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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Com-
mission) 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 committees collaborate in fields of mutual interest. Other international organizations, govern-
mental and non-governmental, in liaison with ISO and IEC, also take part in the work.

The grocedures used to develop this document and those intended for its further maintenance ai
scribg¢d in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for th
L types of document should be noted. This document was drafted in accordance with the editorial
rulesjof the ISO/IEC Directives, Part 2 (see www.iso.org/directives or www.iec.ch/members expert
docs)

feren

ISO apd IEC draw attention to the possibility that the implementation of this dociment may involy
use of (a) patent(s). ISO and IEC take no position concerning the evidence, walidity or applicability ¢f any
claimed patent rights in respect thereof. As of the date of publication of this”document, ISO and IEC
not r¢ceived notice of (a) patent(s) which may be required to implement this document. However, i
mentprs are cautioned that this may not represent the latest information, which may be obtained
htent database available at www.iso.org/patents and https:{/patents.iec.ch. ISO and IEC shall not be

held fesponsible for identifying any or all such patent rights,

the p

Any tirade name used in this document is information given for the convenience of users and dog
constjtute an endorsement.

For ah explanation of the voluntary nature of standards, the meaning of ISO specific terms and e
sions|related to conformity assessment, as welhas information about ISO's adherence to the World
Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.org/iso
word|html. In the IEC, see www.iec.ch /understanding-standards.

This
com

This
cally revised. It also incerporates the Technical Corrigendum ISO/IEC 9075-3:2016/Cor.1:2022.

The main changesire as follows:

e de-
e dif-

5 /ref-

re the

have
mple-
from

S not

pres-
[rade
fore-

ocument was prepared by Jaint Technical Committee ISO/IEC JTC 1, Information technology
ittee SC 32, Data management and interchange.

ixth edition cancels and replaces the fifth edition (ISO/IEC 9075-3:2016), which has been tg

improve the presentation and accuracy of the summaries of implementation-defined and implg
tation-dependent aspects of this document;

Sub-

chni-

men-

N W ] o £ A S DR | Py SR
IITTroauctior or severat Ulglitdl dI'tiidiis,

alignment with updated ISO house style and other guidelines for creating standards.

This sixth edition of ISO/IEC 9075-3 is designed to be used in conjunction with the following editions of
other parts of the ISO/IEC 9075 series, all published 2023:

ISO/IEC 9075-1, sixth edition;
ISO/IEC 9075-2, sixth edition;

ISO/IEC 9075-4, seventh edition;

© ISO/IEC 2023 - All rights reserved
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— ISO/IEC 9075-9, fifth edition;

— ISO/IEC 9075-10, fifth edition;
— ISO/IEC 9075-11, fifth edition;
— ISO/IEC 9075-13, fifth edition;

— ISO/IEC 9075-14, sixth edition;

et

5O /IEC 9075-15, second edition;

et

b0 /1EC 9075-16, first edition.

A list|of all parts in the ISO/IEC 9075 series can be found on the ISO and IEC websites,

Any feedback or questions on this document should be directed to the user’s national standards bgdy. A
comgiete listing of these bodies can be found at www.iso.org/members.htmland www.iec.ch/natjonal-
com

ittees.
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Introduction

The organization of this document is as follows:

1)
2)

3)
4)
5)
6)

7)
8)
9)
10)

11)
12)

13)

14)

15)

16)

17)

18)

19)

20)

Clause 1, “Scope”, specifies the scope of this document.

Clause 2, “Normative references”, identifies additional standards that, through reference in this

doTuImeTt, Constitute provisions of this docurent:

Clause 3, “Terms and definitions”, defines the terms and definitions used in this document.
Clause 4, “Concepts”, presents concepts used in the definition of the Call-Level Interface.
Clause 5, “Lexical elements”, defines the lexical elements of the language.

Clause 6, “Call-Level Interface specifications”, defines facilities for using SQL, through a Call-Lg¢vel
Interface.

Clause 7, “SQL/CLI routines”, defines each of the routines that comprise the Call-Level Interfdce.
Clause 8, “Additional data manipulation rules”, defines additional.rules for data manipulation|.
Clause 9, “Dynamic SQL”’, defines the SQL dynamic statements.

Clause 10, “Status codes”, defines values that identify the status of the execution of SQL-statements
and the mechanisms by which those values are returned.

Clause 11, “Conformance”, defines the criteria for econformance to this document.

Annex A, “SQL conformance summary”, is agsinformative Annex. It summarizes the conformajnce
requirements of the SQL language.

Annex B, “Implementation-defined elements”, is an informative Annex. It lists those features for
which the body of this document stdtes that the syntax, the meaning, the returned results, the ¢ffect
on SQL-data and/or schemas, of. other aspect is partly or wholly implementation-defined.

Annex C, “Implementation-dependent elements”, is an informative Annex. It lists those featurg¢s for
which the body of this document states that the syntax, the meaning, the returned results, the ¢ffect
on SQL-data and/or schemas, or other aspect is partly or wholly implementation-dependent.

Annex D, “SQL optional feature taxonomy”, is an informative Annex. It identifies the optional feafures
of the SQL language specified in this document by an identifier and a short descriptive name.[This
taxonomy is'used to specify conformance.

Annex E; “Deprecated features”, is an informative Annex. It lists features that the responsible
Technical Committee intends not to include in a future edition of this document.

Annex F, “Incompatibilities with ISO/IEC 9075:2016”, is an informative Annex. It lists incompatib-

13 Es sla 4] H pa firlosa +
HTITITS " WITTUTICT PTTVIUTS TUTUUIT UTUITS TUT UIITCIIT

Annex G, “Defect Reports not addressed in this edition of this document”, is an informative Annex.
[t describes the Defect Reports that were known at the time of publication of this document. Each
of these problems is a problem carried forward from the previous edition of document. No new
problems have been created in the drafting of this edition of this document.

Annex H, “Example header files”, is an informative Annex. It provides examples of typical definition
files for application programs using the SQL Call-Level Interface.

