatement,
then an-exception condition is raised: CLI-specific condition — invalid handle.

d) If\HT indicates DESCRIPTOR HANDLE and Handle does not identify an allocated CLI dpscriptor
ared, themarmexceptiomconditionis raisedCLi=specific torditrom—imvatidtarndte:

4) Let RN be the value of RecordNumber.

5) Let Rbe the most recently executed CLI routine, other than GetDiagRec, GetDiagField, or Error, for which
Handle was passed as the value of an input handle and let N be the number of status records generated by
the execution of R

NOTE 47 — The GetDiagRec, GetDiagField, and Error routines may cause exception or completion conditions to be raised,
but they do not cause diagnostic information to be generated.

6) If RN is less than 1 (one), then an exception condition is raised: invalid condition number.
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If RN is greater than N, then a completion condition is raised: no data, and no further rules of this Subclause

are applied.

Let BL be the value of BufferLength.

Information from the RN-th status record in the diagnostics area associated with the resource identified by
Handle is retrieved.

If Sglstate is not a null pointer, then Sqlstate is set to the SQLSTATE value corresponding to the status

a)

b)

c)

Case:

aelition
YOTTOTaoTT,

f NativeError is not a null pointer, then NativeError is set to the implementation-defined n
¢ode corresponding to the status condition.

f MessageText is not a null pointer, then

If null termination is False for the current SQL-environment ahd-BL is zero, then ng
rules of this Subclause are applied.

Otherwise, an implementation-defined character string istétrieved. Let MT be the im
tion-defined character string that is retrieved and let k= be the length in octets of MT.
not greater than zero, then an exception conditions raised: CLI-specific condition
string length or buffer length. If TextLength issnot a null pointer, then TextLength is

Case:
1) If null termination is False for thecurrent SQL-environment, then
Case:

A) If L is not greater than BL, then the first L octets of MessageText are set to
the values of the remaining octets of MessageText are implementation-dep

B) Otherwise,.MessageText is set to the first BL octets of MT.

2) Otherwise,let kthe number of octets in a null terminator in the character set of Mg

itive error

further

blementa-
If BL is
- invalid
setto L.

MT and
endent.

ssageText

and let thesphrase “implementation-defined null character that terminates a C clparacter

string” imply k octets, all of whose bits are 0 (zero).

Case:
A) If L is not greater than (BL-K), then the first (L+k) octets of MessageText a

e set to

MT concatenated with a single implementation-defined null character that terminates

a C character string. The values of the remaining characters of MessageTe

tare

mnlamaontatinn_danandant
HAptemeRtaHoR-aepeRaeht:

B) Otherwise, MessageText is set to the first (BL—k) octets of MT concatenate
single implementation-defined null character that terminates a C character

d with a
string.

NOTE 48 — An implementation may provide <space>s or a zero-length string or a character string that describes

the status condition.
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6.35 GetEnvAttr

Function

Get the value of an SQL-environment attribute.

Definitian
GetEnvAttr (
EnvifronmentHandle IN INTEGER,
Attrjibute IN INTEGER,
Value ouT ANY,
BuffierLength IN INTEGER,
StrijngLength ouT INTEGER )
RETURNS SMALLINT
Generdl Rules
1) Case
a) If EnvironmentHandle does not identify an allocatedSQL-environment or if it identifies an
gkeleton SQL-environment, then an exception condition is raised: CLI-specific condition —
handle.
b) Otherwise:
i Let E be the allocated SQL-environment identified by EnvironmentHandle.
i)  The diagnostics area associated with E is emptied.
2) Let A be the value of Attribute,
3) If Aip not one of the code values in Table 16, “Codes used for environment attributes”, then an
condftion is raised: CLI~specific condition — invalid attribute identifier.

4) If Aipdicates NULL TERMINATION, then

Case

a)

f null-termination for E is True, then Value is set to 1 (one).

allocated
L invalid

exception

b)

fautl termination for E is False, then Value is set to 0 (zero).

5) If A specifies an implementation-defined environment attribute, then

Case:

a) If the data type for the environment attribute is specified in Table 20, “Data types of attributes”, as
INTEGER, then Value is set to the value of the implementation-defined environment attribute.

b) Otherwise:

) Let BL be the value of BufferLength.
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i) Let AV be the value of the implementation-defined environment attribute.

iii)  The General Rules of Subclause 5.14, “Character string retrieval”, are applied with Value, AV,
BL, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED

OCTET LENGTH, respectively.
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Function

Get information about features supported by the CLI implementation.

Definitian

reinfo (

ctionHandle IN INTEGER,
ureType IN CHARACTER(L1),
ureTypelLength IN SMALLINT,
ureld IN CHARACTER(L2),
ureldLength IN SMALLINT,
atureld IN CHARACTER(L3),
atureldLength IN SMALLINT,

rted ouT SMALLINT )

where L1{L2, and L3 has a maximum value equal to the implementation-defined maximum length of 4 variable-

f ConnectionHandle does not identify~an allocated SQL-connection, then an exception condition is
aised: CLI-specific condition —.invalid handle.

b) Otherwise:

i Let C be the allocated SQL-connection identified by ConnectionHandle.
ili) The diagnostics area associated with C is emptied.

2) Case

a) If there is-ng established SQL-connection associated with C, then an exception condition i$ raised:
¢onnection‘exception — connection does not exist.

b) Otherwise, let EC be the established SQL-connection associated with C.

3) IfECis not the current SQL-connection, then the General Rules of Subclause 5.3, “Implicit set connection”,
are applied with EC as dormant SQL-connection.

4) Let FTL be the value of FeatureTypeLength.
5) Case:
a) If FTL is not negative, then let L be FTL.

b) IfFTLindicates NULL TERMINATED, then let L be the number of octets of FeatureType that precede
the implementation-defined null character that terminates a C character string.
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c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or buffer

length.
6) Case:
a) If Lis zero, then an exception condition is raised: CLI-specific condition — invalid string length or
buffer length.
b) Otherwise, let FTV be the first L octets of FeatureType and let FT be the value of

7) If FT]is other than 'FEATURE' or 'SUBFEATURE', then an exception condition is raisedi,CLI-
cond|tion — invalid attribute value.

8) Let HIL be the value of FeatureldldLength.

9) Case
a) If FIL is not negative, then let L be FIL.
b) If FIL indicates NULL TERMINATED, then let L be the number of octets of Featureld tha
the implementation-defined null character that terminates ac€ character string.
c) Otherwise, an exception condition is raised: CLI-specifi¢ condition — invalid string length
length.
10) Case
a) If L is zero, then an exception condition is*raised: CLI-specific condition — invalid string |
buffer length.
b) Otherwise, let FIV be the first L octets of Featureld and let FI be the value of
TRIM ( BOTH " " FROM "FI ¥%)
11) Case
a) |If FTis 'SUBFEATURE', then:

©ISO/IEC 2016 — All rights reserved

TRIM ( BOTH * * FROM “FTV® )

i Let SFIL be’the value of SubFeatureldLength.
)] Casé:

)" If SFIL is not negative, then let L be SFIL.

fpecific

t precede

or buffer

ength or

2) If SFIL indicates NULL TERMINATED, then let L be the number of octets of Sul

Featureld

that precede the implementation-defined null character that terminates a C character string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length

or buffer length.

iii)  Case:

1) If L is zero, then an exception condition is raised: CLI-specific condition — invalid string

length or buffer length.

2) Otherwise, let SFIV be the first L octets of SubFeatureld and let SFI be the value of
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TRIM ( BOTH * * FROM "SFIV® )

b) Otherwise, let SFI be a character string consisting of a single space.

12) If there is no row in the INFORMATION_SCHEMA.SQL_FEATURES view with TYPE equal to FT,
FEATURE_ID equal to FI, and SUB_FEATURE_ID equal SFI, then an exception condition is raised:
CLI-specific condition — invalid attribute value.

13 LtCIL\ L tacl-atat 1o aH o
) el e aranocatet statementnantreon—=:

14) Let §TMT be the character string:

SELECT IS_SUPPORTED
FROM| INFORMAT ION_SCHEMA.SQL_FEATURES
WHERE FEATURE_SUBFEATURE_PACKAGE_CODE = "FT*
ANp FEATURE_ID = “FI *©
ANp SUB_FEATURE_ID = "SFI *

15) Let IEDbe the single column value returned by the implicit invocation ofjExecDirect with SH as|the value
of StatementHandle, STMT as the value of StatementText, and the.Jength of STMT as the value of
TextlLength.

16) If any status condition, such as connection failure, is caused-ty. the implicit execution of ExecDifect, then:
a) The status records returned by ExecDirect are returned on ConnectionHandle.

b) This invocation of GetFeaturelnfo returns the same return code that was returned by the implicit
invocation of ExecDirect and no further Rules of this Subclause are applied.

17) If thd value of I1Sis "YES', then Supported is;set to 1 (one); otherwise, Supported is set to 0 (zerp).
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6.37 GetFunctions

Function

Determine whether a CLI routine is supported.

Definitian
GetFunctfions (
ConnectionHandle IN INTEGER,
Fungtionld IN SMALLINT,
Supported ouT SMALLINT )
RETURNS SMALLINT
Generdl Rules
1) Case
a) If ConnectionHandle does not identify an allocated SQILS-connection, then an exception condition is
flaised: CLI-specific condition — invalid handle.
b) Otherwise:
i Let C be the allocated SQL-connectionddentified by ConnectionHandle.
ili) The diagnostics area associated with C is emptied.
2) Case
a) If there is no established SQLcennection associated with C, then an exception condition i$ raised:
¢onnection exception — connection does not exist.
b) Otherwise, let EC be the established SQL-connection associated with C.
3) IfEQis not the current.SQL -connection, then the General Rules of Subclause 5.3, “Implicit set copnection”,
are applied with EC as-dormant SQL-connection.
4) Let HI be the valye of Functionid.
5) If Fl|is not@ne of the codes in Table 28, “Codes used to identify SQL/CLI routines”, then an exception
cond|tion‘is'raised: CLI-specific condition — invalid Functionld specified.
6) If FI identifies a CLT roufine that 1s supported by the implementation, then Supported is set to 1 (one);

©ISO/IEC 2016 — All rights reserved

otherwise, Supported is set to 0 (zero). Table 28, “Codes used to identify SQL/CLI routines”, specifies the
codes used to identify the CLI routines defined in this part of ISO/IEC 9075.
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6.38 GetlInfo

This Subclause is modified by Subclause 20.3, “Getlnfo”, in | SO/IEC 9075-9.

Function

Get information about the implementation.

Definition

GetlInfo |(
ConnectionHandle IN INTEGER,
InfgType IN SMALLINT,
Infovalue ouT ANY,
BuffierLength IN SMALLINT,
StrijngLength ouT SMALLINT )

RETURNS SMALLINT

Geners

1) Case

| Rules

a) If ConnectionHandle does not identify an allogated SQL-connection, then an exception condition is

b) Otherwise:

i
i
2) Case

a)
q

b)

3) IfEQ
are a

aised: CLI-specific condition — invalid handle.

Let C be the allocated SQL-connection identified by ConnectionHandle.

i) The diagnostics area.associated with C is emptied.

f there is no established SQL-connection associated with C, then an exception condition i
onnection exception — connection does not exist.

Dtherwise,det'EC be the established SQL-connection associated with C.

is notthe current SQL-connection, then the General Rules of Subclause 5.3, “Implicit set co
pplied.with EC as dormant SQL-connection.

raised:

nnection”,

4) Seve
such

as a connection failure, is caused by such implicit invocation of ExecDirect, then:

a) The status records returned by ExecDirect are returned on ConnectionHandle.

L L.l - N - Ol 'l - I . i £ — | R e T4
dl GETIETAl RUIES TIT UTIS SUDTIaUSE LAUSE ITITPHCIL MIVOLAUOIT U EXECUITECL 1T dlly Sldlus U I’Idltlon,

b) This invocation of GetInfo returns the same return code that was returned by the implicit invocation
of ExecDirect and no further Rules of this Subclause are applied.

5) LetIT be the value of InfoType.

6) If IT is not one of the codes in Table 29, “Codes and data types for implementation information”, then an
exception condition is raised: CLI-specific condition — invalid information type.
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7) Let SShe the SQL-server associated with EC.

8) Refer to a component of the SQL-client that is responsible for communicating with one or more SQL-
servers as a driver.

9) Let SH be an allocated statement handle on C.
10) [ICase:

a) |f1T indicates any of the following:
+ MAXIMUM COLUMN NAME LENGTH
+ MAXIMUM COLUMNS IN GROUP BY
+ MAXIMUM COLUMNS IN ORDER BY
+ MAXIMUM COLUMNS IN SELECT
+ MAXIMUM COLUMNS IN TABLE
+ MAXIMUM CONCURRENT ACTIVITIES
+ MAXIMUM CURSOR NAME LENGTH
+ MAXIMUM DRIVER CONNECTIONS
+ MAXIMUM IDENTIFIER LENGTH
+ MAXIMUM SCHEMA NAME LENGTH
+ MAXIMUM STATEMENT OCTETS DATA
+ MAXIMUM STATEMENT OCTETS SCHEMA
+ MAXIMUM STATEMENT OCTETS
+ MAXIMUM TABLENAME LENGTH
+ MAXIMUM TABLES IN SELECT
+ MAXIMUM-USER NAME LENGTH
+ MAXIMUM CATALOG NAME LENGTH

i Let STMT be the character string;

SELECT SUPPORTED_VALUE
FROM INFORMATION_SCHEMA.SQL_SIZING
WHERE SIZING_ID = IT

i) Let V be the single column value returned by the implicit invocation of ExecDirect with SH as
the value of StatementHandle, STMT as the value of StatementText, and the length of STMT
as the value of TextLength.

b) If IT indicates any of the following:
— CATALOG NAME
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— COLLATING SEQUENCE
— CURSOR COMMIT BEHAVIOR
— DATA SOURCE NAME
— DBMS NAME
— DBMS VERSION
+ NULL COLLATION
+ SEARCH PATTERN ESCAPE
+ SERVER NAME
+ SPECIAL CHARACTERS

i Let STMT be the character string;

SELECT CHARACTER_VALUE
FROM INFORMATION_SCHEMA.SQL_IMPLEMENTATION ¢(kNFO
WHERE IMPLEMENTATION_INFO_ID = IT

ili) Let V be the single column value returned by the implicit invocation of ExecDirect With SH as
the value of StatementHandle, STMT as the,value of StatementText, and the length ¢f STMT
as the value of TextLength.

c) I 1T indicates any of the following:

+ DEFAULT TRANSACTION ISQLATION
+ IDENTIFIER CASE

+ TRANSACTION CAPABLE

then:

i Let STMT be.the character string;

SELEEFAINTEGER_VALUE
FROMSINFORMAT ION_SCHEMA . SQL__ IMPLEMENTATION__INFO
WHERE IMPLEMENTATION_INFO_ID = I T

()} Let V be the single column value returned by the implicit invocation of ExecDirect With SH as

as the value of TextLength.
d) IfIT=21000and IT <24999, or if IT 211000 and IT < 14999, then:
)] Let STMT be the character string;

SELECT COALESCE (CHARACTER_VALUE, INTEGER_VALUE)
FROM INFORMATION_SCHEMA.SQL_IMPLEMENTATION_INFO
WHERE IMPLEMENTATION_INFO_ID = I T
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i) Let V be the single column value returned by the implicit invocation of ExecDirect with SH as
the value of StatementHandle, STMT as the value of StatementText, and the length of STMT
as the value of TextLength.

e) IfIT=25000and IT <29999, or if IT =15000 and IT < 19999, then:
i) Let STMT be the character string;

SELECT SUPPORTED_VALUE
FROM  TNFORMATTON_SCHEMA . SUL_STZTNG
WHERE IMPLEMENTATION_INFO_ID = IT

ili) Let V be the single column value returned by the implicit invocation of ExecDirect With SH as
the value of StatementHandle, STMT as the value of StatementText, and the’length ¢f STMT
as the value of TextLength.

11) Let BL be the value of BufferLength.
12) Case

a) If the data type of V is character string, then the General Rules@f Subclause 5.14, “Characfer string
fetrieval”, are applied with InfoValue, V, BL, and StringLengthas TARGET, VALUE, TARGET
LENGTH, and RETURNED LENGTH, respectively.

b) Otherwise, InfoValue is set to V.
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6.39 GetLength

Function

Retrieve the length of the string value represented by a Large Object locator.

Definitian

Generadl Rules

1)
2)

3)
4)
5)
6)

7)

8)
9)

h(

StatiementHandle IN INTEGER,
LocatorType IN SMALLINT,
Locator IN INTEGER,
StrijngLength ouT INTEGER,

icatorValue ouT INTEGER )
RETURNS SMALLINT

Let §be the allocated SQL-statement identified by Statementtandle.

If there is a prepared statement associated with S then anexception condition is raised: CLI-spgcific con-

ditiom — function sequence error.

If the value of LocatorType is not that of either CHARACTER LARGE OBJECT LOCATOR or
LARGE OBJECT LOCATOR from Table 8, “Codes used for application data types in SQL/CL
an exception condition is raised: CLI-specifi¢ condition — invalid attribute value.

Let L be the Large Object locator valye in Locator.

If LL|is not a valid Large Object locator, then an exception condition is raised: locator exception
specification.

Let T|L be the actual data type of the Large Object string on the server.

If the value of LocatorType is not consistent with TL (e.g., a CHARACTER LARGE OBJECT L|

for a[BINARY LARGE OBJECT value), then an exception condition is raised: dynamic SQL et
restricted data type attribute violation.

be thestring value that is represented by LL.

BINARY
I”, then

— invalid

DCATOR
ror —

a) If SV contains the null value, then
Case:
Case:

)] If IndicatorValue is a null pointer, then an exception condition is raised: data excepti
value, no indicator parameter.

i) Otherwise:
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1) IndicatorValue is set to the appropriate ‘Code’ for SQL NULL DATA in Table 27, “Mis-

cellaneous codes used in CLI”.

2) The value of StringLength is implementation-dependent.

b) Otherwise:
i) IndicatorValue is set to O (zero).
iL) If Tl is CHARACTER | ARGE OBJECT, then Stringl ength is set to the length in
of SV.
i) IfTL is BINARY LARGE OBJECT, then StringLength is set to the length imoctets

©ISO/IEC 2016 — All rights reserved
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of SV.
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Function

Retrieve the value of a dynamic output parameter.

Definitian

GetParampata (

StatiementHandle IN INTEGER,
ParameterNumber IN SMALLINT,
TargetType IN SMALLINT,
TargetValue ouT ANY,
BuffierLength IN INTEGER,
Strien_or_Ind ouT INTEGER )
RETURNS SMALLINT

Generdl Rules

1) Let §be the allocated SQL-statement identified by StatementHandle.