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

© ISO/IEC 2023 - All rights reserved xi
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In the text of this document, Clauses and Annexes begin new odd-numbered pages, and in Clause 6, “Call-
Level Interface specifications”, through Clause 11, “Conformance”, Subclauses begin new pages. Any
resulting blank space is not significant.
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Information technology — Database language SQL —

Part 3:
Call-Level Interface (SQL/CLI)

1 |Scope

This document defines the structures and procedures that can be used to execute statements of th¢
database language SQL from within an application written in a programming language in such a way that
procgdures used are independent of the SQL statements to be executed.

© ISO/IEC 2023 - All rights reserved 1
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content consti-
tutes requirements of this document. For dated references, only the edition cited applies. For undated

refer - ne iaqlie c(] QN O ne glerenceda aao el . (A1NO an dllnenamen 411D

ISP/IEC 1539-1:2018, Information technology — Programming languages — Fortran — Part 1]
lapguage

ISP/IEC 1539-2:2000, Information technology — Programming languages — Fortran =—Part 2: Va
lemgth character strings

ISP 1989:2014, Information technology — Programming languages — COBOL,

ISP 6160:1979, Programming languages — PL/I (Endorsement of ANSI X3:531976)
ISP 7185:1990, Information technology — Programming languages <*Pascal
ISP/IEC 8652:2012, Information technology — Programming languiages — Ada

ISP/IEC8652:2012/Cor.1:2016, Information technology — Pregramming languages — Ada — Tech
Cdrrigendum 1

ISP/IEC 9075-1, Information technology — Database languages — SQL — Part 1: Framework
(SRL/Framework)

ISP/IEC 9075-2, Information technology — Database languages — SQL — Part 2: Foundation
(SQL/Foundation)

ISP/IEC 9075-11, Information technology ~— Database languages — SQL — Part 11: Information
Ddfinition Schemas (SQL/Schemata)

[%2)

ISP/IEC 9899:2018, Information technology — Programming languages — C
ISP/IEC 10206:1991, Information technology — Programming languages — Extended Pascal
ISP/IEC 11756:1999, Infermation technology — Programming languages — M

pase

rying

nical

and
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 9075-1, ISO/IEC 9075-2
and the following apply.

ISO 4dnd IEC maintain terminological databases for use in standardization at the following address¢s:
— | ISO Online browsing platform: available at ht t ps: / / www. i so. or g/ obp
— | IEC Electropedia: available at ht t ps: / / www. el ect r opedi a. or g/

3.1
datalsource
SQL-kerver that is part of the current SQL-connection

3.2
handle

CLI gbject returned by an SQL/CLI implementation when a CLI resource is allocated and used by a
SQL/CLI application to reference that CLI resource

=}

3.3
pseudo-column
column that is part of a table but is not part of the descriptor for that table

Note|1 to entry: An example of such a pseudo-columriis an implementation-defined row identifier

3.4
rowset
one ¢r more rows retrieved in a single invocation of the Fetch and FetchScroll routines

3.5
SQL/CLI application
application that invokes <CLI routine>s specified in this document
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This
4.1
This
4.1.
This

The notations used in this document are defined in ISO/IEC 9075-1.

The
htt
this

| SO

4.1.2 Specification of routine definitions

The routines in this document are specified in terms of thie following characteristics.

4.2
This

The
spec

syntax defined in this document is available from the ISO website as a“digital artifact”. See
s://standards.iso.org/iso-iec/ 9075/ -3/ ed- 6/ en/ to-download digital artifacts for

Concepts

Clause modifies Clause 4, “Concepts”, in ISO/IEC 9075-2.

. .
Noftations and convenftions
NIt eI oD Vet

Tl ©O CrOTITY

Subclause modifies Subclause 4.1, “Notations and conventions”, in ISO/IEC 9075-2.
| Notations

Subclause modifies Subclause 4.1.1, “Notations”, in ISO/IEC 9075-2.

ocument. To download the syntax defined in a plain-text formatSselect the file named

Function: A short statement of the purpose ofthe routine.

General Rules: A specification of the(run-time effect of the routine. Where more than one Ge
Rule is used to specify the effect of-a-toutine, the required effect is that which would be obtai

Rules. Unless otherwise specified or implied by a specific Rule thatis applied, application of Ge
Rules terminates when(the'last in the sequence has been applied.

Introduction to SQL/CLI

Subclause is modified by Subclause 4.11, “Introduction to SQL/CLI”, in ISO/IEC 9075-9.

[all-LevelTnterface (SQL/CLI) is a binding style for executing SQL statements. This document pro
fications*for routines that:

allocate and deallocate resources;

|| EC_9075- 3(E) _CLI. bnf. t xt.To download the syntax.defined in an XML format, select the
file named | SO | EC 9075- 3(E) _CLI. bnf. xm .

Definition: The name of the routine and the name, mode, and data type of each of its paramdters.

heral
ned

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

heral

rides

control connections to SQL-servers;

execute SQL statements using mechanisms similar to dynamic SQL;
obtain diagnostic information;

control transaction termination;

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

A handle is a CLI object returned by an SQL/CLI implementation when a CLI resource is allocated; the
handle is used by an SQL/CLI application to reference that CLI resource. The AllocHandle routine allocates
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the resources to manage an SQL-environment, an SQL-connection, a CLI descriptor area, or SQL-statement
processing; when invoked, it returns an environment handle, a connection handle, a descriptor handle,
or a statement handle, respectively. An SQL-connection is allocated in the context of an allocated SQL-
environment. CLI descriptor areas and SQL-statements are allocated in the context of an allocated SQL-
connection. The FreeHandle routine deallocates a specified resource. The AllocConnect, AllocEnv, and
AllocStmt routines can be used to allocate the resources to manage an SQL-connection, an SQL-environ-
ment, and SQL-statement processing, respectively, instead of using the AllocHandle routine. The FreeCon-
nect, FreeEnv, and FreeStmt routines can be used to deallocate the specific resource instead of using
FreeHandle

Each|allocated SQL-environment has an attribute that determines whether output character strings are
null-ferminated by the SQL/CLI implementation. The SQL/CLI application can set the valueof.this
attribute by using the routine SetEnvAttr and can retrieve the current value of the attribute,by usinlg the
routine GetEnvAttr.