2) Ifthere is no executed SQL-statement associated with .S then an exception condition is raised: CLI-specific
cond(tion — function sequence error; otherwise, let P be the SQL-statement that was prepared.

3) If P ip not a <call statement>, then an exception‘condition is raised: CLI-specific condition — fyinction
sequence error.

4) Let APD be the current application parameter descriptor for Sand let N be the value of the
TOP|LEVEL_COUNT field of ARD.

5) If Nip less than zero, then an exception condition is raised: dynamic SQL error — invalid descrigtor count.

6) Let AN be the value of ParameterNumber.

7) If PNis less than 1 (one)-or greater than N, then an exception condition is raised: dynamic SQL{error —
inval|d descriptor_index.

8) If DATA_POINTER is non-zero for at least one of the first N item descriptor areas of APD for yhich the
TYPE value-isneither ROW, ARRAY, nor MULTISET, then let BPN be the parameter number gassociated
with suchian item descriptor area and let HBPN be the value of MAX(BPN). Otherwise, let HBPN be 0
(zero).

9) Let IDA be the item descriptor area of APD specified by PN. If the value of TYPE of IDA is either ROW,

234 Call-Level Interface (SQL/CLI)

ARRAY, or MULTISET, or if LEVEL of IDA is greater than 0 (zero), then an exception condition is
raised: dynamic SQL error — invalid descriptor index.

NOTE 49 — GetParamData cannot be called to retrieve the data corresponding to a subordinate descriptor record such as,
for example, from an individual field of a ROW type.

10) Let IDAL be the item descriptor area of IPD specified by PN.
11) Let PM be the value of PARAMETER_MODE in IDAL.

©ISO/IEC 2016 — All rights reserved


https://iecnorm.com/api/?name=93ce0bf945e5ed154554ad70bd82970b

ISO/IEC 9075-3:2016(E)
6.40 GetParamData

12) If PM is PARAM MODE IN then an exception condition is raised: dynamic QL error — invalid
descriptor index.

13) If PN is not greater than HBPN, then
Case:

a) |Ifthe DATA_POINTER field of IDA is not zero, then an exception condition is raised: dynamic SQL
error — invalid descriptor index.

b) If the DATA_POINTER field of IDA is zero, then it is implementation-defined whether an pxception
gondition is raised: dynamic SQL error — invalid descriptor index.

NOTE 50 — This implementation-defined feature determines whether parameters before the highest bound parameter
can be accessed by GetParamData.

14) If theye is a fetched parameter number associated with S then let FPN be that parameter number; ptherwise,
let FPN be zero.

NOTE 51 — “fetched parameter number” is the ParameterNumber value used with the previous invocation (if 4ny) of the
JetParamData routine with S. See the General Rules later in this Subclause where this value is set.

15) Case

a) If FPN is greater than zero and PN is not greater than FPN, then it is implementation-definefd whether
an exception condition is raised: dynamic SQL error <<invalid descriptor index.

NOTE 52 — This implementation-defined feature determines whether GetParam Data can only access pafameters in
ascending parameter number order.

b) If FPN is less than zero, then:
[ Let AFPN be the absolute value of FPN.
ili) Case:

1) If PNis less than AERN, then it is implementation-defined whether an exception|condition
is raised: dynamic.SQL error — invalid descriptor index.

NOTE 53 = This implementation-defined feature determines whether GetParamData can oply access
parameters in ascending parameter number order.

2) If PNisgreater than AFPN, then let FPN be AFPN.
16) Let T| be the value'of TargetType.

17) Let HL be the.programming language of the invoking host program. Let operative data type corregpondence
tablelbe the,data type correspondence table for HL as specified in Subclause 5.20, “SQL/CLI data type
correspandences”. Refer to the two columns of the operative data type correspondence table as|the SQL
data typecotummand thehost datartypecotum

18) If either of the following is true, then an exception condition is raised: CLI-specific condition — invalid
data type in application descriptor.

a) T indicates neither DEFAULT nor APD TYPE and is not one of the code values in Table 8, “Codes
used for application data types in SQL/CLI”.

b) Tis one of the code values in Table 8, “Codes used for application data types in SQL/CLI”, but the
row that contains the corresponding SQL data type in the SQL data type column of the operative data
type correspondence table contains 'None' in the host data type column.
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19) If T does not indicate APD TYPE, then the data type of the <target specification> described by IDA is set

toT.

20) Let IPD be the implementation parameter descriptor associated with S

21) If the value of the TYPE field of IDA indicates DEFAULT, then:

a)

b)

22) If ID.

Let PT, P, and SC be the values of the TYPE, PRECISION, and SCALE fields, respectivel
PN-th item descriptor area of IPD for which LEVEL is 0 (zero).

y, for the

and SC, respectively, for the purposes of this GetParamData invocation only.

23) Let TT be the value of the TYPE field of IDA.

24) Case

a)

f TT indicates CHARACTER, then:

The data type, precision, and scale of the <target specification> described by IDA are setq

PT, P,

A\ is not valid as specified in Subclause 5.18, “Description of CLI item descriptorareas”, then an
exception condition is raised: dynamic SQL error — using clause does not match target specific

ations.

i Let UT be the code value corresponding to CHARACTER VARYING as specified ip Table 7,
“Codes used for implementation data types in SQL/CLI".

iiN) Let CL be the implementation-defined maximurnylength for a CHARACTER VARY|ING data
type.

b) Otherwise, let UT be TT and let CL be zero.
25) Case
a) If FPNis less than zero, then
Case:

i If TT does not indicate CHARACTER, CHARACTER LARGE OBJECT, BINARY [BINARY
VARYING, or BINARY LARGE OBJECT, then AFPN becomes the fetched parameter number
associated with. Sand an exception condition is raised: dynamic SQL error — invalid flescriptor
index.

()] Otherwise; let FL, DV, and DL be the fetched length, data value and data length, respectively,
assoctated with FPN and let TV be the result of the <string value function>:

SUBSTRING (DV FROM (FL+1))
b) QOtherwise:

236 Call-Level Interface (SQL/CLI)

i) Let FL be zero.

i) Let SDT be the effective data type of the PCN-th <select list> column as represented by the
values of the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE,
DATETIME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARAC-
TER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG,

USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME fields in

the PN-th

item descriptor area of IPD. Let SV be the value of the parameter, with data type SDT.
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iii)  Let TDT be the effective data type of the PN-th <target specification> as represented by the
type UT, the length value CL, and the values of the PRECISION, SCALE, CHARAC-
TER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,

USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, and
USER_DEFINED_TYPE_NAME fields of IDA.

iv)  Case:
1) If TDT is a locator type, then

Case:

A) If SVis not the null value, then a locator L that uniquely identifies SV isgeng
the value of TV of the i-th bound target is set to an implementation:depend
octet value that represents L.

B) Otherwise, the value TV of the PN-th <target specification> is the null valu
2) If SDT and TDT are predefined data types, then
Case:

A) If the <cast specification>

CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast specificati
[1ISO9075-2], and there is an implementation-defined conversion from type
type TDT, then that implementation-defined conversion is effectively perfg
converting SV to type TDT, and the result is the value TV of the PN-th <targ
cation>.

B) Otherwise:

)i If the. <cast specification>
CAST ( SV AS TDT )

in [ISO9075-2], then an exception condition is raised: dynamic SQL
restricted data type attribute violation.

I1)  The <cast specification>

CAST ( SV AS TDT )

brated and
bnt four-

@

ON>", in
DT to
rmed,

Et specifi-

does not conform to the Syntax Rules of Subclause 6.13, “<cast specifjcation>”",

error —

iseffectivety performed, and is the vatue TV of the PN-th<target spec
3) If SDTis a user-defined type and TDT is a predefined data type, then:
A) Let DT be the data type identified by SDT.

B) If the current SQL-session has a group name corresponding to the user-defi

fication>.

ned name

of DT, then let GN be that group name; otherwise, let GN be the default transform

group name associated with the current SQL-session.

C) The Syntax Rules of Subclause 9.25, “Determination of a from-sgl function”, in
[1ISO9075-2], are applied with DT and GN as TYPE and GROUP, respectively.
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Case:

1) If there is an applicable from-sql function, then let FSF be that from-sql function

and let FSFRT be the <returns data type> of FSF.

Case:

1) If FSFPT is compatible with TDT, then the from-sgl function TS is

effectively invoked with SV as its input parameter and the <retu

£Filbo ONL £

26) PN bpcomes the fetched parameter number associated with S

27) If TV
Case

a)

b)
q

28) Let(

29) Ifnu
termi

30) If TV
a)
b) ¢

+h L L taoraat o fioation
|a uaic vcuuc 'V UT UITC OINTUT LGIHCL OlJC\.aIIIL:GLIUII .
restricted data type attribute violation.

transform function violation.

is the null value, then

Dtherwise, StrLen_or_Ind is set to the appropriate.}Code’ for SQL NULL DATA in Table 2
ellaneous codes used in CLI”, and the value of<TargetValue is implementation-dependent.

L be the value of BufferLength.

| termination is True for the current SQL-environment, then let NB be the length in octets
nator in the character set of the i-th-bound target; otherwise let NB be 0 (zero).

is not the null value, then:
btrLen_or_Ind is set to O (zero).
Case:

If TT doesnet'indicate CHARACTER, CHARACTER LARGE OBJECT, BINARY,
VARY.ING, or BINARY LARGE OBJECT, then TargetValue is set to TV.

i) Otherwise:

rn value>

2) Otherwise, an exception condition is raised: dynamic SQL-errof —

I1)  Otherwise, an exception condition is raised: dynamic SQL error — ¢lata type

f StrLen_or_Ind is a null pointer, then an exception conditieh is raised: data exception — null value,
Mmo indicator parameter.

7, “Mis-

of a null

BINARY

1) If TTis CHARACTER or CHARACTER LARGE OBJECT, then:

238 Call-

not an exceptlon condltlon is raised: data exceptlon — zero- Iength character string.

B) The General Rules of Subclause 5.14, “Character string retrieval”, are applied with
TargetValue, TV, OL, and StrLen_or_Ind as TARGET, VALUE, OCTET LENGTH,

and RETURNED OCTET LENGTH, respectively.

2) If TTis BINARY, BINARY VARYING, or BINARY LARGE OBJECT, then the General
Rules of Subclause 5.15, “Binary string retrieval”, are applied with TargetValue, TV, OL,
and StrLen_or_Ind as TARGET, VALUE, OCTET LENGTH, and RETURNED OCTET

LENGTH, respectively.
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3) If FCNis not less than zero, then let DV be TV and let DL be the length of TV in octets.

4) Let FL be (FL+OL-NB).

5) If FL is less than DL, then —PN becomes the fetched parameter number associated with
the fetched parameter associated with Sand FL, DV and DL become the fetched length,
data value, and data length, respectively, associated with the fetched parameter number.
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6.41 GetPosition

Function

Retrieve the starting position of a string value within another string value, where the second string value is
represented by a Large Object locator.

Definition

Generdl Rules

1)
2)

3)
4)
5)
6)

7)

8)

240 Call-Level Interface (SQL/CLI)

ition(

StatementHandle IN INTEGER,
LocatorType IN SMALLINT,
SouriceLocator IN INTEGER,
SearchLocator IN INTEGER,

hLiteral IN ANY,
hLiteralLength IN INTEGER,
Position IN INTEGER,
edAt ouT INTEGER,
ilcatorValue ouT INTEGER )
RETURNS SMALLINT

Let §be the allocated SQL-statement identified:ay- StatementHandle.

If there is a prepared statement associated. with S then an exception condition is raised: CLI-spgcific con-

ditiom — function sequence error.

inval|d specification,
Let
If thg value of LocatorType is not consistent with SRCT (e.g., a CHARACTER LARGE OBJE(

CT be_ the actual data type of the Large Object string on the server.

BINARY
I”, then

tion —

LT

LOCATOR for a BINARY LARGE OBJECT value), then an exception condition is raised: dyn

amic SQL

error — restricted data type attribute violation.

Case:

a) If SRCL represents the null value, then
Case:

)] If IndicatorValue is a null pointer, then an exception condition is raised: data excepti
value, no indicator parameter.

on— null
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i) Otherwise, IndicatorValue is set to the appropriate ‘Code’ for SQL NULL DATA in Table 27,
“Miscellaneous codes used in CLI", the value of all other output arguments is implementation-
dependent, and no further rules of this Subclause are applied.

b) Otherwise:
i) IndicatorValue is set to O (zero).
i) Let SRCV be the actual value that is represented by SRCL.

9) Let 9L be the value of SearchLiteralLength.

10) Case
a) If S_L is equal to zero, then:

i Let SCHL be the Large Object locator value in SearchLocator.

)] If SCHL is not a valid Large Object locator, then an exception.condition is raised: |gcator
exception — invalid specification.

i)  Let SCHT be the actual data type of the Large Object stfing on the server.

iv)  If the value of LocatorType is not consistent with SCHT, then an exception condition is raised:
dynamic SQL error — restricted data type attribute violation.

) If SCHL represents the null value, then an excéption condition is raised: CLI-specificlcondition
— invalid attribute value.

i)  Let SCHV be the actual value that is:represented by SCHL.
b) Otherwise,
Case:

[ If SearchLiteral is a nulpointer, then an exception condition is raised: CLI-specific{condition
— invalid attributevalue,

iiN) Otherwise, let SCHV be the value of that literal.

11) Let AP be the value of FromPosition. Let SRCVL be the length of SRCV (in characters if SRCV/is a char-
acter|string and in actets if SRCV is a binary string).

12) If FRjis less thand (one) or greater than SRCVL, then an exception condition is raised: CLI-specifigcondition
— inyalid attribute value.

13) If FHislgreater than 1 (one), then let SRCV be the value of

SUBSTRING (SRCV FROM FP)

14) Case:

a) If SRCV contains a string MV of contiguous characters (if SRCV is a character string) or contiguous
octets (if SRCV is a binary string) that is the same as the string of characters or octets (as appropriate)
in SCHV then LocatedAt is set to the starting position (in characters or octets, as appropriate) of the
first occurrence of MV within SRCV.

b) Otherwise, LocatedAt is set to 0 (zero).
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6.42 GetSessionlnfo

Function

Get information about <general value specification>s supported by the implementation.

Definitian

GetSessiLnlnfo(

Conn
Info
Info
Bufi
Stri
RETU

Geners

1) Case

a)

b)

i
i
2) Case

a)
q

b)

3) IfEQ
are a

4) Letl

flaised: CLI-specific condition — invalid handle,

ectionHandle IN INTEGER,

Type IN SMALLINT,

Value ouT ANY,

erLength IN SMALLINT,

ngLength ouT SMALLINT )

RNS SMALLINT

| Rules

f ConnectionHandle does not identify an allocated SQL-connection, then an exception condition is

Dtherwise:
Let C be the allocated SQL-conpgction identified by ConnectionHandle.

0] The diagnostics area associated with C is emptied.

f there is no established SQL-connection associated with C, then an exception condition i
onnection exception < connection does not exist.

Dtherwise, let EC be'the established SQL-connection associated with C.

is not the current SQL-connection, then the General Rules of Subclause 5.3, “Implicit set co
pplied withEC as dormant SQL-connection.

I be the value of InfoType.

raised:

nnection”,

5) IfIT

s\iet one of the codes in Table 30, “Codes and data types for session implementation infg

rmation”,

then an exception condition is raised: CLI-specific condition — invalid information type.

6) Let GVSbe the value of <general value specification> in the same row as IT in Table 30, “Codes and data
types for session implementation information”.

7) Let SH be an allocated statement handle on C.

8) Let STMT be the character string:

SELECT UNIQUE GVS
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FROM INFORMATION_SCHEMA_TABLES — Any table would do
WHERE 1 = 1 — Any predicate that is TRUE would do

9) Vs set to the single column value returned by the implicit invocation of ExecDirect with SH as the value
of StatementHandle, STMT as the value of StatementText, and the length of STMT as the value of
TextLength.

10) If any status condition, such as connection failure, is caused by the implicit invocation of ExecDirect, then:

o, Fok ol +. P | D % ol +. l o ' Ll ol
T StAiUS TCLUTUS TTUWITICTU VY LATULUNITULL UTT ST dIT TCWUTTICU UTT CUTTTICULTUTIT TATTUTT.

a)

b) This invocation of GetSessionInfo returns the same return code that was returned by the implicit
invocation of ExecDirect and no further Rules of this Subclause are applied.

11) Let BL be the value of BufferLength.

12) The General Rules of Subclause 5.14, “Character string retrieval”, are appliedawith InfoValue, Y, BL, and
StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED OCTET LENGTH,

respectively.
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6.43 GetStmtAttr

Function

Get the value of an SQL-statement attribute.

Definitian

GetStmtAttr (

StatiementHandle IN INTEGER,
Attrlibute IN INTEGER,
Value ouT ANY,
BuffierLength IN INTEGER,
StrijngLength ouT INTEGER )

RETURNS SMALLINT

Generadl Rules

1) Let §be the allocated SQL-statement identified by Statementidandle.
2) Let Abe the value of Attribute.

3) If Alis not one of the code values in Table 18, “Codes.used for statement attributes”, then an exgeption
condftion is raised: CLI-specific condition — invalid attribute identifier.

4) Case

a) If Aindicates APD_HANDLE, then Value is set to the handle of the current application pafameter
dlescriptor for S

b) If Aindicates ARD_HANDLE; then Value is set to the handle of the current application row plescriptor
for S

c) If Aindicates IPD_HANDLE, then Value is set to the handle of the implementation paramégter
dlescriptor associated with S

d) If Aindicates IRD_HANDLE, then Value is set to the handle of the implementation row dgscriptor
3ssociated with S

e) If Aindicates CURSOR SCROLLABLE, then

N

ase.

i) If the implementation supports CLI scrollable cursors, then
Case:

1) If the value of the CURSOR SCROLLABLE attribute of Sis NONSCROLLABLE, then
Value is set to the code value for NONSCROLLABLE from Table 27, “Miscellaneous
codes used in CLI".
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2) If the value of the CURSOR SCROLLABLE attribute of Sis SCROLLABLE, then Value
is set to the code value for SCROLLABLE from Table 27, “Miscellaneous codes used in
CLI".

i) Otherwise, an exception condition is raised: CLI-specific condition — optional feature not
implemented.

f) If Aindicates CURSOR SENSITIVITY, then

[ If the implementation supports CLI cursor sensitivity, then
Case:

1) If the value of the CURSOR SENSITIVITY attribute of Sis ASENSITIVE, then Value is
set to the code value for ASENSITIVE from Table 27, “Miscellaneous codes used in CLI”.

2) If the value of the CURSOR SENSITIVITY attribute of SiStNSENSITIVE, then Value
is set to the code value for INSENSITIVE from Table-27»*“Miscellaneous code$ used in
CLI”.

3) If the value of the CURSOR SENSITIVITY attribute of Sis SENSITIVE, then|Value is
set to the code value for SENSITIVE from Table 27, “Miscellaneous codes use¢l in CLI”.

ili) Otherwise, an exception condition is raised; €LI-specific condition — optional feature not
implemented.

g) If Aindicates METADATA ID, then
Case:

i If the METADATA ID attribute for Shas been set by the SetStmtAttr routine, then Malue is
set to the code value of thatattribute from Table 20, “Data types of attributes”.

iiN) Otherwise, Value is set.to the code value for FALSE from Table 27, “Miscellaneous godes used
in CLI”.

h) If Aindicates CURSOR HOLDABLE, then
Case:
i If theimplementation supports CLI cursor sensitivity, then

Case:

1) If the value of the CURSOR HOLDABLE attribute of Sis NONHOLDABLE, !hen the
uei valu . i ous codes

used in CLI".

2) If the value of the CURSOR HOLDABLE attribute of Sis HOLDABLE, then the Value
is set to the code value for HOLDABLE from Table 27, “Miscellaneous codes used in
CLI".

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid attribute
value.
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i) Otherwise, an exception condition is raised: CLI-specific condition — optional feature not
implemented.

i) If Aindicates CURRENT OF POSITION, then
Case:

i) If there is no fetched rowset associated with S then an exception condition is raised: CLI-specific
condition — invalid cursor state.

)] Otherwise, Value is set to the current position within the fetched rowset associated-with S
j) If Aindicates NEST DESCRIPTOR, then

Case:

i If the NEST DESCRIPTOR attribute for Shas been set by the SetStmtAttr routine, then Value
is set to the code value of that attribute from Table 20, “Data types of attributes™.

i Otherwise, VALUE is set to the code value for FALSE fromTable 27, “Miscellanequs codes
used in CLI".

5) If Agpecifies an implementation-defined statement attribute, then
Case

a) If the data type for the statement attribute is specified-in Table 20, “Data types of attributes
INTEGER, then Value is set to the value of the iriplementation-defined statement attribute

,as

b) Otherwise:
i Let BL be the value of BufferLength.
iiN) Let AV be the value of the implementation-defined statement attribute.

i)  The General Rules of Stibclause 5.14, “Character string retrieval”, are applied with Yalue, AV,
BL, and StringLength-as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED
OCTET LENGTH, respectively.
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6.44 GetSubString

Function

Either retrieve a portion of a string value that is represented by a Large Object locator or create a Large Object
value at the server and retrieve a Large Object locator for that value.

Definition

GetSubString(
StatementHandle IN INTEGER,
LocatorType IN SMALLINT,
SouriceLocator IN INTEGER,
FronPosition IN INTEGER,
Forlength IN INTEGER,
TardgetType IN SMALLINT,
TargetValue ouT ANY,
BuffierLength IN INTEGER,
StrijhgLength ouT INTEGER,
IndijcatorValue ouT INTEGER )

Generdl Rules

1)
2)

3)
4)
5)
6)

7)

8)
9)

RETURNS SMALLINT

Let Sbe the allocated SQL-statement identified by StatementHandle.

If there is a prepared statement associated\with S then an exception condition is raised: CLI-spgcific con-

ditiom — function sequence error.

inval|d specification.

Let 9RCT be-the actual data type of the Large Object string on the server.

BINARY
I”, then

tion —

LT

If thg value of LocatorType is not consistent with SRCT (e.g., a CHARACTER LARGE OBJE(

LOCATOR Tor a BINARY LARGE OBJECT value), then an exception condition is raised: dynamic SQL

error — restricted data type attribute violation.
Let TT be the value of TargetType.
If TT is not equal to one of the values for CHARACTER, CHARACTER LARGE OBJECT, BI

NARY,

BINARY VARYING, BINARY LARGE OBJECT, CHARACTER LARGE OBJECT LOCATOR, or
BINARY LARGE OBJECT LOCATOR from Table 8, “Codes used for application data types in SQL/CLI”,

then an exception condition is raised: CLI-specific condition — invalid attribute value.

10) If SRCL is the null value, then
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Case:

a) If IndicatorValue is a null pointer, then an exception condition is raised: data exception — null value,
no indicator parameter.

b) Otherwise, IndicatorValue is set to the value of the 'Code’ for SQL NULL DATA from Table 27,
“Miscellaneous codes used in CLI”, the values of all other output arguments are implementation-
dependent, and no further rules of this Subclause are applied.

11) Let Qtbe-the-valteofBuffertength-
12) If L is not the null value, then:
a) IndicatorValue is set to O (zero).
b) Let SRCV be the large object value that is represented by SRCL.

¢) If SRCVis a character string, then let SRCVL be the length of SRCV in chardcters; if SRCV s a binary
tring, then let SRCVL be the length of SRCV in octets.

d) Let FP be the value of FromPosition and let FL be the value of ForLength.

e) If any of the following is true, then an exception condition is“aised: CLI-specific condition— invalid
ttribute value.

i FP is less than 1 (one).
ili) FL is less than 1 (one).
ilii) FP+FL-1 is greater than SRCVL.

f) Let RV be the value of the string that star{s at position FP and ends at position FP+FL-1 i SRCV
[where the positions are in characters\or octets, as appropriate).

g) lLet RVL be the number of octets IA'RV.
h) Case:
i If TT indicates EHARACTER or CHARACTER LARGE OBJECT, then:

1) If TVisazero-length character string, then it is implementation-defined whethef or not an
exception condition is raised: data exception — zero-length character string.

2) ~Fhe General Rules of Subclause 5.14, “Character string retrieval”’, are applied w(th Target-
Value, RV, OL, and RVL as TARGET, VALUE, OCTET LENGTH and RETURNED OCTET
LENGTH, respectively.

ac BINIA D B INAD AR I\

ates B B RY, IGorB : G JECTthen the
General Rules of Subclause 5.15, “Binary string retrieval”, are applied with TargetValue, RV,
OL, and RVL as TARGET, VALUE, OCTET LENGTH and RETURNED OCTET LENGTH,
respectively.

iii)  Otherwise, set TargetValue to the value of a Large Object locator that represents the value RV
at the server.
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6.45 GetTypelnfo

Function

Get information about one or all of the predefined data types supported by the implementation.

state.

ption

Definitian

GetTypellnfo (

StatiementHandle IN INTEGER,
Datarlype IN SMALLINT )
RETURNS SMALLINT

Generdl Rules

1) Let §be the allocated SQL-statement identified by StatementHandle:

2) Ifanjopen CLI cursor is associated with S then an exception condition is raised: invalid cursor

3) Let D} be the value of DataType.

4) If D s not the code value corresponding to ALL TYPES-in Table 27, “Miscellaneous codes usefl in CLI”,
and i not one of the code values in Table 33, “CodeS.used for concise data types”, then an exce
condftion is raised: CLI-specific condition — invalid data type.

5) Let ¢ be the allocated SQL-connection with.which Sis associated.

6) Let HC be the established SQL-connection‘associated with C and let SSbe the SQL-server associated with
EC.

7) Let TYPE_INFO be a table, with-a'definition and description as specified below, that contains g

each

one rfame is supported, itisiimplementation-defined whether TYPE_INFO contains a single rov

fore

CREA

ch supported nameg.

[E TABLE TYPE.'INFO (

IYPE_NAME CHARACTER VARYING(128) NOT NULL
PRIMARY) KEY,

DATA-TYPE SMALLINT NOT NULL,

COVUMN_S1ZE INTEGER,

| ITERAL_PREFIX CHARACTER VARYING(128),

LITERAL_SUFFIX CHARACTER VARYING(128),

CREATE_PARAMS CHARACTER VARYING(128)
CHARACTER SET SQL_TEXT,

NULLABLE SMALLINT NOT NULL
CHECK ( NULLABLE IN (0, 1, 2) ),

CASE_SENSITIVE SMALLINT NOT NULL
CHECK ( CASE_SENSITIVE IN (0, 1) ),

SEARCHABLE SMALLINT NOT NULL

CHECK ( SEARCHABLE IN (0, 1, 2, 3) ),
UNSIGNED_ATTRIBUTE SMALLINT
CHECK ( UNSIGNED_ATTRIBUTE IN (O, 1)
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OR UNSIGNED_ATTRIBUTE IS NULL),

FIXED_PREC_SCALE  SMALLINT NOT NULL
CHECK ( FIXED_PREC_SCALE IN (0, 1)),

AUTO_UNIQUE_VALUE  SMALLINT NOT NULL
CHECK ( AUTO_UNIQUE_VALUE IN (0, 1)),

LOCAL_TYPE_NAME CHARACTER VARYING(128)
CHARACTER SET SQL_TEXT,

MINIMUM_SCALE INTEGER,

MAXIMUM_SCALE INTEGER,

oAl NATA TN/ OMAL L BAIT MO ML
PUC_DRTAR_TITE OV T NOT

5QL_DATETIME_SUB SMALLINT
CHECK ( SQL_DATETIME_SUB IN
(1, 2, 3, 4, 5,6, 7, 8,9, 10, 11, 12, 13 )
OR SQL_DATETIME_SUB IS NULL),
NUM_PREC_RADIX INTEGER,
INTERVAL_PRECISION SMALLINT )

8) The description of the table TYPE_INFO is:

a) The value of TYPE_NAME is the name of the data type. If multipte names are supported fgr this data
tiype and TYPE_INFO contains only a single row for this data type; then it is implementatign-defined
vhich of the names is in TYPE_NAME.

b) The value of DATA_TYPE is the code value for the predefined data type as defined in Table 33,
‘ICodes used for concise data types”.

¢) The value of COLUMN_SIZE is:

i The null value if the data type has neithier a length nor a precision.

)] The maximum length in charactersSfor a character string type.
i)  The maximum or fixed precision, as appropriate, for a numeric data type.
iv)  The maximum or fixed ength in positions, as appropriate, for a datetime or interval data type.

) An implementation-defined value for an implementation-defined data type that has g length or
a precision.

d) The value of LITERAL_PREFIX is the character string that shall precede the data type vallie when a
fliteral> of this data type is specified. The value of LITERAL_PREFIX is the null value iffno such
qtring is required.

e) The value-ef LITERAL_SUFFIX is the character string that shall follow the data type value when a
fliteral> of this data type is specified. The value of LITERAL_SUFFIX is the null value iflno such
qtring is required.

f) The value of CREATE_PARAMS is a comma-separated list of specifiable attributes for the data type
in the order in which the attributes may be specified. The attributes <length>, <precision>, <scale>,
and <time fractional seconds precision> appear in the list as LENGTH, PRECISION, SCALE, and
PRECISION, respectively. The appearance of attributes in implementation-defined data types is
implementation-defined.

g) The value of NULLABLE is 1 (one).

h) The value of CASE_SENSITIVE is 1 (one) if the data type is a character string type and the default
collation for its implementation-defined implicit character set would result in a case sensitive compar-
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ison when two values with this data type are compared. Otherwise, the value of CASE_SENSITIVE
is 0 (zero).

i) Refer to the <comparison predicate>, <between predicate>, <in predicate>, <null predicate>, <quan-
tified comparison predicate>, and <match predicate> as the basic predicates. If the data type can be
the data type of an operand in the <like predicate>, then let V1 be 1 (one); otherwise let V1 be 0 (zero).
If the data type can be the data type of a column of a <row value constructor predicand> immediately
contained in a basic predicate, then let V2 be 2; otherwise let V2 be 0 (zero). The value of SEARCH-

ABLE is (V1+V?2)

J)  The value of UNSIGNED_ATTRIBUTE is

Case:

i If the data type is unsigned, then 1 (one).

i If the data type is signed, then O (zero).

ilii) Ifasignis not applicable to the data type, then the null value.

k) The value of FIXED_PREC_SCALE is

Case:

[ If the data type is an exact numeric with a fixed'precision and scale, then 1 (one).
ili) Otherwise, 0 (zero).

)  The value of AUTO_UNIQUE_VALUE is

Case:

[ If a column of this data type is'Set to a value unique among all rows of that column when a row
is inserted, then 1 (one).

ili) Otherwise, 0 (zero).

m) The value of LOCAL_TYPE_NAME is an implementation-defined localized representatiop of the
mame of the data type,.intended primarily for display purposes. The value of LOCAL_TYPE_NAME
is the null value if a localized representation is not supported.

n) The value of MINIMUM_SCALE is:

i Thenull value if the data type has neither a scale nor a fractional seconds precision.

ili) The minimum value of the scale for a data type that has a scale.

actional

seconds prcisi.
0) The value of MAXIMUM_SCALE is:
i) The null value if the data type has neither a scale nor a fractional seconds precision.
i) The maximum value of the scale for a data type that has a scale.

iii)  The maximum value of the fractional seconds precision for a data type that has a fractional
seconds precision.
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p) The value of SQL_DATA_ TYPE is the code value for the predefined data type as defined in Table 7,
“Codes used for implementation data types in SQL/CLI".

g) The value of SQL_DATETIME_SUB is
Case:

i) If the data type is a datetime type, then the code value for the datetime type as defined in Table 9,
“Codes associated with datetime data types in SQL/CLI”.

)] If the data type is an interval type, then the code value for the interval type as definedir] Table 10,
“Codes associated with <interval qualifier> in SQL/CLI".

ilii)  Otherwise, the null value.

r)  The value of NUM_PREC_RADIX is
Case:

[ If the value of PRECISION is the value of a precision, then the-radix of that precisign.
ili) Otherwise, the null value.

s) The value of SQL_INTERVAL_PRECISION is

Case:

[ If the data type is an interval type, then <interval leading field precision>.
ili) Otherwise, the null value.

9) Case

a) If D is the code value correspondingto ALL TYPES in Table 27, “Miscellaneous codes usefl in CLI”,
then let P be the character string

$ELECT *
FROM TYPE_INFO
QORDER BY DATA_TYPE

b) Otherwise, let P pe the character string
$ELECT *

FROM TYRE) INFO
HERE <DATA_TYPE = d

10) Execpirect is implicitly invoked with Sas the value of StatementHandle, P as the value of StatementText,
and the Tength of P as the value of TextLength.
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6.46 MoreResults

Function

Determine whether there are more result sets available on a statement handle and, if there are, initialize processing
for those result sets.

Definit

MoreResu

Geners

1)
2)

3)

4)

5)
6)

©ISO/IEC 2016 — All rights reserved

Stat]
RETU

Let S
If the

no additional result sets returned.

Case
a)

b)

c)
If CH

a)
q

b) 4
Let H

Case

qupport that situation, then implementation~defined rules are evaluated and no further Geng
of this Subclause are evaluated.

The General Rulesof'Subclause 15.4, “Effect of closing a cursor”, in [1ISO9075-2] are app

on

Its (
ementHandle IN INTEGER )
RNS SMALLINT

| Rules

be the allocated SQL-statement identified by StatementHandle-

re is no executed SQL-statement associated with S then,a completion condition is raised:

f there is no CLI cursor associated with Sand_there exists an implementation-defined cap3

f there is no CLI cursor associated with-S then an exception condition is raised: CLI-specifig
— function segquence error.

Dtherwise, let CR be the CL:| €ursor associated with S

is currently open, then:

CR as CURSORand'DESTROY as DISPOS TION.
A\ny fetchedrow associated with Sis removed from association with S

SSbe the-result set sequence that was returned by the executed statement associated with

no data —

bility to
ral Rules

condition

ied, with

a) |

f RSSis not empty, then:

) The General Rules of Subclause 5.7, “Implicit CLI procedural result cursor”, are applied, with

Sas ALLOCATED STATEMENT, and RSSas RESULT SET SEQUENCE.

i) A completion condition is raised: successful completion.

b) Otherwise, a completion condition is raised: no data— no additional result sets returned.
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6.47 NextResult

Function

Determine whether there are more result sets available on a statement handle and, if there are, initialize processing
for the next result set on a separate statement handle.

Definition

NextResult (
StatlementHandlel IN INTEGER,
StatlementHandle2 IN INTEGER )
RETURNS SMALLINT

Generdl Rules

1) Let 91 be the allocated SQL-statement identified by StatementHandlel.

2) If thgre is no executed SQL-statement associated with S, then a completion condition is raised; no data
— nd additional result sets returned.

3) Let R be the allocated SQL-statement identified by.StatementHandle2.

4) If thare is a prepared statement associated with &then an exception condition is raised: CLI-specific
condition — function sequence error.

5) Let RSSbe the result set sequence that was-returned by the executed statement associated with S1.
6) Case
a) If RSSis not empty, then:

i The General Rules-of Subclause 5.7, “Implicit CLI procedural result cursor”, are apglied, with
R as ALLOCATED STATEMENT, and RSSas RESULT SET SEQUENCE.

i) A completion condition is raised: successful completion.

b) Otherwisg,.a completion condition is raised: no data — no additional result sets returned.
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6.48 NumResultCols

Function

Get the number of result columns.

Definiti

on

NumResul
Staty
Colu
RETU

Geners

1) Let§
2) Case

a)

b)

3) Colu

TOP_LEVEL_COUNT field of D.

[tCols (

ementHandle IN INTEGER,
mnCount ouT SMALLINT )
RNS SMALLINT

| Rules

be the allocated SQL-statement identified by StatementHandle:

f there is no prepared or executed statement associated with S then an exception conditior]
CL1-specific condition — function sequence error.

Dtherwise, let D be the implementation row descriptor associated with Sand let N be the va

mnCount is set to N.
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is raised:

lue of the

SQL/CLI routines 255


https://iecnorm.com/api/?name=93ce0bf945e5ed154554ad70bd82970b

ISO/IEC 9075-3:2016(E)
6.49 ParamData

6.49 ParamData

Function

Process a

Definiti

deferred parameter value.

on

ParamDat
Staty
Valu
RETU

Geners

1) Let§
2) Case

a)

b)

3) LetA
TOP)

4) For ¢

a)

TOR_POINTER field of IDA;then SHARE is true for NIDA; otherwise, SHARE is false fol

ili) If SHARE is false for NIDA, INDICATOR_POINTER is not zero, and the value of t

A (

ementHandle IN INTEGER,
e OUT ANY )
RNS SMALLINT

| Rules

be the allocated SQL-statement identified by StatementHandle:

Dtherwise, let DPN be the deferred parameter number associated with S

PD be the current application parameter descriptor for Sand let N be the value of the
[ LEVEL_COUNT field of APD.

ach of the first N item descriptor areas NIDA in APD:
fthe OCTET _LENGTH_POINTER field of NIDA has the same non-zero value as the INL

Case:

If SHARE istruie for NIDA and the value of the commonly addressed host variable i
appropriate ‘Code' for SQL NULL DATA in Table 27, “Miscellaneous codes used in
then NULL is true for NIDA.

variable addressed by INDICATOR_POINTER is the appropriate 'Code’ for SQL NU
in Table 27, “Miscellaneous codes used in CLI”, then NULL is true for NIDA.

f there is no deferred parameter number associated with S then an exception condition is raised: CLI-
$pecific condition — function sequence error.