The Connect routine establishes an SQL-connection, which becomes the current SQL-connection. The
Disconnect routine terminates an established SQL-connection. Switching betweén established SQLfcon-
nections occurs automatically whenever the SQL/CLI application switches proeéssing to a dormant|SQL-
ction, which then becomes the current SQL-connection.

The ExecDirect routine is used for a one-time execution of an SQL-statement. The Prepare routine isfused
to prepare an SQL-statement for subsequent execution using the ExeCite routine. In all three casesg, the
execlited SQL-statement can contain dynamic parameters.

The Interface for a description of dynamic parameters, dynamic parameter values, the result columns of
a <dynamic select statement> or <dynamic single row seleetstatement>, and the target specificatipns

for the result columns is a CLI descriptor area. A CLI descriptor area for each type of interface is autdmat-
icallyf allocated when an SQL-statement is allocated. The SQL/CLI application may allocate additiongl CLI
descriptor areas and nominate them for use as the.interface for the description of dynamic paramgter

valugs or the description of target specifications hydising the routine SetStmtAttr. The SQL/CLI applichtion
can determine the handle value of the CLI deseriptor area currently being used for a specific interfage by
using the routine GetStmtAttr. The GetDescField and GetDescRec routines enable information to be
retrieved from a CLI descriptor area. TheCopyDesc routine enables the contents of a CLI descriptor|area
to be copied to another CLI descriptof area.

Wheh a <dynamic select statement> or <dynamic single row select statement> is prepared or executed
immediately, a description of the)result columns is automatically provided in the applicable CLI imple-
menfation descriptor area, In-this case, the SQL/CLI application may additionally retrieve information
by uging the DescribeCol-and/or the ColAttribute routine to obtain a description of a single result colJumn
and by using the NumResultCols routine to obtain a count of the number of result columns. The SQI}/CLI
application sets values-in the CLI application descriptor area for the description of the corresponding
targdt specifications either explicitly, by using the routines SetDescField and SetDescRec, or implic]tly,
by uging the reutine BindCol.

Wheh an SQL-statement is prepared or executed immediately, a description of the dynamic paramgters
is aufomatically provided in the applicable CLI implementation descriptor area if this facility is supp¢rted
by the edrrent SQL-connection. An attribute associated with the allocated SQL-connection indicatek
whether this facility is supported. The value of the attribute may be retrieved using the routine GetCon-
nectAttr. Regardless of whether automatic description is supported, all dynamic input and input/output
parameters shall be defined in the application descriptor area before SQL-statement execution. This can
be done either explicitly, by using the routines SetDescField and SetDescRec, or implicitly, by using the
routine BindParameter. The value of a dynamic input or input/output parameter may be established
before SQL-statement execution (immediate parameter value) or may be provided during SQL-statement
execution (deferred parameter value). Its description in the CLI descriptor area determines which method
is in use. The ParamData routine is used to cycle through and process deferred input and input/output
parameter 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 parameters to be provided piece by piece.
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Before a <call statement> is prepared or executed immediately, the SQL/CLI application may choose
whether or not to bind dynamic output parameters in the CLI application descriptor area. This can be
done either explicitly, by using the routines SetDescField and SetDescRec, or implicitly, by using the
routine BindParameter. After execution of the statement, values of unbound output and input/output
parameters can be individually retrieved using the GetParamData routine. The GetParamData routine
also enables the retrieval of the values of character and binary string output and input/output parameters
to be accomplished piece by piece.

When a <dynamic select statement> or <dynamic single row select statement> is executed, a CLI prepared
curs¢r 1s implicitly declared and opened. The name of the cursor is determined by the cursor nam
property associated with the allocated SQL-statement, which can be supplied by the SQL/CLI applichtion
by uging the routine SetCursorName. If a cursor name is not supplied by the SQL/CLI application,
valug¢ of the cursor name property associated with the allocated SQL-statement is an implementation-
dependent (UV124) cursor name. The cursor name property associated with the allocatedSQL-statement
can Qe retrieved by using the GetCursorName routine. The operational sensitivity, scrollability, an
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
timelthe CLI cursor is declared and opened. The SQL/CLI application can set the'values of these attrilputes
by uging the SetStmtAttr routine and can retrieve the current values of thése attributes by using th
GetStmtAttr routine. The operational returnability property of a CLI prepared cursor is implementdtion-
defirled (IV031).

The Fetch and FetchScroll routines are used to position an open<CLI cursor on a row and to retrieve the
valugs of bound columns for that row. A bound column is one Whose target specification in the spegified
CLI descriptor area defines a location for the target value. The Fetch routine always positions the open
CLI qursor on the next row, whereas the FetchScroll routine may be used to position the open CLI ciirsor
on a ppecified row. The use of FetchScroll with a FetchQrientation other than NEXT is permitted onlly if
the gperational scrollability property of the CLI cursoriis SCROLL. The Fetch and FetchScroll routines
can dlso retrieve multiple 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 defired
numper of rows. Note that the single row fetehis just a special case of multi-row fetch, where the rqwset
size 1s 1 (one).

Valugs for unbound columns can be individually retrieved by using the GetData routine. The GetDalta
routine also enables the retrieval of the values of character and binary string columns to be accomplished
piecg¢ by piece. The current rowofa CLI cursor is a row of the current rowset indicated by the CURRENT
OF PPSITION attribute of thé allocated SQL-statement associated with the CLI cursor. The current fow

can he deleted or updatedby executing a <preparable dynamic delete statement: positioned> or a ¥pre-
paraple dynamic updateé-statement: positioned>, respectively, for that CLI cursor under a different
allocpted SQL-statement to the one under which the CLI cursor was opened. The CloseCursor routine
enablles a CLI cursorto be closed.

Resullt sets cafi be returned to the SQL/CLI application as a result of invoking the Execute or ExecDjirect
routine, supplying a statement handle whose current statement is a <call statement>. If the <call statenjent>
invokesan(SQL-invoked procedure SIP that returns a non-empty result set sequence RSS, then a CIl
procgdural result cursor is automatically associated with the statement handle. The result set of this CLI
procedural result cursor is the first result set of RSS. The SQL/CLT application can Iearn that a cursor has
been automatically opened by invoking NumResultCols to determine if the ColumnCount is positive. If
there is more than one result set in the result set sequence, then the others can be processed one at a
time or in parallel. To process the result sets one at a time, once the processing of a given result set is
complete, the MoreResults routine is used to determine whether there are additional result sets and, if
there are, to position the CLI procedural result cursor before the first row in the next result set. To process
the result sets in parallel, the NextResult routine is used to determine whether there are additional result
sets and, if there are, to position a CLI procedural result cursor associated with another statement handle
before the first row in the next result set.
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When a CLI procedural result cursor is associated with a result set, the operational sensitivity, scrollab-
ility, and holdability properties of the CLI procedural result cursor are those of the result set as it was
received from the stored procedure. (The CURSOR SENSITIVITY, CURSOR SCROLLABLE, and CURSOR
HOLDABLE attributes of the allocated SQL-statement are ignored; using SetStmtAttr to set these attributes
has no effect on the corresponding operational properties of a CLI procedural result cursor.) The opera-
tional returnability property of a CLI procedural result cursor is implementation-defined (IV031). A CLI
procedural result cursor is not updatable. Otherwise, a CLI procedural result cursor is processed in the
same way as a CLI prepared cursor.

Specjal routines, called catalog routines are available to return result sets from the Information Schema.
These routines are described here.

— | ColumnPrivileges: Returns a list of the privileges held on the columns whose names-adlrere tp the
requested 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 aiew

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 ropitine
to issue an appropriate query on the COLUMNS view of the Informatien Schema.

— | ForeignKeys: Returns either the primary key of a single specified table together with the forejgn

keys in all other tables that reference that primary key or theforeign keys of a single specified fable
together with all the primary and unique keys in all other tdbles that are referenced by those fofeign
keys. Most of this information can also be obtained by using the ExecDirect routine to issue ah
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 specifigd
table. Most of this information can also be obtained by using the ExecDirect routine to issue gn
appropriate query on the TABLE_CONSTRAINTS view and the KEY_COLUMN_USAGE view of the
Information Schema.

— | SpecialColumns: Returns a list of the’columns that can uniquely identify a particular row within a
single specified table. Most of thisinformation can also be obtained by using the ExecDirect rofitine
to issue an appropriate query on the COLUMNS view of the Information Schema.

— | Tables: Returns informatien about the tables whose names adhere to the requested pattern(s|) and
type(s). Most of this information can also be obtained by using the ExecDirect routine to issug¢ an
appropriate queryonthe TABLES view of the Information Schema.

— | TablePrivileges: Returns a list of the privileges held on tables whose names adhere to the requésted
pattern(s). Most of this information can also be obtained by using the ExecDirect routine to igsue
an appropriate query on the TABLE_PRIVILEGES view of the Information Schema.

These spegial routines are only available for a small portion of the metadata that is available in the
Inforimation Schema. Other metadata (for example, that about SQL-invoked routines, triggers, and fiser-
defined.types) can be obtained by executing appropriate queries on the views of the Information ScHema.

The GetPosition, GetLength, and GetSubString routines can each be used with its own independent
statement handle to access 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
string and, if it does, to obtain an integer value that indicates the starting position of the first
appearance of the given substring.

—  The GetLength routine may be used to obtain the length of that string as an integer.
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—  The GetSubString routine may be used to retrieve a portion of a string, or alternatively, to create a
new Large Object value at the server which is a portion of the string and to return a Large Object
locator that represents that value.

The Error, GetDiagField, and GetDiagRec routines obtain diagnostic information about the most recent
routine operating on a particular resource. The Error routine always retrieves information from the next
status record, whereas the GetDiagField and GetDiagRec routines may be used to retrieve information
from an identified status record.

ount

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

OTE 1 — Applications are prohibited from using the ExecDirect or Execute routines to execute ¥start transaction dtate-
hent>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 i§ also
used|to terminate the processing of deferred parameter values and the execution of the associated[SQL-

b The GetFeaturelnfo, GetFunctions, GetInfo, GetSessionInfo, and GétTypelnfo routines are used to optain
inforjmation about the SQL/CLI implementation. The DataSourcés)routine returns a list of names that

identify SQL-servers to which the SQL/CLI application may he'dble to connect and returns a description
of eafch such SQL-server.

4.3 Return codes

The ¢xecution of a CLI routine causes one or moré‘conditions to be raised. The status of the executjon is
indidated by a code that is returned either as the'result of invoking a CLI routine that is a CLI functipn or
as the value of the ReturnCode argument of a-CLI routine that is a CLI procedure.

The feturn code values and meanings-are described in the following list. If more than one return cdde is
possible, then the one appearing later'in the list is the one returned.

— |Avalue of 0 (zero) indicates'Success. The CLI routine executed successfully.

— | Avalue of 1 (one) indicates Success with information. The CLI routine executed successfully but
a completion conditien was raised: warning (01000).

— | Avalue of 100-itidicates No data found. The CLI routine executed successfully but a completjon
condition was.raised: no data (02000).

— |Avalue©f99 indicates Data needed. The CLI routine did not complete its execution because pddi-
tional'data is needed. An exception condition was raised: CLI-specific condition — dynamic parameter
value'needed (HYHHG).

exception condltlon other than CLI spec1f1c condltlon — invalid handle (HYHHH] or CLI-SpeCIﬁC
condition — dynamic parameter value needed (HYHHG) was raised.

— Avalue of -2 indicates Invalid handle. The CLI routine did not execute successfully because an
exception condition was raised: CLI-specific condition — invalid handle (HYHHH).

After the execution of a CLI routine, the values of every output argument that corresponds to an output
parameter whose value is not explicitly defined by this document is implementation-dependent (UV052).