DICA-
NIDA.

5 the
CLI”,

ne host
LL DATA

i Otherwise, Nottisfalse for NiDA

b) If NULL is false for NIDA, OCTET_LENGTH_POINTER is not O (zero), and the value of the host
variable addressed by OCTET _LENGTH_POINTER is the appropriate 'Code' for SQL NULL DATA
in Table 27, “Miscellaneous codes used in CLI”, then DEFERRED is true for NIDA; otherwise,
DEFERRED is false for NIDA.

5) For each item descriptor area for which DEFERRED is true in the first N item descriptor areas of APD for
which LEVEL is 0 (zero), refer to the corresponding <dynamic parameter specification> value as a deferred
parameter value.
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6) Let IDA be the DPN-th item descriptor area of APD and let PT and DP be the values of the TYPE and
DATA_POINTER fields, respectively, of IDA.

7) If there is no parameter value associated with DPN, then

Case:

a) Ifthereisa DATA POINTER value associated with DPN, then an exception condition is raised: CLI-
specific condition — function sequence error.

b) ¢
i
i
i
8) Letl
9) Letd
10) LetV
11) Case
a)

Dtherwise:

i) DP becomes the DATA_POINTER value associated with DPN.

1)

Value is set to DP.

PD be the implementation parameter descriptor associated with S
be the allocated SQL-connection with which Sis associated.

be the parameter value associated with DPN.

f V is not the null value, then:

Case:

ii)  An exception condition is raised: CLI-specific condition — dynamic\parameter value needed.

If PT indicates CHARACTER,:thén:

A) Let LO be the parameter, fength associated with DPN and let L be the numlper of
characters of V wholy contained in the first LO octets of V.

B) IfL exceeds the implementation-defined maximum length value for the CHARACTER
data type, then-an exception condition is raised: CLI-specific condition — invalid
string length or buffer length.

2) If PT indicates CHARACTER LARGE OBJECT, then:

A) . Let LO be the parameter length associated with DPN and let L be the numfbper of
characters of V wholly contained in the first LO octets of V.

B) If L exceeds the implementation-defined maximum length value for the CHARACTER
LARGE OBJECT data type, then an exception condition is raised: CLI-specific con-
dition — invalid string length or buffer length.

3) If PT indicates BINARY, then:

A) Let LO be the parameter length associated with DPN and let L be the minimum of LO
and the length of V in octets.

B) If L exceeds the implementation-defined maximum length value for the BINARY data
type, then an exception condition is raised: CLI-specific condition — invalid string
length or buffer length.

4) If PT indicates BINARY VARYING, then:
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b)

12) LetT

the v

TIMI
CHA

USE

of the
13) Let S

LEN

SION

USE
USE

in the

14) Case
a)
b)

A) Let LO be the parameter length associated with DPN and let L be the minim
and the length of V in octets.

um of LO

B) If L exceeds the implementation-defined maximum length value for the BINARY
VARYING data type, then an exception condition is raised: CLI-specific condition

— invalid string length or buffer length.
5) If PT indicates BINARY LARGE OBJECT, then:

A 1 + 1. O\ 28 2 HAHAA
N LIl

+ A
O UIC T

tba-nnaranmatarlanath atadaant
™) LULLU UL UIC Jararmititi eyt dooULTAlTtU VVItT ]

and the length of V in octets.

dition — invalid string length or buffer length.
6) Otherwise, let L be zero.

0] Let SV be V with effective data type SDT as represented by the\léngth value L and by
of the TYPE, PRECISION, and SCALE fields of IDA.

Dtherwise, let SV be the null value.

DT be the effective data type of the DPN-th <dynamic parameter specification> as represe
hlues of the TYPE, LENGTH, PRECISION, SCALE,"DATETIME_INTERVAL_CODE, [
F_ INTERVAL_PRECISION, CHARACTER_SET,_CATALOG, CHARACTER_SET_SCH
RACTER_SET_NAME, USER_DEFINED_TYPE)CATALOG, USER_DEFINED_TYPE_9
R_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NA
b DPN-th item descriptor area of 1PD.

DT be the effective data type of the DPN-th parameter as represented by the values of the
5TH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL
, CHARACTER_SET_CATALG®E, CHARACTER_SET_SCHEMA, CHARACTER_SE]
R_DEFINED_TYPE_CATALQOG, USER_DEFINED_TYPE_SCHEMA,
R_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NA
corresponding item descriptor area of APD.

f SDT is a locatortype, then let TV be the value SV.
f DT anchTDT are predefined types, then

Case:

um of LO

B) If L exceeds the implementation-defined maximum length value fof the BINARY
LARGE OBJECT data type, then an exception condition is raised>CLI-specific con-

the values

nted by
ATE-
HEMA,
CHEMA,
ME fields

TYPE,
| PRECI-
" NAME,

ME fields

1) If the <cast specification>

CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast specification>", in
[1ISO9075-2], and there is an implementation-defined conversion from type SDT to type
TDT, then that implementation-defined conversion is effectively performed, converting

SV to type TDT, and the result is the value TV of the i-th bound target.
2) Otherwise:

A) If the <cast specification>
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CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast specification>", in
[1ISO9075-2], then an exception condition is raised: dynamic SQL error — restricted
data type attribute violation.

Let TV be the value obtained, with data type TDT, by effectively performing the <cast
specification>

1)

2)

i) Case:
If the <cast specification>

CAST ( TV AS UDT )

CAST ( SV AS TDT )

NOTE 54 — It is implementation-dependent whether the establishment of TV peeurs gt this time
or during the preceding invocation of PutData.

()] Let UDT be the effective data type of the actual DPN-th <dynamic parameter specifjcation>,
defined to be the data type represented by the values of the TYPE, LENGTH, PRECGISION,

SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION|
CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARAC-
TER_SET_NAME, SCOPE_CATALOG, SCOPE_SCHEMA,and SCOPE_NAME fields that
would automatically be set in the DPN-th item descriptar-area of |PD if POPULATE IPD was
True for C.

does not conform to the Syntax'Rules of Subclause 6.13, “<cast specification>’|, in
[1ISO9075-2], and there is animplementation-defined conversion from type SDT to type
UDT, then that implementation-defined conversion is effectively performed, copverting

SV to type UDT, and the result is the value TV of the i-th bound target.
Otherwise:

A) If the <castSpecification>

CAST)'( TV AS UDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast specificatipn>", in
[1ISO9075-2], then an exception condition is raised: dynamic SQL error — frestricted
data type attribute violation.

B) If the <cast specification>
CAST ( TV AS UDT )
does not conform to the General Rules of Subclause 6.13, “<cast specification>", in
[1ISO9075-2], then an exception condition is raised in accordance with the General
Rules of Subclause 6.13, “<cast specification>", in [ISO9075-2].

C) The <cast specification>

CAST ( TV AS UDT )

is effectively performed and is the value of the DPN-th dynamic parameter.
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15) Let PN be the parameter number associated with a deferred parameter value and let HPN be the value of
MAX(PN).

16) If DPN is not equal to HPN, then:
a) Let NPN be the lowest value of PN for which DPN < NPN < HPN.

b) Let DP be the value of the DATA_POINTER field of the NPN-th item descriptor area of APD for
which LEVEL is 0 (zero).

c) INPN becomes the deferred parameter number associated with Sand DP becomes the DATA-POINTER
alue associated with the deferred parameter number.

d) An exception condition is raised: CLI-specific condition — dynamic parameter value needgd.
17) If DRN is equal to HPN, then:
a) [DPPN is removed from association with S
b) Case:
i If there is a select source associated with S then let SShethe select source associated with S
ili) Otherwise:
1) Let SSbe the statement source associated-with S
2) SSis removed from association with S

c) The General Rules of Subclause 5.5, “Executing a statement”, are applied, with Sas ALLJQCATED
$TATEMENT, P as PREPARED STATEMENT, and “ParamData” as INVOKER.
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6.50 Prepare

Function

Prepare a statement.

Definitian

Prepare |(
StatiementHandle IN INTEGER,
StatlementText IN CHARACTER(L),
TextlLength IN INTEGER )
RETURNS SMALLINT

where L H
character

Geners

1)
2)
3)
4)

5)

Let S
Let Tl
Let S

The (
STAT
in P.

Pisy

as a maximum value equal to the implementation-defined maximunaength of a variable-length
string.

| Rules

be the allocated SQL-statement identified by StatementHandle.
L be the value of TextLength.
T be the value of StatementText.

Seneral Rules of Subclause 5.4, “Preparing a statement”, are applied, with Sas ALLOCATED
EMENT, ST as STATEMENT TEXT, TE'as TEXT LENGTH, and “Prepare” as INVOKER, fesulting

repared and the prepared statemment is associated with S

©ISO/IEC 2016 — All rights reserved SQL/CLI routines 261


https://iecnorm.com/api/?name=93ce0bf945e5ed154554ad70bd82970b

ISO/IEC 9075-3:2016(E)
6.51 PrimaryKeys

6.51 PrimaryKeys

Function

Return a result set that contains a list of the column names that comprise the primary key for a single specified
table stored in the information schemas of the connected data source.

Definition

PrimaryKeys (
StatementHandle IN INTEGER,
CatdlogName IN CHARACTER(L1),
NameglLengthl IN SMALLINT,
SchemaName IN CHARACTER(L2),
NameLength2 IN SMALLINT,
TablleName IN CHARACTER(L3),
NameLength3 IN SMALLINT )

RETURNS SMALLINT

where eagh of L1, L2, and L3 has a maximum value equal to the implementation-defined maximum

a variabl

length character string.

Generdl Rules

1)
2)
3)
4)
5)

6)

7)

8)

262 Call-Level Interface (SQL/CLI)

Let Sbe the allocated SQL-statement identified by StatementHandle.

If anjopen CLI cursor is associated with S then an exception condition is raised: invalid cursor
Let
Let

Let HRIMARY_KEYS QUERY be a table, with the definition:

be the allocated SQL-connectiorrwith which Sis associated.

be the established SQL-eonnection associated with C and let SSbhe the SQL-server on that ¢

CREATE TABLE PRIMARY-KEYS_QUERY (

ABLE_CAT CHARACTER VARYING(128),
ABLE_SCHEM CHARACTER VARYING(128) NOT NULL,
ABLE_NAWE CHARACTER VARYING(128) NOT NULL,
OLUMN-NAME CHARACTER VARYING(128) NOT NULL,
RDINAL_POSITION SMALLINT NOT NULL,

K IAME CHARACTER VARYING(128) )

length of

State.

bnnection.

Let PKSrepresent the set of rows in SSs Information Schema TABLE_CONSTRAINTS view where the

value of CONSTRAINT_TYPE is 'PRIMARY KEY".

Let PK_COLSrepresent the set of rows that define the columns within an individual primary key row in
PKS These rows are formed by a natural inner join on the values in the CONSTRAINT_CATALOG,
CONSTRAINT_SCHEMA, and CONSTRAINT_NAME columns between a row in PKSand the matching

row or rows in SSs Information Schema KEY_COLUMN_USAGE view.
Let PKS COLSrepresent the set of rows in the combination of all PK_COLS sets.
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12)

13)

14)

15)

16)
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PRIMARY_KEYS QUERY contains a row for each row in PKS COLSwhere:

a) Let SUP be the value of Supported that is returned by the execution of GetFeaturelnfo with FeatureType
= 'FEATURE' and Featureld = 'C041' (corresponding to the feature “Information Schema metadata
constrained by privileges”).

b) Case:
)] If the value of SUP is 1 (one), then PRI MARY_KEYS QUERY contains a row for each column
£ il e o PR 3 M kil o -—‘-F Loao bhaorvaa-TA DL - I\I\I\IOT')AINTS
Ul UuI1c 'JIIIIIC{Iy r\cy IUI A OlJCL,III\.; LGUIC III IO IIIIUIIIIC{I.IUII s)bllClllC{ II_\L)I_I_ UINO T
view.

ili) Otherwise, PRIMARY_KEYS QUERY contains a row for each column of thé primany key for
a specific table in SSs Information Schema TABLE_CONSTRAINTS view in‘accordance with
implementation-defined authorization criteria.

For epch row of PRIMARY_KEYS QUERY:

a) If the implementation does not support catalog names, then TABLESCAT s set to the null value;
otherwise, the value of TABLE_CAT in PRIMARY_KEYS QUERY,is the value of the
TABLE_CATALOG column in PKS

b) The value of TABLE_SCHEM in PRIMARY_KEYS QUERY is the value of the TABLE_SCHEMA
¢olumn in PKS

¢) Thevalue of TABLE_NAME in PRIMARY_KEYS.QUERY is the value of the TABLE_NAME column
in PKS

d) The value of COLUMN_NAME in PRIMARY-KEYS QUERY is the value of the COLUMN_NAME
¢olumn in PKS COLS

e) Thevalue of ORDINAL_POSITION.In'PRIMARY _KEYS QUERY is the value of the ORDINAL_POSI-
TION column in PKS COLS

f)  The value of PK_NAME in PRIMARY_KEYS QUERY is the value of the CONSTRAINT_[NAME
¢olumn in PKS

Let NL1, NL2, and NL3 be the values of NameLengthl, NameLength2, and NameLength3, resgectively.

Let GATVAL, SCHVAL yand TBLVAL be the values of CatalogName, SchemaName, and TableName,
respectively.

If thg METADATA ID attribute of Sis TRUE, then:

a) If CatalogName is a null pointer and the value of the CATALOG NAME information type from
Table 29, “Codes and data types for implementation information”, Y, then an exception conpdition is
raised: CLI-Specific condition — invalid Uuse of nuit pointer.

b) If SchemaName is a null pointer, then an exception condition is raised: CLI-specific condition —
invalid use of null pointer.

If TableName is a null pointer, then an exception condition is raised: CLI-specific condition — invalid use
of null pointer.

If CatalogName is a null pointer, then NL1 is set to zero. If SchemaName is a null pointer, then NL2 is set
to zero. If TableName is a null pointer, then NL3 is set to zero.

Case:
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a)
b)

c)

If NL1 is not negative, then let L be NL1.

If NL1 indicates NULL TERMINATED, then let L be the number of octets of CatalogName that precede

the implementation-defined null character that terminates a C character string.

Otherwise, an exception condition is raised: CLI-specific condition — invalid string length
length.

Let CATVAL be the first L octets of CatalogName.

17) Case

a)
b)

c)

Let SCHVAL be the first L octets of SchemaName.
18) Case

a)
b)

c)

Let TIBLVAL be the first L octets of TableName.
19) Case

a)

or buffer

f NL2 is not negative, then let L be NL2.

f NL2 indicates NULL TERMINATED, then let L be the number of octets of SchemaNam
precede the implementation-defined null character that terminates a C character-string.

Dtherwise, an exception condition is raised: CLI-specific condition — javalid string length
llength.

f NL3 is not negative, then let L be NL3.

f NL3 indicates NULL TERMINATED, then let L -be‘the number of octets of TableName th
the implementation-defined null character that terminates a C character string.

Dtherwise, an exception condition is raised:(€LI-specific condition — invalid string length
length.

f the METADATA 1D attribute of Sis TRUE, then:
i Case:
1) If thepvalue of NL1 is zero, then let CATSTR be a zero-length string.
2) Otherwise,
Case:

A) If SUBSTRING(TRIM("CATVAL") FROM 1 FOR 1) = """ and if SUB

e that

or buffer

it precede

or buffer

STRING(TRIM("CATVAL") FROM CHAR LENGTH(TRIM("CATVAL"))

FOR 1)

= """, then let TEMPSTR be the value obtained from evaluating:

SUBSTRING(TRIM("CATVAL") FROM 2
FOR CHAR_LENGTH(TRIM("CATVAL")) - 2)

and let CATSTR be the character string:
TABLE_CAT = "TEMPSTR" AND

B) Otherwise, let CATSTR be the character string:
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UPPER(TABLE_CAT) = UPPER("CATVAL") AND
i) Case:
1) If the value of NL2 is zero, then let SCHSTR be a zero-length string.
2) Otherwise,

Case:

A) [If SUBSTRING(TRIM(*SCHVAL") FROM 1 FOR 1) = *"~ and if SUB]
STRING(TRIM("SCHVAL") FROM CHAR_LENGTH(TRIM("SCHVAL®)) [FOR 1)
= """, then let TEMPSTR be the value obtained from evaluating

SUBSTRING(TRIM("SCHVAL") FROM 2
FOR CHAR_LENGTH(TRIM("SCHVAL")) - 2)

and let SCHSTR be the character string:
TABLE_SCHEM = "TEMPSTR" AND
B) Otherwise, let SCHSTR be the character string:
UPPER(TABLE_SCHEM) = UPPER("SEHVAL") AND
i) Case:
1) If the value of NL3 is zero, then:\let TBLSTR be a zero-length string.
2) Otherwise,

Case:

A) If SUBSTRINGCFRIM(*TBLVAL") FROM 1 FOR 1) = """ and if SUBH
STRING(FRIM("TBLVAL") FROM CHAR_LENGTH(TRIM("TBLVAL®)) |FOR 1)
= """ then let TEMPSTR be the value obtained from evaluating:

SUBSTRING(TRIM("TBLVAL") FROM 2
FOR CHAR_LENGTH(TRIM("TBLVAL®)) - 2)

and let TBLSTR be the character string:

TABLE_NAME = "TEMPSTR"™ AND

B) Otherwise, let TBLSTR be the character string:

UPPER(TABLE_NAME) = UPPER("TBLVAL") AND

b) Otherwise,

i) If the value of NL1 is zero, then let CATSTR be a zero-length string; otherwise, let CATSTR be
the character string:

TABLE_CAT = "CATVAL" AND
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i)

i)

the character string:

TABLE_SCHEM = "SCHVAL" AND

the character string:

If the value of NL2 is zero, then let SCHSTR be a zero-length string; otherwise, let SCHSTR be

If the value of NL3 is zero, then let TBLSTR be a zero-length string; otherwise, let TBLSTR be

20) LetH
CATS
21) Let g
SELE
FROM
WHER
ORDE

22) Exec
Text,

TABLE_NAME = "TBIVAL " AND
RED be the result of evaluating:
TR J] = " || SCHSTR || * " || TBLSTR || = " |] 1=1
[TMT be the character string:
CT *
PRIMARY_KEYS_QUERY

E PRED
R BY TABLE_CAT, TABLE_SCHEM, TABLE_NAME, ORDINAL_POS4TION

and the length of STMT as the value of TextLength.

Direct is implicitly invoked with Sas the value of StatementHandle, STMT as the value of Jtatement-
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Function

Provide a deferred parameter value.

Definitian

PutData |(
StatiementHandle IN INTEGER,
Data IN ANY,
Strien_or_Ind IN INTEGER )

RETURNS SMALLINT

Generadl Rules

1) Let §be the allocated SQL-statement identified by StatementHandle.
2) Case

a) If there is no deferred parameter number associated with S then an exception condition is rajsed: CLI-
$pecific condition — function sequence error.

b) Otherwise, let DPN be the deferred parameteréaiumber associated with S

3) Ifthgre is no DATA_POINTER value associated with DPN, then an exception condition is raised: CLI-
specific condition — function sequence error.

4) Let APD be the current application parameter descriptor for S

5) Let AT be the value of the TYPEfield of the DPN-th item descriptor area of APD for which LEVEL is 0
(zero).

6) Let I}V be the value of Stelken_or_Ind.

7) Ifthere is a parameterwvalue associated with DPN and PT does not indicate CHARACTER, CHARACTER
LARGE OBJECT:BINARY, BINARY VARYING, or BINARY LARGE OBJECT, then an exgeption is
raiseql: CLI-specific condition — non-string data cannot be sent in pieces.

8)

1 in CLI”,

b) If PT indicates CHARACTER or CHARACTER LARGE OBJECT, then:
)] Case:
1) If IVis not negative, then let L be IV.

2) IfIVindicates NULL TERMINATED, then let L be the number of octets in the characters
of Data that precede the implementation-defined null character that terminates a C character
string.
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d)

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length
or buffer length.

i) Let V be the first L octets of Data.
If PT indicates BINARY, BINARY VARYING, or BINARY LARGE OBJECT, then:
i) Case:

1) IfIVis not negative, then let | be IV

2) Otherwise, an exception condition is raised: CLI-specific condition — invalid-ajtribute
value.

i) Let V be the first L octets of Data.

Dtherwise, let V be the value of Data.

9) If Vi not a valid value of the data type indicated by PT, then an exception‘condition is raised: flynamic

L

10) If there is no parameter value associated with DPN, then:

a)
b)

11) If thdre is a parameter value associated with DPN;then

Case

a)

b)

error — using clause does not match dynamic parameter specifications.

becomes the parameter value associated with DPN.

f Vis not the null value and PT indicates CHARACTER, CHARACTER LARGE OBJECT, BINARY,
BINARY VARYING, or BINARY LARGE OBJECT {then L becomes the parameter length associated
vith DPN.

f V is the null value, then:

i DPN is removed from association with S

i) Any statement source associated with Sis removed from association with S
ilii)  Anexception.condition is raised: CLI-specific condition — attempt to concatenate a qull value.
Dtherwise:

i Let PX-be the parameter value associated with DPN.
ili) Case:

1) If PVis the null value, then:

A) DPN is removed from association with S
B) Any statement source associated with Sis removed from association with S

C) An exception condition is raised: CLI-specific condition — attempt to concatenate a
null value.

2) Otherwise:
A) Let PL be the parameter length associated with DPN.
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B) Let NV be the result of the <string value function>
PV |l V

C) NV becomes the parameter value associated with DPN and (PL+L) becomes the
parameter length associated with DPN.
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6.93 R

owCount

Function

Get the row count.

Definitian

RowCount| (
StatiementHandle IN INTEGER,
RowQount ouT INTEGER )

RETURNS SMALLINT

Geners

1) Let§

| Rules

be the allocated SQL-statement identified by StatementHandle:

2) If thgre is no executed statement associated with S then an exception condition is raised: CLI-Soecific

cond

tion — function sequence error.

3) RowCount is set to the value of the row count associated'with S

270 Call-Level Interface (SQL/CLI)
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6.54 SetConnectAttr
Function
Set the value of an SQL-connection attribute.
Definitian
SetConngctAttr(
ConnectionHandle IN INTEGER,
Attrjibute IN  INTEGER,
Value IN ANY,
StrijngLength IN INTEGER )
RETURNS SMALLINT
Generdl Rules
1) Case
a) If ConnectionHandle does not identify an allocated SQL-connection, then an exception condition is
flaised: CLI-specific condition — invalid handle.

b) Otherwise:
i Let C be the allocated SQL-connection identified by ConnectionHandle.
()] The diagnostics area associateg.with C is emptied.

2) Let Abe the value of Attribute.

3) If Aiis not one of the code valugs.in’Table 17, “Codes used for connection attributes”, or if A is pne of the
code|values in Table 17, “Codes.used for connection attributes”, but the row that contains A contains 'No'
in thg 'May be set' column, then an exception condition is raised: CLI-specific condition — invalidl attribute
ident|fier.

4) If Aipdicates SAVEPOINT NAME, then:

a) |
b)

Let S be-the value of StringLength.

Case;

If S is not negative, then let L be S..

the implementation-defined null character that terminates a C character string.

ii)  Otherwise, an exception condition is raised: CLI-specific condition — invalid string
buffer length.

c) The SAVEPOINT NAME attribute of C is set to the first L octets of Value.

5) If A specifies an implementation-defined connection attribute, then

Case

©ISO/IEC 2016 — All rights reserved

i) If SL indicates NULL TERMINATED, then let L be the number of octets of Value that precede

length or
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a) If the data type for the connection attribute is specified as INTEGER in Table 20, “Data types of
attributes”, then the connection attribute is set to the value of Value.

b) Otherwise:
i) Let S be the value of StringLength.
i) Case:

1) Ifd js notnegative, thenletl be S

2) If SLindicates NULL TERMINATED, then let L be the number of octets of\Value that
precede the implementation-defined null character that terminates a C charactef string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid str{ng length
or buffer length.

i)  The connection attribute is set to the first L octets of Value.
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6.55 SetCursorName

Function

Set the cursor name property associated with an allocated SQL-statement.

Definitian

SetCursgrName (
StatiementHandle IN INTEGER,
CurgorName IN CHARACTER(L),
NamelLength IN SMALLINT )
RETURNS SMALLINT

where L Has a maximum value equal to the implementation-defined maximuni length of a variable-I
character fstring.

Generdl Rules

1) Let

be the allocated SQL-statement identified by StatementHandle.

2) Ifanjopen CLI cursor is associated with S then an excéption condition is raised: invalid cursor

3) Let NL be the value of NameLength.
4) Case
a) If NL is not negative, then let L be NL:
b) If NL indicates NULL TERMINATED, then let L be the number of octets of CursorName th
the implementation-defined-ntdl character that terminates a C character string.
c) Otherwise, an exceptien‘condition is raised: CLI-specific condition — invalid string length
llength.
5) Case
a) If L is zerojthen an exception condition is raised: CLI-specific condition — invalid string |
uffer length.
b) Otherwise, let N be the number of whole characters in the first L octets of CursorName and

invalid cursor name; otherwise, let CV be the first L octets of CursorName and let TCN be
of

TRIM ( BOTH * * FROM *“Cv® )

ength

State.

it precede

or buffer

ength or

let NO be
 is raised:
the value

6) Let ML be the maximum length in characters allowed for an <identifier> as specified in the Syntax Rules
of Subclause 5.4, “Names and identifiers”, in [ISO9075-2], and let TCNL be the length in characters of
TCN.

7) Case:

©ISO/IEC 2016 — All rights reserved
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a) If TCNL is greater than ML, then CN is set to the first ML characters of TCN and a completion condition
is raised: warning — string data, right truncation.

b) Otherwise, CN is set to TCN.

8) If CN does not conform to the Format and Syntax Rules of an <identifier>, then an exception condition is
raised: invalid cursor name.

9) Let C be the allocated SQL-connection with which Sis associated and let SC be the <search condition>:

CN LEKE "SQL\_CUR%" ESCAPE *\" OR CN LIKE "SQLCUR%"

If Clis True or if CN is identical to the value of any cursor name associated with an allocated SQL tstatement
assodiated with C, then an exception condition is raised: invalid cursor name.

10) CN becomes the value of the cursor name property associated with S
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6.56 SetDescField

Function

Set a field in a CLI descriptor area.

Definitian

SetDescHield (

Generdl Rules

1)

2)

3)
4)

5)

6)

7)

8)
9)

10)

11)

©ISO/IEC 2016 — All rights reserved

DesdriptorHandle IN INTEGER,
RecdrdNumber IN SMALLINT,
Fielldldentifier IN SMALLINT,
val IN ANY,

BufflerLength IN INTEGER )

RETURNS SMALLINT

Let [ be the allocated CLI descriptor area identified by DescriptorHandle and let N be the valu
COUNT field of D.

The General Rules of Subclause 5.16, “Deferred parameter check”, are applied to D as the DES(
AREA.

Let AI be the value of Fieldldentifier.

If Fl fis not one of the code values in Table*21, “Codes used for SQL/CLI descriptor fields”, the
exception condition is raised: CLI-spegific condition — invalid descriptor field identifier.

Case

a) If the ALLOC_TYPE field-of descriptor D is USER and D is not being used as the current
urrent APD of any statement handle, then let DT be ARD.

b) Otherwise, let DT be'the type of the descriptor D.

Let MIBShbe the yalue of the May Be Set column in the row of Table 22, “Ability to set SQL/CLI
fieldd”, that contains FI and in the column that contains the descriptor type DT.

If MBSis(No', then an exception condition is raised: CLI-specific condition — invalid descriptc
ident)fiex,

p of the

CRIPTOR

N an

ARD or

fescriptor

r field

Let RN be the value of RecordNumber.

Let TYPE be the value of the Type column in the row of Table 21, “Codes used for SQL/CLI descriptor

fields”, that contains FI.

If TYPE is 'ITEM' and RN is less than 1 (one), then an exception condition is raised: dynamic SQL error

— invalid descriptor index.

Let IDA be the item descriptor area of D specified by RN.
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12) If an exception condition is raised in any of the following General Rules, then all fields of IDA for which
specific values were provided in the invocation of SetDescField are set to implementation-dependent values
and the value of COUNT for D is unchanged.

13) Information is set in D:

Case:

a)

b)

d)

f)

9)

h)

276 Call-Level Interface (SQL/CLI)

If FI indicates COUNT, then

Case:

exception condition is raised: CLI-specific condition — memory allocatiorerror.

f Fl indicates ARRAY_SIZE, then the value of the ARRAY _SIZE headerfield of descript
to Value.

f Fl indicates ARRAY_STATUS_POINTER, then the value of the) ARRAY_STATUS PO
header field of descriptor D is set to the address of Value. If Valte is a null pointer, then the
is set to O (zero).

f Fl indicates ROWS_PROCESSED_POINTER, thenthe value of the ROWS_PRO-
CESSED_POINTER header field of descriptor D is‘set to the address of Value. If Value is
pointer, then the address is set to 0 (zero).

f Fl indicates OCTET_LENGTH_POINTER{then the value of the OCTET _LENGTH_P
field of IDA is set to the address of Value.

f Fl indicates DATA_POINTER, then'the value of the DATA_POINTER field of IDA is s§
gddress of Value. If Value is a null pointer, then the address is set to 0 (zero).

f Fl indicates INDICATOR_POINTER, then the value of the INDICATOR_POINTER fig
iis set to the address of Value:

f Fl indicates RETURNED_ CARDINALITY_POINTER, then the value fo the RETURNE
DINALITY_POINTER field of IDA is set to the address of Value.

f FI indicates CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, or CHA
TER_SET_NAME, then:

i Let-BL be the value of BufferLength.

()} Case:

i If the memory requirements to manage the CLI descriptor area cannot be satisfied, then an

()] Otherwise, the count of the number of item descriptor areas is set to the value of Value.

br D is set

NTER
address

h null

DINTER

t to the

Id of IDA

'D_CAR-

RAC-

1) If BL is not negative, then let L be BL.
2) If BL indicates NULL TERMINATED, then let L be the number of octets of Va

lue that

precedes the implementation-defined null character that terminates a C character string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length

or buffer length.

i)  Case:
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1) If L is zero, then an exception condition is raised: CLI-specific condition — invalid string
length or buffer length.

2) Otherwise, let FV be the first | octets of Value and let TFV be the value of
TRIM ( BOTH * " FROM "FV" )

Let ML be the maximum length in characters allowed for an <identifier> as specified in the
Syntax Rules of Subclause 5.4, “Names and identifiers”, in [ISO9075-2], and let TFVL be the

i)

j)  Otherwise, the value of the figld of IDA identified by FI is set to the value of Value.
14) If Flfindicates LEVEL, then:

length in characters of TFV.
Case:

1) [If TFVL is greater than ML, then FV is set to the first ML characters of TEV and a cpmpletion
condition is raised: warning — string data, right truncation.

2) Otherwise, FVissetto TFV.
Case:

1) If Fl indicates CHARACTER_SET_CATALOG and-FV does not conform to the Format
and Syntax Rules of an <identifier>, then an exception condition is raised: inval|d catalog
name.

2) If Fl indicates CHARACTER_SET_SCHEMA and FV does not conform to thd Format
and Syntax Rules of an <identifier>, then an exception condition is raised: inval|d schema
name.

3) If Fl indicates CHARACTER_SET NAME and FV does not conform to the Fqrmat and
Syntax Rules of an <identifier>, then an exception condition is raised: invalid character
set name.

The value of the field of IDAidentified by FI is set to the value of FV.

a) If Rl is 1 (one) and/value is not O (zero), then an exception condition is raised: dynamic SQL error —

ilnvalid LEVEL value.

b) If Rl is greaterthan 1 (one), then let PIDA be IDA's immediately preceding item descriptor|area and

let K be.its LEVEL value.

If Value is K+1 and TYPE in PIDA does not indicate ROW, ARRAY, ARRAY LOQATOR,
MULTISET, or MULTISET LOCATOR, then an exception condition is raised: dynamic SQL

i)

error — invalid LEVEL value.

If Value is greater than K+1, then an exception condition is raised: dynamic SQL error —invalid
LEVEL value.

If value is less than K+1, then let OIDA; be the i-th item descriptor area to which PIDA is sub-
ordinate and whose TYPE field indicates ROW. Let NS be the number of immediately subor-
dinate descriptor areas of OIDA; between OIDA; and IDA, and let D; be the value of DEGREE
of OIDA.
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1) For each OIDA; whose LEVEL value is greater than V, if D; is not equal to NS, then an

exception condition is raised: dynamic SQL error — invalid LEVEL value.

2) IfKisnotO0 (zero), then let OIDA; be the OIDA; whose LEVEL value is K. If there exists
no such OIDA or Dj is not greater than NS, then an exception condition is raised: dynamic

QL error —invalid LEVEL value.

¢) The value of LEVEL in IDA is set to Value.

15) If TY

16) If FI
VAL
NAL
PAR
CHA
USE
the D

17) If FI
in Su
Speci

18) Let\

19) If FI
a)
b)

PE is 'ITEM' and RN is greater than N, then the COUNT field of D is set to RN.

| POSITION, PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHE
AMETER_SPECIFIC_NAME, CHARACTER_SET_CATALOG, CHARACTER_SET_S
RACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE _§
R_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA,or SCOPE_NAM
ATA_POINTER field of IDA is set to zero.

bclause 5.18, “Description of CLI item descriptor areas”, thenan exception condition is ra
fic condition — inconsistent descriptor information.

be the value of Value.

indicates TYPE, then:

Al the other fields of IDA are set to implemenitation-dependent values.
Case:

If Vindicates CHARACTER, CHARACTER VARYING or CHARACTER LARGE
then the CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, and CH

SQL-session and the LENGTH field of IDA is set to the maximum possible length in
of the indicated data type.

i) If V indicateS BINARY, BINARY VARYING, or BINARY LARGE OBJECT, then
LENGTH\field of IDA is set to the maximum possible length in octets of the indicat]

type.

set to 2.

ii) IfVindicates a <datetime type>, then the PRECISION field of IDA is set to O (zero).
iv) - \_If Vindicates INTERVAL, then the DATETIME_INTERVAL_PRECISION field of

indicates TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTER-
| CODE, DATETIME_INTERVAL_PRECISON, PARAMETER_MODE, PARAMETER_ORDI-

A,
CHEMA,
CHEMA,
E, then

indicates DATA_POINTER, and Value is not a null pointer, and-JDA is not consistent as specified

sed: CLI-

OBJECT
1ARAC-

TER_SET _NAME fields-of IDA are set to the values for the default character set name for the

characters

the
pd data

IDAis

the PRECISION field of IDAis set to the implementation-defined default value for the
of the NUMERIC or DECIMAL data types, respectively.

vi)  If Vindicates SMALLINT, INTEGER, or BIGINT, then the SCALE field of IDA is

(zero) and the PRECISION field of IDA is set to the implementation-defined value f
precision of the SMALLINT, INTEGER, or BIGINT data types, respectively.

vii)  If Vindicates FLOAT, then the PRECISION field of IDA is set to the implementatio

278 Call-

default value for the precision of the FLOAT data type.

If Vindicates NUMERIC or DECIMAL, then the SCALE field of IDA is set to 0 (zero) and

precision

setto 0
or the

n-defined
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21)

22)
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If FI
then
a)

b)

If FI

the DATETIME_INTERVAL_PRECISION field of IDA is set to 2 and

a)

b)

Restifictions on the differences allowed between implementation and application parameter desc
impl¢mentation-defined, except-as'specified in the General Rules of Subclause 5.10, “Implicit E
USING and OPEN USING clauses”, in the General Rules of Subclause 5.11, “Implicit CALL

clause”, and in the General Rules of Subclause 6.49, “ParamData”. Restrictions on the difference

the i

General Rules of Subelause 5.13, “Implicit FETCH USING clause”, and the General Rules of
Subcjause 6.30, “GetData”.
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viii) If Vindicates REAL or DOUBLE PRECISION, then the PRECISION field of IDA is set to the

implementation-defined value for the precision of the REAL or DOUBLE PRECISI
types, respectively.

ON data

ix)  If Vindicates DECFLOAT, then the PRECISION field of IDA is set to the implementation-

defined default value for the precision of the DECFLOAT data type.

X) If Vindicates an implementation-defined data type, then an implementation-defined set of fields

of IDA are set to implementation-defined default values.

i)  Otherwise, an exception condition is raised: CLI-specific condition — invalid datet

Al the fields of IDA other than DATETIME_INTERVAL_CODE and TYPE areset to implen
dlependent values.

Case:

i If Vindicates DATE, TIME, or TIME WITH TIME ZONE;-then the PRECISION fié
is set to O (zero).

iii) If Vindicates TIMESTAMP or TIMESTAMP WITH TIME ZONE, then the PRECIS
of IDA is set to 6.

indicates DATETIME_INTERVAL_CODE and the TYPE field of IDA indicates INTERV/
f V indicates DAY TO SECOND, HOUR, TO SECOND, MINUTE TO SECOND, or SEC(

the PRECISION field of IDA is set to 6.
Dtherwise, the PRECISION field of IDA is set to O (zero).

mplementation and(application row descriptors are implementation-defined, except as speci

pe.

indicates DATETIME_INTERVAL_CODE and the TYPE field of IDA indicates a'<datetime type>,

hentation-

Id of IDA
ION field
AL, then
ND, then
riptors are
XECUTE
USING

S between
Fied in the
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Function

Set commonly-used fields in a CLI descriptor area.