In addition to providing the return code, for all CLI routines other than Error, GetDiagField, and GetDiagRec,
the SQL/CLI implementation records information about completion conditions and about exception
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conditions other than CLI-specific condition — invalid handle (HYHHH) in the diagnostics area associated
with the resource being utilized. The resource being utilized by a routine is the resource identified by its
input handle. In the case of CopyDesc, which takes two input handles, the resource being utilized is the

one i

4.4

dentified by TargetDescHandle.

Diagnostics areas in SQL/CLI

441 Introduction to diagnostics areas in SQL/CLI

Each
relat

about individual conditions that occurred during the execution of the CLI routine. A condition that cz

a sta

diag
resu
CLI-s

Whe
warf]
field
statu

calling a routine other than Fetch or FetchScroll, the ROW_NUMBER field is set to zero. The

COLI
orw
is set

Staty
eratd
staty
is als

At th£ beginning of the execution of each CLI routine other than Error, GetDiagField, and GetDiagRe

diagnostics area comprises header information consisting of fields that contain general inform

fus record to be generated is referred to as a status condition.

ostics area for the resource being utilized is emptied. If the execution of such-@routine does 1
in the exception condition CLI-specific condition — invalid handle (HYHHH),ox the exception cong
pecific condition — dynamic parameter value needed (HYHHG), 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 informiation or Error, then one or more s
records are generated;

ifthe routine’s return code indicates No data found, then no status record is generated corresy
ing to SQLSTATE value '02000' but there may be.status records generated corresponding to S
STATE value '02nnn', where 'nnn' is an implementation-defined (IC001) subclass code.

h Fetch or FetchScroll is invoked, the resulting rowset has one or more rows, and exceptions o
ings are generated, then the corresponding records in the diagnostics area have the ROW_NUN
set to the row number of the row in the rowset associated with the exceptions or warnings. If
s record does not correspond to any-¥ow in the rowset, or the record is generated as a result

JMN_NUMBER field of the status record contains the column number (if any) to which this exce
irning condition applies. Ifthe status record does not apply to any column, then COLUMN_NUM
to zero.

s records in the diagnestics area are ordered by ROW_NUMBER. If multiple status records are
d for the same ROW_NUMBER value, then the order in which the second and subsequent of th
s records appeanis implementation-dependent (US025). Which of those status records appear;
o implementdtion-dependent (US025), except that:

status_records corresponding to transaction rollback (40000) have precedence over status re

te the completion condition no data (02000), which in turn have precedence over status reco

ng to the routine that was executed and zero (0) or more status records containing informati¢on

htion

uses

C, the
ot
ition

Latus
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QL-
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btion
[BER
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corrésponding to other exceptions, which in turn have precedence over status records corresponding

rds

corresnondina tothe comnletion candition warning (01000)-
correspon g-to-the-compieton-conalton WaHHRg-H-666 H5

apart from status records corresponding to an implementation-defined (IC001) no data (020
status records corresponding to an implementation-defined (IC001) condition that duplicate
whole or in part, a condition defined in this document shall not be the first status record.

00),
s, in

The routines GetDiagField and GetDiagRec retrieve information from a diagnostics area. The SQL/CLI
application identifies which diagnostics area is to be accessed by providing the handle of the relevant
resource as an input argument. The routines return a result code but do not modify the identified dia-
gnostics area.
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The Error routine also retrieves information from a diagnostics area. The Error routine retrieves the
status records in the identified diagnostics area one at a time but does not permit already processed
status records 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 SQE/€HHdtagnostiesareasas-welaszero 6 ormore-statusrecords,eachof- which-comprisesthe
field$ specified under “Status record fields” Table 2, “Status record fields in SQL/CLI diagnostics'argas”.
Table 1 — Header fields in SQL/CLI diagnostics areas

Field Data type

DYNAMIC_FUNCTION CHARACTER VARYING (L1) *

DYNAMIC_FUNCTION_CODE INTEGER

MPRE INTEGER

NUMBER INTEGER

RETURNCODE SMALLINT

ROQW_COUNT INTEGER

TIFANSACTIONS_COMMITTED INTEGER

TI}LANSACTIONS_ROLLED_BACK INTEGER

TI&ANSACTION_ACTIVE INTEGER

inplementation-defined (IE017) implementation-defined (IE017) data type

hgader field

I Where L1 is an implementétion-defined (IL035) integer not less than 254.

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

Field Data type

CATALOG_NAME CHARACTER VARYING (L) *
CLASS_ORIGIN CHARACTER VARYING (L1) *
COLUMN_NAME CHARACTER VARYING (L) !
COLUMN_NUMBER INTEGER
CONDITION_IDENTIFIER CHARACTER VARYING (L) |
CONDITION_NUMBER INTEGER
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Field

Data type

CONNECTION_NAME

CHARACTER VARYING (L) !

CONSTRAINT_CATALOG

CHARACTER VARYING (L) !

CONSTRAINT_NAME

CHARACTER VARYING (L)

CONSTRAINT_SCHEMA

CHARACTER VARYING (L) !

CURSOR_NAME

CHARACTER VARYING (L) !

MESSAGE_LENGTH

INTEGER

MESSAGE_OCTET_LENGTH

INTEGER

MESSAGE_TEXT

CHARACTER VARYING (L1)

NATIVE_CODE

INTEGER

PARAMETER_MODE

CHARACTER VARYING(2) !

PARAMETER_NAME

CHARACTER VARYING (L) !

PARAMETER_ORDINAL_POSITION

INTEGER

RQUTINE_CATALOG

CHARACTER VARYING (L) *

ROUTINE_NAME

CHARACTER VARYING (L) 1

ROUTINE_SCHEMA

CHARACTER VARYING (L) !

ROW_NUMBER

INTEGER

SQHEMA_NAME

CHARACTER VARYING (L) !

SHRVER_NAME

CHARACTER VARYING (L) *

SQLSTATE

CHARACTER (5)

SHECIFIC_NAME

CHARACTER VARYING (L)

SUBCLASS_ORIGIN

CHARACTER VARYING (L1) }

TABLE_NAME

CHARACTER VARYING (L) !