Definitian

IN INTEGER,
IN SMALLINT,
IN SMALLINT,
IN SMALLINT,
IN INTEGER,
IN SMALLINT,
IN SMALLINT,
DEF ANY,

DEF INTEGER,
DEF INTEGER )

RETURNS SMALLINT

Generadl Rules

1) Let ) be the allocated CLI descriptor area identified by DescriptorHandle and let N be the valug of the
COUNT field of D.

2) The General Rules of Subclause 5.16, “Deferred parameter check”, are applied to D as the DESCRIPTOR
AREA.

3) If D is an implementation row desCriptor, then an exception condition is raised: CLI-specific condition —
cannpt modify an implementation'row descriptor.

4) Let RN be the value of RecordNumber.

5) If RNis less than 1 (ane), then an exception condition is raised: dynamic SQL error — invalid descriptor
index.

6) If RNis greatérthan N, then

Case

a f tho mamans racniramante +n manann tha larany O 1 dAncorintnr arna nannnat hn cnticfindg + hen an
ICTCTTIOTy TCQUTIT T T Ito to oyttt o gt ST UCoCTTotoT oot \.lUlIIIIUL DT oTtroTic U,

exception condltlon is raised: CLI-specific condition — memory allocation error.
b) Otherwise, the COUNT field of D is set to RN.
7) Let IDA be the item descriptor area of D specified by RN.

8) Information is set in D as follows:

a) The data type, precision, scale, and datetime data type of the item described by IDA are set to the
values of Type, Precision, Scale, and SubType, respectively.
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9)

11)
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b)

d)

e)

item

descifiptor information.

10) Ifan
invodation of SetDescRec are set to implementation-dependent values and the value of the COU

of D

Rest
impl

USING and OPEN USING clauses”, in the Gengral Rules of Subclause 5.11, “Implicit CALL
clausg”, and in the General Rules of Subclause:6.49, “ParamData”. Restrictions on the difference
the implementation and application row désériptors are implementation-defined, except as speci
Gengral Rules of Subclause 5.13, “Implicit FETCH USING clause”, and the General Rules of
Subcjause 6.30, “GetData”.

1escribed by IDA is set to the address of Indicator.
If D

ISO/IEC 9075-3:2016(E)
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Case:

i) If D is an implementation parameter descriptor, then the length (in characters or pos
appropriate) of the item described by IDA is set to the value of Length.

i) Otherwise, the length in octets of the item described by IDA is set to the value of Le

itions, as

ngth.

If StringLength is not a null pointer, then the address of the host variable that is to provide the length
of the item described by IDA, or that is to receive the returned length in octets of the item described

y-+DAHssetto-theaddressof Stringkepgth——————————————————————

The address of the host variable that is to provide a value for the item described by IBAof
eceive a value for the item described by IDA, is set to the address of Data. If Data.is a nul
en the address is set to 0 (zero).

f Indicator is not a null pointer, then the address of the <indicator variable>associated wit

a is not a null pointer and IDA is not consistent as specified in Subclause 5.18, “Descripti
descriptor areas”, then an exception condition is raised: CLI-specific'condition — inconsis

exception condition is raised, then all fields of IDA for which specific values were provide

s unchanged.

fictions on the differences allowed between implementation and application parameter desc
gmentation-defined, except as specified in the General Rules of Subclause 5.10, “Implicit E

that is to
pointer,

h the item

bn of CLI
fent

d in the
UNT field

[iptors are
XECUTE
USING

S between
fied in the
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Function

Set the value of an SQL-environment attribute.

Definitian

SetEnvA

EnvifronmentHandle IN INTEGER,

Attr
Valu
Stri
RETU

Geners

1) Case
a)
b)
i
i
2) Ifthg
Speci

3) Let A be the value of Attribute.

4) IfAi
cond

5) IfAi
Case

a)

gkeleton SQL-environment, then an exception condition is raised: CLI-specific condition —
handle.

r(

ibute IN INTEGER,
e IN ANY,
ngLength IN INTEGER )
RNS SMALLINT

| Rules

f EnvironmentHandle does not identify an allocated-SQL-environment or if it identifies an

Dtherwise:
Let E be the allocated SQL-environment identified by EnvironmentHandle.
i) The diagnostics area associated with E is emptied.

re are any allocated SQL-connections associated with E, then an exception condition is ra
fic condition — attribute eannot be set now.

5 not one of the eode values in Table 16, “Codes used for environment attributes”, then an
tion is raised:«CL1-specific condition — invalid attribute identifier.

hdicates NUCL TERMINATION, then

allocated
L invalid

sed: CLI-

exception

f Value indicates TRUE, then null termination for E is set to True.

b) If Value indicates FALSE, then null termination for E is set to False.

¢) Otherwise, an exception condition is raised: CLI-specific condition — invalid attribute value.

6) If A specifies an implementation-defined environment attribute, then

Case

a) If the data type for the environment attribute is specified as INTEGER in Table 20, “Data types of
attributes”, then the environment attribute is set to the value of Value.
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b) Otherwise:
i) Let S be the value of StringLength.
i) Case:
1) If SLis not negative, then let L be S_.

2) If SLindicates NULL TERMINATED, then let L be the number of octets of Value that
precede the implementation-defined null character that terminates a C character string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invaligkstr|ng length
or buffer length.

i)  The environment attribute is set to the first L octets of Value.
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6.59 SetStmtAttr

Function

Set the value of an SQL-statement attribute.

Definitian

SetStmtAttr (
StatementHandle
Attrjibute
Value
StrijngLength
RETURNS SMALLINT

Generadl Rules

1) Let §be the allocated SQL-statement identified by StatementHandle.
2) Let Abe the value of Attribute.

IN
IN
IN
IN

INTEGER,
INTEGER,
ANY,
INTEGER )

3) If Alis not one of the code values in Table 18, “Codes used for statement attributes™, or if A is ohe of the
code|values in Table 18, “Codes used for statement attributes”, but the row that contains A contpins 'No'
in thg 'May be set' column, then an exception condition is raised: CLI-specific condition — invalid attribute

ident|fier.

4) Let \ be the value of Value.

5) Case

a) If Aindicates APD_HANDLE; then:

i Case:

()} Case:

1) If V deesnot identify an allocated CLI descriptor area, then an exception condition is
raised:"CLI-specific condition — invalid attribute value.

2) ~Otherwise, let DA be the CLI descriptor area identified by V and let AT be the vdlue of the
ALLOC_TYPE field for DA.

1) If AT indicates AUTOMATIC but DA is not the application parameter descriptor associated
with S then an exception condition is raised: CLI-specific condition — invalid use of

automatically-allocated descriptor handle.

2) Otherwise, DA becomes the current application parameter descriptor for S

b) If Aindicates ARD_HANDLE, then:

i) Case:
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If V does not identify an allocated CLI descriptor area, then an exception condition is
raised: CLI-specific condition — invalid attribute value.

Otherwise, let DA be the CLI descriptor area identified by V and let AT be the value of the
ALLOC_TYPE field for DA.

Case:

If AT indicates AUTOMATIC but DA is not the appllcatlon row descrlptor associated with

2)

f A indicates CURSOR SCROLLABLE, then

Case:

1)

2)

Case:

1

If the implementation supports scrollable cursors, then:

If the implementation supports cursor sensitivity, then

Case;

 th v~ H - 1 alicly £ t t
4 U ICII all U/\L;UlJLIUII L’UIIUILIUII IO IGIDCU UI_I qJCL’IIIL’ CUI IUILIUII IIIVClIIU uoCU| \J orm I-

cally-allocated descriptor handle.

Otherwise, DA becomes the current application row descriptor for S

If an open CLI cursor is associated with S then an exception condition is raised: ClLI-specific
condition — attribute cannot be set now.

Case:

A) If Vindicates NONSCROLLABLE«then the CURSOR SCROLLABLE atfribute of
Sis set to NONSCROLLABLE.

B) If Vindicates SCROLLABLEgthen the CURSOR SCROLLABLE attribute|of Sis set
to SCROLLABLE.

C) Otherwise, an exceptiorcondition is raised: CLI-specific condition— invalidl attribute
value.

] Otherwise, an exceptioncondition is raised: CLI-specific condition — optional feature not
implemented.

f A indicates CURSOR SENSITIVITY, then

If an open CLI cursor is associated with S then an exception condition is raised: ClLI-specific
condition — attribute cannot be set now.

2)

Case:

A) If Vindicates ASENSITIVE, then the CURSOR SENSITIVITY attribute of Sis set
to ASENSITIVE.

B) If Vindicates INSENSITIVE, then the CURSOR SENSITIVITY attribute of Sis set
to INSENSITIVE.

C) If Vindicates SENSITIVE, then the CURSOR SENSITIVITY attribute of Sis set to
SENSITIVE.
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f)

9)

h)

D) Otherwise, an exception condition is raised: CLI-specific condition — invalid attribute

value,

i) Otherwise, an exception condition is raised: CLI-specific condition — optional feature not

implemented.
If Aindicates METADATA 1D, then
Case:
i If V indicates FALSE, then the METADATA ID attribute of Sis set to FALSE.
iiN) If Vindicates TRUE, then the METADATA ID attribute of Sis set to TRUE.

f A indicates CURSOR HOLDABLE, then

Case:

i If the implementation supports cursor holdability, then
Case:

1) Ifanopen CLI cursor is associated with S theran exception condition is raised: C
condition — attribute cannot be set now,

2) Case:

A) If Vindicates NONHOLDABLE, then the CURSOR HOLDABLE attribut
set to NONHOLDABLE.

B) If Vindicates HOLDABLE, then the CURSOR HOLDABLE attribute of S
HOLDABLE.

C) Otherwise, anexception condition is raised: CLI-specific condition — invali
value.

implemented:
f A indicates GURRENT OF POSITION, then
Case:

i I there is no open CLI cursor CRassociated with S then an exception condition is ra
Specific condition — Invalid cursor state.

i)  Otherwise, an exception condition is raised: CLI-specific condition — ipvalid attribyite value.

| |-specific

p of Sis

is set to

 attribute

iiN) Otherwise, an exception condition is raised: CLI-specific condition — optional feature not

jsed: CLI-

i) If Vis greater than the ARRAY _SIZE field of the application row descriptor associated with
S then an exception condition is raised: CLI-specific condition — row value out of range.

iii)  If the operational scrollability property of CRis not SCROLL, then an exception co
raised: CLI-specific condition — invalid cursor position.

iv)  Otherwise, the current row within the fetched rowset associated with Sis set to V.
If Alindicates NEST DESCRIPTOR, then

Case:
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)] If there is a prepared statement associated with StatementHandle, then an exception condition
is raised: CLI-specific condition — function sequence error.

i) Otherwise,
Case:
1) If Vindicates FALSE, then the NEST DESCRIPTOR attribute of Sis set to FALSE.
2) If Vindicates TRUE, then the NEST DESCRIPTOR attribute of Sis set to TRUE.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid-ajtribute
value.

6) If Agpecifies an implementation-defined statement attribute, then
Case

a) If the data type for the statement attribute is specified as INTEGER in Table 20, “Data typgs of
attributes”, then the statement attribute is set to the value of Value.

b) Otherwise:

i Let S be the value of StringLength.

ili) Case:

1) If SLis not negative, then let L be S_.

2) If SLindicates NULL TERMINATED, then let L be the number of octets of Value that
precede the implementation-defined null character that terminates a C charactef string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid str|ng length
or buffer length.

i)  The statement attribute-is-set to the first L octets of Value.
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6.60 SpecialColumns

Function

Return a result set that contains a list of columns the combined values of which can uniquely identify any row
within a single specified table described by the Information Schemas of the connected data source.

Definition

SpecialColumns (

StatementHandle IN INTEGER,
IdentifierType IN SMALLINT,
CatdlogName IN CHARACTER(L1),
NamelLengthl IN SMALLINT,
SchemaName IN CHARACTER(L2),
NameLength2 IN SMALLINT,
TablleName IN CHARACTER(L3),
NameLength3 IN SMALLINT,

Sco IN SMALLINT,
Nulllable IN SMALLINT )

RETURNS SMALLINT

where eagh of L1, L2, and L3 has a maximum value equal to:the implementation-defined maximum|length of
a variablef-length character string.

Generdl Rules

1) Let §be the allocated SQL-statement,identified by StatementHandle.
2) Ifanjopen CLI cursor is associated with S then an exception condition is raised: invalid cursor|state.
3) Let ¢ be the allocated SQL-connection with which Sis associated.
4) Let BHC be the established SQL-connection associated with C and let SShe the SQL-server on that cpnnection.
5) Let SPECIAL_COLUMNS QUERY be a table, with the definition:

CREATE TABLE “SPECIAL_COLUMNS_QUERY (

SCOPE SMALLINT,

COLUMN_NAME CHARACTER VARYING(128) NOT NULL,
DATA” TYPE SMALLINT NOT NULL,

TYPE_NAME CHARACTER VARYING(128)NOT NULL;
COLUMN_SIZE INTEGER,

BUFFER_LENGTH INTEGER,

DECIMAL_DIGITS SMALLINT,

PSEUDO_COLUMN SMALLINT )

6) SPECIAL_COLUMNS QUERY contains a row for each column that is part of a set of columns that can
be used to best uniquely identify a row within the tables listed in SSs Information Schema TABLES view.
Some tables may not have such a set of columns. Some tables may have more than one such set, in which
case it is implementation-dependent as to which set of columns is chosen. It is implementation-dependent
as to whether a column identified for a given table is a pseudo-column.
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a) Let SUP be the value of Supported that is returned by the execution of GetFeaturelnfo with FeatureType
='FEATURE' and Featureld ='C041' (corresponding to the feature “Information Schema metadata
constrained by privileges™).

b) Case:
i)

If the value of SUP is 1 (one), then Table 29, “Codes and data types for implementation infor-
mation”, is "Y', then SPECIAL_COLUMNS QUERY contains a row for each identifying column
in SSs Information Schema COLUMNS view and each implementation-dependent pseudo-

i)

column.

Otherwise, SPECIAL_COLUMNS_QUERY contains a row for each identifying column in SSs
Information Schema COLUMNS view and each implementation-dependent pseudo-golumn in
accordance with implementation-defined authorization criteria.

7) If thg value of IdentifierType is other than the code for BEST ROWID in Tablg.39, “Column types and
scopes used with SpecialColumns”, or an implementation-defined extension te that table, then an exception

condftion is raised: CLI-specific condition — column type out of range.

8) If thg value of Scope is other than the code SCOPE CURRENT ROW, SCOPE TRANSACTION, or
SCOPE SESSION in Table 39, “Column types and scopes used with'SpecialColumns”, or an implementa-
tion-glefined extension to that table, then an exception conditionsvaised: CLI-specific conditiop — scope

out of range.

9) If thgvalue of Nullable is other than the code for NO NULS or NULLABLE in Table 39, “Colyimn types
and scopes used with SpecialColumns”, then an exception condition is raised: CLI-specific congition —

nullapl e type out of range.
10) For epch row of SPECIAL_COLUMNS QUERY:

a) The value of SCOPE in SPECIAL_COLYUMNS QUERY is either the code for one of SCOPE CJURRENT

ow,
sed with SpecialColumns”, or it'is an implementation-defined value, determined as followys:

Case:

i)

SCOPE TRANSACTION, pr SCOPE SESSION from Table 39, “Column types and| scopes

If the value thatwuniquely identifies a row is only guaranteed to be valid while positipned on
that row, thenthe code is that for SCOPE CURRENT ROW.

If the valuethat uniquely identifies a row is only guaranteed to be valid for the current transac-
tionthen the code is that for SCOPE TRANSACTION.

Ifithe value that uniquely identifies a row is only guaranteed to be valid for the currgnt SQL-
session, then the code is that for SCOPE SESSION.

anaicn tha valin g
T TOCTT

[ WAY
v

g
ao)
g
E

T TV ToTTtrc—vet

b) The value of COLUMN_NAME in SPECIAL_COLUMNS QUERY is the value of the COL-
UMN_NAME column in the COLUMNS view.

¢) The value of DATA_TYPE in SPECIAL_COLUMNS QUERY is derived from the values of the
DATA _TYPE and INTERVAL_TYPE columns in the COLUMNS view as follows:

Case:

i)

If the value of DATA_TYPE in the COLUMNS view is 'INTERVAL', then the value of
DATA_TYPE in SPECIAL_COLUMNS QUERY is the appropriate Code from Table 33, “Codes
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used for concise data types”, that matches the interval specified in the INTERVAL_TYPE

column in the COLUMNS view.

Otherwise, the value of DATA_TYPE in SPECIAL_COLUMNS _QUERY is the appropriate
Code from Table 33, “Codes used for concise data types”, that matches the data type specified

in the DATA_TYPE column in the COLUMNS view.

d) The value of TYPE_NAME in SPECIAL_COLUMNS QUERY is an implementation-defined value
that is the character string by which the data type is known at the data source.

e) The value of COLUMN_SIZE in SPECIAL_COLUMNS QUERY is

Case:

i)

~
E

If the value of DATA_TYPE in the COLUMNS view is 'CHARACTER/~CHARAQ
VARYING', 'CHARACTER LARGE OBJECT', 'BINARY", 'BINARY-VARYING', or
LARGE OBJECT!, then the value is that of the CHARACTER_MAXIMUM_LENG
same row of the COLUMNS view.

If the value of DATA_TYPE in the COLUMNS view is 'DECIMAL' or 'NUMERIC
value is that of the NUMERIC_PRECISION column in the Same row of the COLUNM

If the value of DATA_TYPE in the COLUMNS view is 'SMALLINT', 'INTEGER',
'FLOAT', ' DECFLOAT", 'REAL', or'DOUBLE PRECISION', then the value is implen
defined.

If the value of DATA_TYPE in the COLUMNS view is 'DATE', ' TIME', TIMESTAM
WITH TIME ZONE', or ' TIMESTAMP WITH TIME ZONE!', then the value of COLU

is that derived from SR 39), in Subclause 6.1, “<data type>", of [ISO9075-2], wherg
of <time fractional seconds precision> is the value of the NUMERIC_PRECISION

the same row of the COLUMNSView.

If the value of DATA_TYPREin the COLUMNS view is 'INTERVAL', then the value
COLUMN_SIZE is that-derived from the General Rules of Subclause 10.1, “<interval g
of [1ISO9075-2], where:

1) The value of <interval qualifier> is the value of the INTERVAL_TYPE column
same row,of the COLUMNS view.