TRIGGER_CATALOG

CHARACTER VARYING (L) *

TRIGGER_NAME

CHARACTER VARYING (L)

TRIGGER_SCHEMA

CHARACTER VARYING (L) !
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Fi

eld Data type

implementation-defined (IE018) implementation-defined (IE018) data type
status field

int

! Where L is an implementation-defined (IL035) integer not less than 128 and L1 is an implementation-defined (IL035)

eger not less than 254.
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are not applicable to SQL/CLI.

p Setting of ROW_NUMBER and COLUMN_NUMBER fields

pt where otherwise specified in this document, the ROW_NUMBER and COLUMN_NUMBER fie
fus record are always 0 (zero).

Miscellaneous characteristics

| Handles

\llocHandle routine returns a handle that uniquely identifies the-allocated resource. Although
type of a handle parameter is INTEGER, its value has no meaning in any other context and shd
e used as a numeric operand or modified in any way.

neral, if the related resource cannot be allocated, then.a'handle value of zero is returned. How
if a resource has been successfully allocated, processing of that resource can subsequently fai
bmory constraints as follows:

if additional memory is required but is not:available, then an exception condition is raised: (1
specific condition — memory allocation exror (HY001);

if previously allocated memory cannetbe accessed, then an exception condition is raised: CLI-spj
condition — memory management-error (HY013).

NOTE 2 — No diagnostic information is generated in this case.

ralidity of a handle in a compilation unit other than the one in which the identified resource w
hted is implementation-defined (IA139).

fying (the address.ef) a valid handle as the output handle for an invocation of AllocHandle doe
le value overwrites the old one.
4 Null:terminated strings

puticharacter string provided by the SQL/CLI application may be terminated by the implementa

defin

the effect of reinitializing the identified resource. Instead, a new resource is allocated and a n¢

agnostics area fields specified in other parts of the ISO/IEC 9075 series that are not included,if this

ds in

the
uld

ever,
due

I-

ecific

tion-

ed(IV030) null character that terminates C character strings. If this technique is used, the applic

htion

may set the assoclated 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 (IV030) null

character that terminates C character strings. If the NULL TERMINATION attribute is False, then output
character strings are not null-terminated.

12
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4.5.3 Null pointers

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

— Inlieu of an output argument that is to receive the length of a returned character string. This
indicates that the SQL/CLI application wishes to prohibit the return of this information.

— Inlieu of other output arguments where specifically allowed by this document. This indicates that

the QQI I/(‘I I app]ir‘nh'nn wishes to prnhihif the return of this information

— |Inlieu of input arguments where specifically allowed by this document. The semantics of such a
specification depend on the context.

Ifthd SQL/CLI application provides a null pointer in any other circumstances, then an exeeption condition
is raised: CLI-specific condition — invalid use of null pointer (HY009).

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

4.5.4 Environment attributes

Envifonment attributes are associated with each allocated SQL-environment and affect the behavigr of
CLI flinctions in that SQL-environment.

The GetEnvAttr routine enables the SQL/CLI application to detérmine the current value of a specific
ibute. For attributes that may be set by the user, the SetEnvAttr routine enables the SQL/CLI applicption
to sef the value of a specific attribute. Attribute values may'be set by the SQL/CLI application wherever
there¢ are no SQL-connections allocated within the SQlizenvironment.

Tablg¢ 15, “Codes used for environment attributes’;and Table 19, “Data types of attributes”, in
Subclause 6.18, “Other tables associated with CLI", indicate for each attribute its name, code value|data
type] possible values, and whether the attribiite may be set using SetEnvAttr.

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

4.5, Connection attributes

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

The ietConnectAttrroutine enables the SQL/CLI application to determine the current value of a spgcific
ction attributesFor connection attributes that may be set by the user, the SetConnectAttr roufine
enablles the SQLY€ELI application to set the value of a specific connection attribute.

Tablg¢ 16, “Codes used for connection attributes”, and Table 19, “Data types of attributes”, in Subclause[6.18,
“Other tables associated with CLI”, indicate for each connection attribute its name, code value, dataftype,
poss|blévalues and whether the connection attribute may be set using SetConnectAttr.

The POPULATE IPD attribute determines whether the SQL/CLI implementation will populate the imple-
mentation parameter descriptor with an item descriptor area for each <dynamic parameter specification>
when an SQL-statement is prepared or executed immediately. The POPULATE IPD attribute is automat-
ically set each time an SQL-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 routine that uses the SAVEPOINT NAME ROLLBACK or SAVEPOINT NAME RELEASE Com-
pletionType, respectively. The SAVEPOINT NAME attribute is set to a zero-length string when the SQL-
connection is allocated.
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4.5.6 Statement attributes

Statement attributes are associated with each allocated SQL-statement and affect the processing of SQL-
statements under that allocated SQL-statement.

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

TabledZ “Codesus edfor statementattributes” and Table 19 “Data typesofattributes” i
“Otheér tables associated with CLI”, indicate for each statement attribute its name, code

The APD HANDLE statement attribute is the value of the handle of the current application’parameter
descriptor for the allocated SQL-statement. The statement attribute is set to the value0fithe handl¢ of

The ARD HANDLE statement attribute is the value of the handle of the current application row descrjiptor
for the allocated SQL-statement. The statement attribute is set to the value ofithe handle of the autgmat-
ically allocated application row descriptor when the SQL-statement is allocated.

The I[PD HANDLE statement attribute is the value of the handle of the implementation parameter descifiptor
assogiated with the allocated SQL-statement. The statement attribute.is set to the value of the handle of
the automatically allocated implementation parameter descripter\when the SQL-statement is allocated.

The ]RD HANDLE statement attribute is the value of the handle*of the implementation row descripjtor
assogiated with the allocated SQL-statement. The statementiattribute is set to the value of the handle of
the automatically allocated implementation row descripfor when the SQL-statement is allocated.

The CURSOR SCROLLABLE statement attribute detetmines the scrollability of the CLI prepared curfsor
impl|citly declared when Execute or ExecDirect ax&invoked. The statement attribute is set to NONSCROL-
LABILE when the SQL-statement is allocated.

The CURSOR SENSITIVITY statement attribute determines the sensitivity to changes of the CLI pregared
curs¢r implicitly declared when Executeor ExecDirect are invoked. The statement attribute is set to
ASENSITIVE when the SQL-statementis allocated.

The CURSOR HOLDABLE statement attribute determines the holdability of the CLI prepared cursof
impl{citly declared when Execute or ExecDirect are invoked. The statement attribute is set to HOLDABLE
or NONHOLDABLE when the statement is allocated, depending on the values of the CURSOR COMMIT

BEHAVIOR item used by-the GetInfo routine.

Whether or not a CLI'carsor is returnable is implementation-defined (1A140).

The statement attribute CURRENT OF POSITION identifies the row in the rowset to which a positiqned
upddte or delete operation applies. This is set to 1 (one) when an SQL-statement is initially allocatgd. It
is reget toilfone) whenever Fetch or FetchScroll are successfully executed when the ARRAY_SIZE if 1
(one) or the cursor is scrollable; otherwise, it is set to an implementation-defined (IA161) value indicating
the current row within the rowset

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

4.5.7 CLI descriptor areas

A CLI descriptor area provides an interface for a description of <dynamic parameter specification>s,
<dynamic parameter specification> values, result columns of <dynamic select statement>s and <dynamic
select statement>s, or <target specification>s for the result columns.
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Each descriptor area comprises header fields and zero or more item descriptor areas. The header fields
are specified in Table 5, “Fields in SQL/CLI row and parameter descriptor areas”. The header fields include
a COUNT field that indicates the number of item descriptor areas and an ALLOC_TYPE field that indicates
whether the CLI descriptor area was allocated by the user or automatically allocated by the SQL/CLI
implementation.

The header fields include ARRAY_SIZE, ARRAY_STATUS_POINTER, and ROWS_PROCESSED_POINTER.
These three fields are used to support the fetching of multiple rows with one invocation of Fetch or
FetchScroll.

Each|CLI item descriptor area consists of the fields specified following “Status record fields” in/Tabje 5,
“Fielfls in SQL/CLI row and parameter descriptor areas”.

The CLI descriptor areas for the four interface types are referred to as an implementation parametgr
desctiptor (IPD), an application parameter descriptor (APD), an implementation row desctiptor (IRD], and
an agjplication row descriptor (ARD), respectively. IPDs and IRDs are collectively known'as implementution
descHfiptor areas; APDs and ARDs are collectively known as application descriptor areas.

Wheh an SQL-statement is allocated, a CLI descriptor area of each type is autematically allocated bly the
SQL/CLI implementation. The ALLOC_TYPE fields for these CLI descriptoriareas are set to indicate
AUTOQMATIC. A CLI descriptor area allocated by the user has its ALLOC “TYPE field set to indicate USER,
and ¢an only be used as an APD or ARD. The handle values of the IPD, JRD, current APD, and currenj ARD
are aftributes of the allocated SQL-statement. The SQL/CLI application can determine the current values
of these attributes by using the routine GetStmtAttr. The currenf\APD and ARD are initially the autdmat-
ically-allocated APD and ARD, respectively, but can subsequently-be changed by changing the corresgond-
ing aftribute value using the routine SetStmtAttr.

The foutines GetDescField and GetDescRec enable inforimnation to be retrieved from a specified CL]
descriptor area. The routines SetDescField and SetDescRec enable information to be set in specifiel CLI
descriptor areas except an IRD. The routine BindCol' implicitly sets information in the current ARD| The
routjlze 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 specified CLI descriptor areps

except an IRD.

NOTE 3 — Although there is no need to set )DATA_POINTER field in the IPD to align with the consistency check that applies
in the case of an APD or ARD, setting this field causes the item descriptor area to be validated.

4.5.8 Obtaining diagnostics during multi-row fetch

Wheh Fetch or FetchScroll is tised to fetch a rowset, exceptions or warnings may be raised during the

retrigval of one or more fows in the rowset. The status of each row (that is, information about whether
that row in the rowsetwas successfully retrieved or not) is available in the array addressed by the
ARRAY_STATUS_POINTER field of the applicable IRD. The cardinality of this array is the same as the
ARRAY_SIZE field-of the corresponding ARD. For each row in the rowset, the corresponding element of
this array has'one of the following values, which are defined in Table 25, “Multi-row fetch status codes”.

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

— “Avalveoftimdicates Rowsuccess withrinformation, mreaning that the rowwas fetchredsuccessfully,
but a completion condition was raised: warning (01000).

— Avalue 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 condition 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 rowset
to which this status record corresponds.
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4.6

SQL-invoked routines

This Subclause modifies Subclause 4.35, “SQL-invoked routines”, in ISO/IEC 9075-2.

4.6.1 Result sets returned by SQL-invoked procedures

This Subclause modifies Subclause 4.35.6, “Result sets returned by SQL-invoked procedures”, in ISO/IEC
9075-2.

Inse

. 1 1 1 £ 1 1 h I . |
ULITLO UIC 7 Ul PdldgldpPll, dlItel U1C 1dSU ISt ll,t:lll.l

4.7
This
4.7.
This

The current rowset, consisting of a contiguous subsequence of the sequence of rows. The, cur]
rowset may be an empty subsequence located before a specific row, or an empty subsequence lo
after the last row of the sequence of rows.

NOTE 4 — The position of the result set is a position within the current rowset of the resultset, as indicated
SQL-statement attribute CURRENT OF POSITION. If the value of this attribute does not indicate a row of the 1
set, then there is no current row.

Cursors
Subclause modifies Subclause 4.40, “Cursors”, in ISO/IEC 9075-2.

| General description of cursors

Subclause modifies Subclause 4.40.1, “General descriptionof-cursors”, in ISO/IEC 9075-2.

‘Inse

It after the 3rd paragraph:‘ A CLI cursor is a cursor greated by the SQL/CLI implementation a

asso
seled
If the
a CL]

fiated with an allocated SQL-statement. If the allo€ated SQL-statement is processing a <dynani

t statement> or a <dynamic single row select statement>, then the CLI cursoris a CLI prepared ct
CLI cursor is processing a result set returnedby an SQL-invoked procedure, then the CLI curs
procedural result cursor.