2) Thewvalue of <interval leading field precision> is the value of the INTERVAL_PR
column in the same row of the COLUMNS view.

3).—The value of <interval fractional seconds precision> is the value of the NUMER
CISION column in the same row of the COLUMNS view.

TER
'BINARY
TH in the

, then the
INS view.

BIGINT,
hentation-
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vii)

octets of the reference type.

Otherwise, the value is implementation-dependent.

f) The value of BUFFER_LENGTH in SPECIAL_COLUMNS QUERY is implementation-defined.

NOTE 55 — The purpose of BUFFER_LENGTH is to record the number of octets transferred for the column with a
Fetch routine, a FetchScroll routine, or a GetData routine when the TYPE field in the application row descriptor indicates
DEFAULT. This length excludes any null terminator.

g) The value of DECIMAL_DIGITS in SPECIAL_COLUMNS QUERY is:
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Case:
i) If the value of DATA_TYPE in the COLUMNS view is one of 'DATE', TIME', TIMESTAMP',

"TIME WITH TIME ZONE', or ' TIMESTAMP WITH TIME ZONE!, then the value of DECI-
MAL_DIGITS in SPECIAL_COLUMNS QUERY is the value of the DATETIME_PRECISION
column in the COLUMNS view.

i) If the value of DATA_TYPE in the COLUMNS view is one of ' NUMERIC', 'DECIMAL,

'SMALLINT', 'INTEGER', or 'BIGINT', then the value of DECIMAL_DIGITS in SPE-

h)

q

$pecialColumns”. The algorithm used to set this value is implementation-dependent.

CTAL_COLUMNS _QUERY'is the value of the NUMERIC_SCALE column in the, COLUMNS
view.

ii)  Otherwise, the value of DECIMAL_DIGITS in SPECIAL_COLUMNS QUERY is the null
value.

The value of PSEUDO_COLUMN in SPECIAL_COLUMNS QUERY is thé.code for one of|PSEUDO

UNKNOWN, NOT PSEUDO, or PSEUDO from Table 39, “Column types-and scopes useq with

11) Let NL1, NL2, and NL3 be the values of NameLengthl, NameLength2,jand NameLength3, resgectively.

12) Let
and 1

13) If the
a)

i

b)

iinvalid use of null pointer.

ATVAL, SCHVAL, TBLVAL, SCPVAL, and NULVAL be the values of CatalogName, SchemaName,
ableName, Scope, and Nullable respectively.

METADATA 1D attribute of Sis TRUE, then:
f CatalogName is a null pointer and the value of the CATALOG NAME information type from

Table 29, “Codes and data types for implementation information”, is "Y', then an exception|condition

5 raised: CLI-specific condition — invaliduse of null pointer.

f SchemaName is a null pointer, then an exception condition is raised: CLI-specific condition —

[
14) If TatI)IeName is a null pointer, then.an exception condition is raised: CLI-specific condition — ifvalid use

of nu

15) If Cq
to ze

16) Case
a)
b)

| pointer.

falogName is a null painter, then NL1 is set to zero. If SchemaName is a null pointer, then NL2 is set
o. If TableName is-aaull pointer, then NL3 is set to zero.

f NL1 is nét‘negative, then let L be NL1.
f NL Lindicates NULL TERMINATED, then let L be the number of octets of CatalogName thiat precede

Ie implementation-defined null character that terminates a C character string.
C) ErWiSE, an exception condition is raised: CLI-Specific condition — invalid String fength or buffer

ength.

Let CATVAL be the first L octets of CatalogName.
17) Case:

a) |
b) I

f NL2 is not negative, then let L be NL2.
f NL2 indicates NULL TERMINATED, then let L be the number of octets of SchemaName that

precede the implementation-defined null character that terminates a C character string.
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c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or buffer
length.
Let SCHVAL be the first L octets of SchemaName.
18) Case:
a) If NL3is not negative, then let L be NL3.

b) licate RMINATED, then let | be the number of octets of Ta at precede
e implementation-defined null character that terminates a C character string.
¢) Otherwise, an exception condition is raised: CLI-specific condition — invalid string-length|or buffer
llength.
Let TIBLVAL be the first L octets of TableName.
19) Case

a) If the METADATA ID attribute of Sis TRUE, then:
[ Case:
1) If the value of NL1 is zero, then let CATSTR be @zero-length string.
2) Otherwise,
Case:

A) If SUBSTRING(TRIM("CATVAL") FROM 1 FOR 1) = "'~ and if SUB
STRING(TRIM("CATVAL™)" FROM CHAR_LENGTH(TRIM("CATVAL")) |[FOR 1)
= """ then let TEMPSTR be the value obtained from evaluating:

SUBSTRING(TRIM(“CATVAL") FROM 2
FOR CHAR_LENGTH(TRIM("CATVAL")) - 2)

and let CATSTR be the character string:
TABLE.CAT = "TEMPSTR" AND
B) . Qtherwise, let CATSTR be the character string:
UPPER(TABLE_CAT) = UPPER("CATVAL") AND
ili) Case:

1) If the value of NL2 is zero, then let SCHSTR be a zero-length string.

2) Otherwise,
Case:

A) If SUBSTRING(TRIM("SCHVAL®) FROM 1 FOR 1) = """ and if SUB-
STRING(TRIM("SCHVAL") FROM CHAR_LENGTH(TRIM("SCHVAL")) FOR 1)
= """, then let TEMPSTR be the value obtained from evaluating:
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SUBSTRING(TRIM("SCHVAL") FROM 2
FOR CHAR_LENGTH(TRIM("SCHVAL®)) - 2)

and let SCHSTR be the character string:
TABLE_SCHEM = "TEMPSTR" AND

B) Otherwise, let SCHSTR be the character string:

UPPER(TABLE_SCHEM) = UPPER("SCHVAL") AND

iliiy Case:

1) If the value of NL3 is zero, then let TBLSTR be a zero-length stringy
2) Otherwise,

Case:

A) If SUBSTRING(TRIM("TBLVAL") FROM 1 FOR/1) = "'~ and if SUB
STRING(TRIM(*TBLVAL") FROM CHAR_LENGTH(TRIM(*TBLVAL™)) [FOR 1)
= """ then let TEMPSTR be the value obtained from evaluating:

SUBSTRING(TRIM("TBLVAL") FROM.2
FOR CHAR_LENGTH(TRIM("TBLVAL®)) - 2)

and let TBLSTR be the characterstring:
TABLE_NAME = “TEMPSTR® “AND

B) Otherwise, let TBLSTR be the character string:
UPPER(TABLE_NAME) = UPPER("TBLVAL") AND

b) Otherwise:

i If the value of'NL1 is zero, then let CATSTR be a zero-length string; otherwise, let CATSTR be
the character.string:

TABLECAT = "CATVAL" AND

ili) If:the value of NL2 is zero, then let SCHSTR be a zero-length string; otherwise, let §CHSTR
be the character string:

ITABLE_SUHEM = "SCHVAL™ AND

iii) If the value of NL3 is zero, then let TBLSTR be a zero-length string; otherwise, let TBLSTR be
the character string:

TABLE_NAME = "TBLVAL" AND
20) Let the value of SCPSTR be the character string:

SCOPE >= SCPVAL
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21) Let PRED be the result of evaluating:
CATSTR || * = Il SCHSTR || = = || TBLSTR || = = || SCPSTR

22) Case:

a) If NULVAL is equal to the code for NO NULLS in Table 27, “Miscellaneous codes used in CLI”,
and any of the rows selected by the above query would describe a column for which the value of
IS NULLABLE column in the COLUMNS view is 'YES', then let STMT be the character string:

$ELECT *
FROM SPECI AL_COLUWNS QUERY
HERE 1 = 2 - select no rows

QRDER BY SCOPE
b) Otherwise, let STMT be the character string:

$ELECT *

FROM SPECI AL_COLUWNS_QUERY
HERE PRED

RDER BY SCOPE

23) Execpirectis implicitly invoked with Sas the value of StatementHandle, STMT as the value of Jtatement-
Text,|and the length of STMT as the value of TextLength,
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Function

Explicitly start an SQL-transaction and set its characteristics.

Definitian

StartTran (
HandleType IN SMALLINT,
Handle IN INTEGER,
AccessMode IN INTEGER,
IsollationLevel IN INTEGER )

RETURNS SMALLINT

Generadl Rules

1) Let HT be the value of HandleType and let H be the value of Handle.

2) If HTis not one of the code values in Table 14, “Codes used\for SQL/CLI handle types”, then anjexception
condftion is raised: CLI-specific condition — invalid handle.

3) Case
a) If HT indicates STATEMENT HANDLE, then
Case:

i If H does not identify an allecated SQL-statement, then an exception condition is rajsed: CLI-
specific condition — invatid handle.

ili) Otherwise, an exception condition is raised: CLI-specific condition — invalid attributelidentifier.
b) If HT indicates DESERIPTOR HANDLE, then
Case:

[ If Hdoes not identify an allocated CLI descriptor area, then an exception condition fis raised:
CLI-specific condition — invalid handle.

i) Otherwise, an exception condition is raised: CLI-specific condition — invalid attributelidentifier.

¢) [IFHATINdicates CONNECTION HANDLE, Then
Case:

i) If H does not identify an allocated SQL-connection, then an exception condition is raised: CLI-
specific condition — invalid handle.

i) Otherwise:
1) Let Cbe the allocated SQL-connection identified by H.

2) The diagnostics area associated with C is emptied.
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4)

5)

6)

7)
8)

9)

3) Case:

A) Ifthere is no established SQL-connection associated with C, then an exception condi-

tion is raised: connection exception — connection does not exist.

B) Otherwise, let EC be the established SQL-connection associated with C.

4) If Chas an associated established SQL-connection that is active, then let L1 be a list con-

taining EC; otherwise, let L1 be an empty list.

d)
(

If an
cond

Let A
TION
inval

Letl
ISOL
inval

LetT

If RH
is sp4

The i
the p

f HT indicates ENVIRONMENT HANDLE, then
Case:

If H does not identify an allocated SQL-environment or if it identifies an altocated S
ronment that is a skeleton SQL-environment, then an exception condition is raised: Cl
condition — invalid handle.

i) Otherwise:
1) Let E be the allocated SQL-environment identified by H.
2) The diagnostics area associated with E is emptied.,

3) LetL be alist of the allocated SQL-connectiohs associated with E. Let L1 be a
allocated SQL-connections in L that have arvassociated established SQL-conne
is active.

SQL-transaction is currently active on any of the SQL-connections contained in L1, then an
tion is raised: invalid transaction state —:active SQL-transaction.

M be the value for AccessMode. If ANPiS not one of the codes in Table 32, “Values for TR

d attribute identifier.

| be the value for IsolationLével. If IL is not one of the codes in Table 31, “Values for TRANS

d attribute identifier.
XN be the SQL-transaction that is started by this invocation of the StartTran routine.

AD ONLY is:specified by AM, then the access mode of TXN is set to read-only. If READ
cified by-AM;, then the access mode of TXN is set to read-write.

solation Tevel of TXN is set to an implementation-defined isolation level that will not exhit
nenojriena that the isolation level indicated by TIL would not exhibit, as specified in Table

QL-envi-
| -specific

list of the
ction that

exception

ANSAC-

| ACCESS MODE with StartTran”,then an exception condition is raised: CLI-specific condition —

ACTION

ATION OPTION with StartTran”, then an exception condition is raised: CLI-specific condlition —

WRITE

it any of
9, “SQL-

trans

ctian icalatian lavale and tha thraoo nhanamana’ 1n [NSOQN7E 21
&cHORHSO|HEHHe e SaRa et eepreRoeRa oYy o=o-£1-

10) TXN is started in each SQL-connection contained in L1.
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6.62 TablePrivileges

Function

Return a result set that contains a list of the privileges held on the tables whose names adhere to the
pattern(s) within tables described by the Information Schemas of the connected data source.

Definition

TablePrijvileges (

StatementHandle IN INTEGER,
CatdlogName IN CHARACTER(L1),
NameglLengthl IN SMALLINT,
SchemaName IN CHARACTER(L2),
NameLength2 IN SMALLINT,
TablleName IN CHARACTER(L3),
NameLength3 IN SMALLINT )

RETURNS SMALLINT

where eagh of L1, L2, and L3 has a maximum value equal to the implementation-defined maximum
a variablef-length character string.

Generdl Rules

1) Let §be the allocated SQL-statement identified by StatementHandle.

2) Ifanjopen CLI cursor is associated with S then an exception condition is raised: invalid cursor
3) Let
4) Let

5) Let

be the allocated SQL-connectiorrwith which Sis associated.
be the established SQL-eonnection associated with C and let SSbhe the SQL-server on that ¢
BLE PRIVILEGEStQUERY be a table, with the definition:

CREATE TABLE TABLE_PRIVILEGES_QUERY (

ABLE_CAT CHARACTER VARYING(128),
ABLE_SCHEM CHARACTER VARYING(128) NOT NULL,
ABLE_NAME CHARACTER VARYING(128) NOT NULL,
RANT@R CHARACTER VARYING(128) NOT NULL,
RANTEE CHARACTER VARYING(128) NOT NULL,
RIVALEGE CHARACTER VARYING(128) NOT NULL,

requested

length of

State.

bnnection.

IS_GRANTABLE CHARACTER VARYING(3)NOT NGOt
WITH_HIERARCHY CHARACTER VARYING(254) NOT NULL )

6) TABLE_PRIVILEGES QUERY contains a row for each privilege in SSs Information Schema
TABLE_PRIVILEGES view where:

a) Let SUP be the value of Supported that is returned by the execution of GetFeaturelnfo with FeatureType
= 'FEATURE' and Featureld = 'C041' (corresponding to the feature “Information Schema metadata

constrained by privileges”).
b) Case:
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a)

b)

f)

9)

h)

8) LetNL1, NL2, and NL3 be the valuges of NameLengthl, NameLength2, and NameLength3, resy

9) Letd
respe

10) If the

a)

b)

privilege in SSs Information Schema TABLE_PRIVILEGES view.

)] If the value of SUP is 1 (one), then TABLE PRIVILEGES QUERY contains a row for each

i) Otherwise, TABLE_PRIVILEGES QUERY contains a row for each privilege in SSs Information

Schema TABLE_PRIVILEGES view that meets implementation-defined authorization criteria.
7) For each row of TABLE_PRIVILEGES QUERY:

If the implementation does not support catalog names, then TABLE_CAT is the null value; otherwise,

(

(

(

(

(

I

The value of TABLE_SCHEM in TABLE_PRIVILEGES QUERY is the value of the TABLE _
The value of TABLE_NAME in TABLE_PRIVILEGES QUERY is the value.of the TABLE
The value of GRANTOR in TABLE PRIVILEGES QUERY is the value of the GRANTOR

in the TABLE_PRIVILEGES view.

The value of GRANTEE in TABLE_PRIVILEGES QUERY is the value of the GRANTEE
the TABLE_PRIVILEGES view.

The value of PRIVILEGE in TABLE_PRIVILEGES QUERY is the value of the PRIVILEG
The value of IS_GRANTABLE in TABLE_PRIVILEGES QUERY s the value of the IS_GRA

The value of WITH_HIERARCHY in TABLE PRIVILEGES QUERY is the value of the

Table 29, “Codes and data types for implementation information”, is "Y', then an exception

olumn in the TABLE_PRIVILEGES view in the Information Schema.
olumn in the TABLE_PRIVILEGES view.

olumn in the TABLE_PRIVILEGES view.

olumn in the TABLE_PRIVILEGES view.
olumn in the TABLE_PRIVILEGES view;

VITH_HIERARCHY column in the TABLE_PRIVILEGES veiw.

ATVAL, SCHVAL, and TBLVAL be the values of CatalogName, SchemaName, and TableN
ctively.

METADATA 1D attribute of Sis TRUE, then:
f CatalogName is“a null pointer and the value of the CATALOG NAME information type

S raised:(CL1-specific condition — invalid use of null pointer.

ATALOG

SCHEMA

NAME

column

column in

E_TYPE

NTABLE

ectively.

ame,

from
condition

f SchemaName is a null pointer or if TableName is a null pointer, then an exception condition is

aised: CLI-specific condition — invalid use of null pointer.

11) If CatalogName is a null pointer, then NL1 is set to zero. If SchemaName is a null pointer, then NL2 is set
to zero. If TableName is a null pointer, then NL3 is set to zero.

12) Case:

a)
b)

298 Call-Level Interface (SQL/CLI)

f NL1 is not negative, then let L be NL1.

If NL1 indicates NULL TERMINATED, then let L be the number of octets of CatalogName that precede

t

he implementation-defined null character that terminates a C character string.
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c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or buffer

length.
Let CATVAL be the first L octets of CatalogName.
13) Case:
a) If NL2 is not negative, then let L be NL2.
b) NL2 indicates N RMINATED, then let | be the number of octets of SchemaNa
precede the implementation-defined null character that terminates a C character string.
c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string-length

Let SCHVAL be the first L octets of SchemaName.
14) Case

a)
b)

c)

Let TIBLVAL be the first L octets of TableName.
15) Case

a)

©ISO/IEC 2016 — All rights reserved

llength.

f NL3 is not negative, then let L be NL3.

f NL3 indicates NULL TERMINATED, then let L be the numbérof octets of TableName th
the implementation-defined null character that terminates a € character string.

Dtherwise, an exception condition is raised: CLI-specificicondition — invalid string length
length.

f the METADATA ID attribute of Sis FRUE, then:
i Case:
1) If the value of NLLis-zero, then let CATSTR be a zero-length string.
2) Otherwise:
Case:

A) . [£SUBSTRING(TRIM("CATVAL") FROM 1 FOR 1) = """ and if SUB+
STRING(TRIM("CATVAL") FROM CHAR_LENGTH(TRIM("CATVAL"))
= """ then let TEMPSTR be the value obtained from evaluating:

SUBSTRING(TRIM("CATVAL") FROM 2
FOR CHAR_LENGTH(TRIM("CATVAL®)) - 2)

e that

or buffer

it precede

or buffer

FOR 1)

and let CATSTR be the character string:
TABLE_CAT = "TEMPSTR" AND
B) Otherwise, let CATSTR be the character string:
UPPER(TABLE_CAT) = UPPER("CATVAL") AND
i) Case:

1) If the value of NL2 is zero, then let SCHSTR be a zero-length string.
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2) Otherwise:

Case:

A) If SUBSTRING(TRIM("SCHVAL®") FROM 1 FOR 1) = """ and if SUB-
STRING(TRIM("SCHVAL") FROM CHAR_LENGTH(TRIM(*SCHVAL")) FOR 1)
= """, then let TEMPSTR be the value obtained from evaluating:

SUBSTRING(TRIM("SCHVAL") FROM 2
FOR CHAR_LENGTHCTRIMC SCHVAC)) = 2)

and let SCHSTR be the character string:

TABLE_SCHEM = "TEMPSTR" AND
B) Otherwise, let SCHSTR be the character string:
UPPER(TABLE_SCHEM) = UPPER("SCHVAL") AND
ilii) Case:
1) If the value of NL3 is zero, then let TBLSTR be a‘zero-length string.
2) Otherwise:

Case:

A) If SUBSTRING(TRIM("TBLVAL®) FROM 1 FOR 1) = "'~ and if SUB
STRING(TRIM("TBLVAL ")FROM CHAR_LENGTH(TRIM("TBLVAL")) |FOR 1)
= """, then let TEMPSIR be the value obtained from evaluating:

SUBSTRING(TRIM("FBLVAL") FROM 2
FOR CHAR_LENGTH(TRIM("TBLVAL®)) - 2)

and let TBLSTR be the character string:
TABLE_NAME = "TEMPSTR" AND

B) Otherwise, let TBLSTR be the character string:
UPPER(TABLE_NAME) = UPPER("TBLVAL") AND

b) Otherwise:

i Let SPC be the Code value from Table 29, “Codes and data types for implementation informa-

tian’ that carracnande ta tha Infarmation Tvna SEARCH DATTERN ESCADE int at same
tHat-CeHESPEREStotHEeH B H R aHE Y pe oA o AT ey B =E=HHd

TroTT

i) Let ESC be the value of InfoValue that is returned by the execution of GetInfo() with the value
of InfoType set to SPC.

iii) If the value of NL1 is zero, then let CATSTR be a zero-length string; otherwise, let CATSTR be
the character string:

TABLE_CAT = "CATVAL" AND
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iv) If the value of NL2 is zero, then let SCHSTR be a zero-length string; otherwise, let SCHSTR be
the character string:

TABLE_SCHEM LIKE "SCHVAL" ESCAPE "ESC" AND

V) If the value of NL3 is zero, then let TBLSTR be a zero-length string; otherwise, let TBLSTR be
the character string:

TABLE_NAME | IKE "TBI VAL " ESCAPE "ESC" AND
16) Let HRED be the result of evaluating:

CATSIR || * " Il SCHSTR || = = || TBLSTR || = " || 1=1
17) Let §TMT be the character string:

SELECT *

FROM| TABLE_PRIVILEGES_QUERY

WHERE PRED

ORDER BY TABLE_CAT, TABLE_SCHEM, TABLE_NAME, PRIVILEGE

18) Execpirect is implicitly invoked with Sas the value of StatementHandle, STMT as the value of Statement-
Text,|and the length of STMT as the value of TextLength.
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Function

Based on the specified selection criteria, return a result set that contains information about tables described by
the Information Schema of the connected data source.

Definition

Tables
StatjementHandle IN INTEGER,
CatdlogName IN CHARACTER(L1),
NameglLengthl IN SMALLINT,
SchemaName IN CHARACTER(L2),
NameLength2 IN SMALLINT,
TablleName IN CHARACTER(L3),
NameLength3 IN SMALLINT,
TablleType IN CHARACTER(L4),

NameLength4 IN SMALLINT )
RETURNS SMALLINT

where eagh of L1, L2, L3, and L4 has a maximum value equalo the implementation-defined maxim
of a variable-length character string.

Generdl Rules

1)
2)
3)
4)
5)

Let Sbe the allocated SQL-statement identified by StatementHandle.

If anjopen CLI cursor is associated.with S then an exception condition is raised: invalid cursor
Let
Let

Let

be the allocated SQL-connection with which Sis associated.
be the established SQL-connection associated with C and let SSbhe the SQL-server onthat ¢
BLES QUERYbe-a table with the definition:

CREATE TABLE AZABLES_QUERY (
ABLE_CAT CHARACTER VARYING(128),
ABLE<SCHEM CHARACTER VARYING(128),
ABLE_NAME CHARACTER VARYING(128),
ABLE_TYPE CHARACTER VARYING(254),

Im length

State.

bnnection.

ARKS CHARACTER VARYING(252);
SELF_REF_COLUMN CHARACTER VARYING(128),
REF_GENERATION CHARACTER VARYING(254),

UDT_CAT CHARACTER VARYING(128),
UDT_SCHEM CHARACTER VARYING(128),
UDT_NAME CHARACTER VARYING(128),

UNIQUE (TABLE_CAT, TABLE_SCHEM, TABLE_NAME) )

6) TABLES QUERY contains a row for each table described by SSs Information Schema TABLES view

302 Call-Level Interface (SQL/CLI)

where:
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b)

7) The description of the table TABLES QUERY is:

a)

b)

d)

f)

9)

h)
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Let SUP be the value of Supported that is returned by the execution of GetFeaturelnfo with FeatureType
='FEATURE' and Featureld ='C041' (corresponding to the feature “Information Schema metadata
constrained by privileges™).

Case:

i) If the value of SUP is 1 (one), then TABLES QUERY contains a row for each row describing
a table in SSs Information Schema TABLES view for which the connected UserName has
selection privileges.

ili) Otherwise, TABLES QUERY contains a row for each row describing a table in SSs lnlformation
Schema TABLES view that meets implementation-defined authorization critefia.

The value of TABLE_CAT in TABLES QUERY is the value of the TABLECCATALOG column in
the TABLES view. If SSdoes not support catalog names, then TABLE_CAT s set to the nyll value.

The value of TABLE_SCHEM in TABLES QUERY is the value of the TABLE_SCHEMA |column
in the TABLES view. The value of TABLE_NAME in TABLES QUERY is the value of the
TABLE_NAME column in the TABLES view.

The value of TABLE_TYPE in TABLES QUERY is determined by the values of the TABLE_TYPE
¢olumn in the TABLES view.

Case:
i If the value of TABLE_TYPE in the TABLES view is 'VIEW', then
Case:

1) Ifthe defined view is withintHe Information Schema itself, then the value of TABLLE_TYPE
in TABLES QUERY issset'to 'SYSTEM TABLE".

2) Otherwise, the valde-of TABLE_TYPE in TABLES QUERY is set to 'VIEW'.

ili) If the value of TABLE_TYPE in the TABLES view is 'BASE TABLE', then the valle of
TABLE_TYPEtin TABLES QUERY is set to 'TABLE'.

iii)  Ifthe value 6f TABLE_TYPE in the TABLES view is 'GLOBAL TEMPORARY" off'LOCAL
TEMPORARY', then the value of TABLE_TYPE in TABLES QUERY is set to that alue.

iv)  Otherwise, the value of TABLE_TYPE in TABLES QUERY is an implementation-defined
value.

Thew~alue of REMARKS in TABLES QUERY is an implementation-defined description offthe table.

The value of SELF_REF_COLUMN in TABLES QUERY is the value of the SELF_REFERENC-
ING_COLUMN_NAME column in the TABLES view.

The value of REF_GENERATION in TABLES QUERY is the value of the REFERENCE_GENERA-
TION column in the TABLES view.

The value of UDT_CAT in TABLES QUERY is the value of the USER_DEFINED_TYPE_CATALOG
column in the TABLES view.

The value of UDT_SCHEMA in TABLES QUERY is the value of the
USER_DEFINED_TYPE_SCHEMA column in the TABLES view.
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i) Thevalue of UDT_NAME in TABLES QUERY is the value of the USER_DEFINED_TYPE_NAME
column in the TABLES view.

8) Let NL1, NL2, NL3, and NL4 be the values of NameLengthl, NameLength2, NameLength3, and Name-
Length4, respectively.

9) Let CATVAL, SCHVAL, TBLVAL, and TYPVAL be the values of CatalogName, SchemaName, TableName,
and TableType, respectively.

10 Ifth MEOCTADATA LI fherlog £ Qoo THDLIE 4l o
1 VI TAAMATAV T AU Tvuile UT OT1o TINUL, UICTIT.

a) If CatalogName is a null pointer and the value of the CATALOG NAME information-type from
Table 29, “Codes and data types for implementation information”, is "Y', then an exception|condition
is raised: CLI-specific condition — invalid use of null pointer.

b) If SchemaName is a null pointer or if TableName is a null pointer, then an exception condition is
faised: CLI-specific condition — invalid use of null pointer.

11) If CajalogName is a null pointer, then NL1 is set to zero. If SchemaName\iSa null pointer, then NL2 is set
to zefo. If TableName is a null pointer, then NL3 is set to zero. If TableType is a null pointer, then NL4 is
set tq zero.

12) Case
a) I NL1 is not negative, then let L be NL1.

b) If NL1lindicates NULL TERMINATED, then let L be'the number of octets of CatalogName thiat precede
the implementation-defined null character that terminates a C character string.

c) Otherwise, an exception condition is raised:-CLI-specific condition — invalid string length|or buffer
llength.

Let CATVAL be the first L octets of CatalogName.
13) Case
a) If NL2 is not negative, then_let L be NL2.

b) If NL2 indicates NUEER TERMINATED, then let L be the number of octets of SchemaName that
recede the implementation-defined null character that terminates a C character string.

c) Otherwise, ansexception condition is raised: CLI-specific condition — invalid string length|or buffer
llength.

Let SCHVAL be the first L octets of SchemaName.
14) Case
a) If NL3is not negative, then let L be NL3.

b) IfNL3indicates NULL TERMINATED, then let L be the number of octets of TableName that precede
the implementation-defined null character that terminates a C character string.

¢) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or buffer
length.

Let TBLVAL be the first L octets of TableName.
15) Case:
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a) If NL4 is not negative, then let L be NL4.

b) If NL4 indicates NULL TERMINATED, then let L be the number of octets of TableType that precede
the implementation-defined null character that terminates a C character string.

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or buffer
length.

Let TYPVAL be the first L octets of ColumnName.
16) Case
a) If the METADATA ID attribute of Sis TRUE, then:

[ Case:
1) If the value of NL1 is zero, then let CATSTR be a zero-length stfing.
2) Otherwise,

Case:

A) If SUBSTRING(TRIM("CATVAL") FROM X FOR 1) = """ and if SUB
STRING(TRIM("CATVAL") FROM CHAR (DENGTH(TRIM("CATVAL")) |FOR 1)
= """, then let TEMPSTR be the value-gbtained from evaluating:

SUBSTRING ( TRIM("CATVAL") FROM 2
FOR CHAR_LENGTH ( TRIM(IGATVAL®) ) - 2 )

and let CATSTR be the chardcter string:
TABLE_CAT = "TEMPSTR" AND
B) Otherwise, let CATSTR be the character string:
UPPER(TABLELCCAT) = UPPER("CATVAL") AND
ili) Case:
1) If thepvalde of NL2 is zero, then let SCHSTR be a zero-length string.
2) Otherwise,

Case:

A) If SUBSTRING(TRIM(*SCHVAL") FROM 1 FOR 1) = """ and if SUB
STRING(TRIM(*SCHVAL ") FROM CHAR LENGTH(TRIM("SCHVAL")) [FOR 1)
= """, then let TEMPSTR be the value obtained from evaluating:

SUBSTRING ( TRIM("SCHVAL") FROM 2
FOR CHAR_LENGTH ( TRIM("SCHVAL") ) - 2 )

and let SCHSTR be the character string:
TABLE_SCHEM = "TEMPSTR" AND

B) Otherwise, let SCHSTR be the character string:
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UPPER(TABLE_SCHEM) = UPPER("SCHVAL") AND
iii)  Case:
1) If the value of NL3 is zero, then let TBLSTR be a zero-length string.
2) Otherwise,

Case:

A) If SUBSTRING(TRIM(*TBLVAL") FROM 1 FOR 1) = *"~ and if SUB
STRING(TRIM("TBLVAL") FROM CHAR_LENGTH(TRIM("TBLVAL®)) [FOR 1)
= """, then let TEMPSTR be the value obtained from evaluating

SUBSTRING ( TRIM("TBLVAL") FROM 2
FOR CHAR_LENGTH ( TRIM("TBLVAL") ) &2 )

and let TBLSTR be the character string:
TABLE_NAME = “"TEMPSTR" AND

B) Otherwise, let TBLSTR be the character string:
UPPER(TABLE_NAME) = UPPER("TBLVAL™) AND

b) Otherwise:

[ Let SPC be the Code value from Table 29, “Codes and data types for implementatior) informa-
tion”, that corresponds to the Information Type SEARCH PATTERN ESCAPE in that same
table.

()] Let ESC be the value of InfoValue that is returned by the execution of GetInfo() witH the value
of InfoType set to SPC.

iii)  Ifthe value of NL1(sjzero, then let CATSTR be a zero-length string; otherwise, let CATSTR be
the character string:

TABLE_CAT-=/"CATVAL" AND

iv)  Ifthevalue of NL2 is zero, then let SCHSTR be a zero-length string; otherwise, let SCHSTR be
the-character string:

TABLE_SCHEM LIKE "SCHVAL®" ESCAPE "ESC" AND

[} = i y i y BLSTR be
the character string:

TABLE_NAME LIKE "TBLVAL®" ESCAPE "ESC" AND

17) Case:
a) Ifthe value of NL4 is zero, then let TYPSTR be a zero-length string.
b) Otherwise,
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)] TableType is a comma-separated list of one or more types of tables that are to be returned in
the result set. Each value may optionally be enclosed within <quote> characters. The types are
‘TABLE', VIEW','GLOBAL TEMPORARY','LOCAL TEMPORARY", and 'SYSTEM TABLE".

NOTE 56 — These types are mutually exclusive; for instance, TABLE' includes only user-created base tables
and 'SYSTEM TABLE' includes only views from the Information Schema. Implementation-defined types may
also be specified.

i) Let N be the number of comma-separated values specified within TableType.

fif)_ Let TT be the set of comma-separated values T1;, 1 (one) <1 < N, specified within. Table Type.

iv)  TYPSTRis a string that is the predicate required to select the requested types-ofitables from
TABLES QUERY:

TABLE_TYPE = === || TRIM(TT) || """ OR
TABLE_TYPE = === || TRIM(TT2) || """ OR
TABLE_TYPE = """ || TRIMCTTY) I ="

18) Let HRED be the result of evaluating:
CATSFR || * " Il SCHSTR || = = || TBLSTR || = " |}, TYPSTR || = = || 1=1

19) Case

a) If the value of CATVAL is the value in the "Value“column for ALL CATALOGS in Table 3§, “Special
parameter values”, and both SCHVAL and TBEVAL are zero-length strings, then let STMT be the
¢haracter string:

$ELECT DISTINCT TABLE_CAT,

CAST (NULL AS VARCHAR(128)),
CAST (NULL 'AS’ VARCHAR(128)),
CAST (NUEL-AS VARCHAR(254)),
CAST (NULL AS VARCHAR(254))
FROM TABLES_ QUERY

QORDER BY TABLE_CAT

NOTE 57 — All-tables qualify for selection and no privileges are required for access to the underlying TABLES view.

b) If the value of SCHVAL is the value in the "Value' column for ALL SCHEMAS in Table 38} “Special
parameter Valdes”, and both CATVAL and TBLVAL are zero-length strings, then let STMT Qe the
¢haracter'string:

$EKECT DISTINCT CAST (NULL AS VARCHAR(128)),
TABI F_Q(‘HFM,

CAST (NULL AS VARCHAR(128)),
CAST (NULL AS VARCHAR(254)),
CAST (NULL AS VARCHAR(254))
FROM TABLES_QUERY

ORDER BY TABLE_SCHEM

NOTE 58 — All tables qualify for selection and no privileges are required for access to the underlying TABLES view.

c) If the value of TYPVAL is the value in the 'Value' column for ALL TYPES in Table 38, “Special
parameter values”, and CATVAL, SCHVAL, and TBLVAL are zero-length strings, then let STMT be
the character string:
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SELECT DISTINCT CAST (NULL AS VARCHAR(128)),
CAST (NULL AS VARCHAR(128)),
CAST (NULL AS VARCHAR(128)),
TABLE_TYPE,
CAST (NULL AS VARCHAR(254))

FROM TABLES_QUERY

ORDER BY TABLE_TYPE

NOTE 59 — All tables qualify for selection and no privileges are required for access to the underlying TABLES view.

d) OQtherwise, let STMT be the character string:

$ELECT *

FROM TABLES_QUERY

HERE PRED

RDER BY TABLE_TYPE, TABLE_CAT, TABLE_SCHEM, TABLE_NAME

20) Execpirect is implicitly invoked with Sas the value of StatementHandle, STMT as the value of Jtatement-
Text,|and the length of STMT as the value of TextLength.
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7 Additional data manipulation rules

This Clause modifies Clause 15, “Additional data manipulation rules”, in ISO/IEC 9075-2.

7.1 Hffect of opening a cursor

This Subdlause maodifies Subclause 15.1, “Effect of opening a cursor™, in ISO/IEC 9075-2.

Function

Specify the effect of opening a cursor that is not a received cursor or CL4 procedural result cursor.

Syntax|Rules

No agiditional Syntax Rules.

Access [Rules

No aglditional Access Rules.

Generadl Rules

1) [Inseftafter GR 4)a)] If CRis a'CLI prepared cursor, then let Sbe the prepared statement that is the cursor's
origin in CDD.

2) |Inseft after GR 4)a)| if €Ris a CLI prepared cursor, then the operational properties of RSD are|the same
as th¢ corresponding declared properties of CDD.

ConformanceRules

No aplditional Conformance Rules.
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ISO/IEC 9075-3:2016(E)
8.1 <preparable dynamic cursor name>

8 Dynamic SQL

This Clause modifies Clause 20, “Dynamic SQL™, in ISO/IEC 9075-2.

8.1

A

preparable dynamic cursor name>

This Subdlause maodifies Subclause 20.26, ““<preparable dynamic cursor name>"", indS9/1EC 9075

Function

Specify the cursor of a <preparable dynamic delete statement: positioned>.or a <preparable dynami
statement} positioned>.

Formai

No addi t]ji onal Formmt itens.

Syntax|Rules

1) [Replace SR 1)b)i)| The potentially referenced cursors of PDCN include

Case

a)

f PDCN is contained in a &preparable dynamic delete statement: positioned> or <preparabl

£SQL-client modulesdefinition>, then every declared dynamic cursor whose <cursor name
gquivalent to CN.and’'whose scope is the containing SQL-client module (minus any <SQL
gtatement>s contained in the SQL-client module) and every extended dynamic cursor havi

+SQL schema statement>s contained in the SQL-client module) and whose <cursor name> is

CN.
b) Otherwise, every CLI cursor in the current SQL-session whose <cursor name> is equivaler

T
N

[ update

p dynamic

Ypdate statement: positioned> that is being prepared by a <prepare statement> that is contajined in an

> S
schema
g a <con-

entional dyfnamic cursor name> that has a scope of the containing SQL-client module (minus any

bguivalent

tto CN.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.
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