‘Inse

't into the 5th paragraph, in the 1st listiitem, after the last list item:‘

CLI procedural result.

‘Inse

It into the 5th paragraph, insthe 3rd list item, after the 2nd list item:‘

If the cursor is a CLI cukser, then a <cursor name>.

‘Inse

't into the 5th paragraph, in the 4th list item, after the 5th list item:‘

4.8
This

If the cursor isa €LI cursor, then the allocated SQL-statement associated with the cursor.

Client-server operation

Subclatise modifies Subclause 4.47, “Client-server operation”, in ISO/IEC 9075-2.

rent
rated

by the
lesult

d

rsor.
oris

tion

‘Inse

t after the 4th par:\gr:\ph'! Ifthe execution of a CLL routine causes the imp]ir‘if or pvp]ir‘if exec

of an <SQL procedure statement> by an SQL-server, diagnostic information is passed in an implementation-
dependent (UW010) 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 (UA051).

16
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This Clause modifies Clause 5, “Lexical elements”, in ISO/IEC 9075-2.

5.1 tokens ond <se

—CUIXCTI>™ OIX

This Subclause modifies Subclause 5.2, “<token> and <separator>", in ISO/IEC 9075-2.

Furiction

Specjfy lexical units (tokens and separators) that participate in SQL language.

Format

<resgerved word> ::=
I All alternatives from|SQ |EC 9075-2

<nont reserved word> ::=
I All alternatives from|SQO|EC 9075-2

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

No additional Genéral Rules.

ConformaneceRules

No additional Conformance Rules.

© ISO/IEC 2023 - All rights reserved
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6 Call-Level Interface specifications

This Clause is modified by Clause 18, “Call-Level Interface specifications”, in ISO/IEC 9075-9.
This Clause is modified by Clause 19, “Call-Level Interface specifications”, in ISO/IEC 9075-14.
This Clause is mndiﬁpd hy Clause 17 “Call-Level Infprfnrp clnprifirnrinnc” in IQ(),/IFT 9075-15

6.1 <CLI routine>

This Subclause is modified by Subclause 18.1, “<CLI routine>", in ISO/IEC 9075-9.

Function

Describe SQL/CLI routines in a generic fashion.

Format

pol<d@.l routine> ::=
<CLl routine name> <CL|I parameter list> [ <CLI returas clause> ]

<CLI|routine name> ::=
<CLI name prefix> <CLI generic nane>

<CLI | name prefix> ::=
KCLI by-reference prefix>
| gCLI by-val ue prefix>

<CLI | by-reference prefix> ::=
SQ-R

<CLI | by-val ue prefix> ::=
SQ

<CL

generic name> ::=
Al | ocConnect

Al | ocEnv

Al | ocHandl e

A\l | ocSt nt

Bi ndCol

Bi ndPar aret’er
Cancel

Cl ose@ur sor
Col’At.tri bute
Col.ummPri vi | eges

I

I

I

I

I

I

I

I

| Col umms

| Connect

| CopyDesc

| DataSources
| Descri beCol
| Di sconnect
| EndTran

| Error

| ExecDirect
| Execute

| Fetch

| FetchScroll
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For ei gnKeys
FreeConnect

Fr eeEnv
FreeHandl e
FreeSt nt

Cet Connect Attr
Cet Cur sor Nane
Cet Dat a

Cet DescField
Cet DescRec

ISO/IEC 9075-3:2023(E)
6.1 <CLIroutine>

et Di agFi el d
et Di agRec

et EnvALtr

et Feat urel nfo
et Functi ons
et | nfo

Cet Lengt h

et Par anDat a
et Posi tion

et Sessi onl nfo
Cet Stmt Attr

Cet SubString
et Typel nfo
MbreResul ts
Next Resul t
NumResul t Col s
Par anDat a

Pr epar e

Pri mar yKeys

Put Dat a
RowCount

Set Connect Attr
Set Cur sor Namre
Set DescFi el d
Set DescRec

Set EnvAt tr

Set St mt Attr
Speci al Col ums
St art Tran

Fabl ePrivil eges
Fabl es

Ki npl ement at i on- defsi-ned CLI

generic name>

<CLI | paraneter list>::=
<| gft paren> <ChI' paraneter declaration>
[ { <corma> <CLI paraneter declaration> }... ] <right paren>
<CLI | par aneter declaration> ::=
<ClLl pavaneter name> <CL| paraneter node> <CLI paraneter data type>
<CL| Lpataneter name> ::=
Il See the Syntax Rules.
<CLl paraneter node> ::=
IN
| our
| DEFIN
| DEFQUT
| DEF
<CLI paraneter data type> ::=
| NTEGER
| SMALLI NT

© ISO/IEC 2023 - All rights reserved
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<CLI

ANY
CHARACTER <l eft paren> <l engt h> <right paren>

returns clause> ::=

RETURNS SNMALLI NT

<i npl enent ati on-defined CLI generic name> ::=

Syntax Rutes

1)

2)

3)
4)

5)

6)

7)

8)

9)

20

See the Syntax Rul es.

<CLI routine> is a pre-defined routine written in a programming language that is invoked by
compilation unit of the same programming language. Let HL be that programming lariguage.

<CLIroutine> that contains a <CLI returns clause> is called a CLI function. A <CLI1outine> that|
not contain a <CLI returns clause> is called a CLI procedure.

There shall be no <separator> between the <CLI name prefix> and the <Cl:l-generic name>.

A <CLI parameter name> shall be a parameter name in the Definition section of the Subclaus

o)

does

P in

Clause 7, “SQL/CLI routines”, whose name is the <CLI generic name> of the <CLI routine namle> of

the containing <CLI routine>.

For each CLI function CF, there is a corresponding CLI progedure CP, with the same <CLI rout
name>. The <CLI parameter list> for CP is the same as the/<CLI parameter list> for CF but wit]
following additional <CLI parameter declaration>:

Ret ur nCode QUT SMALLI NT

HL shall support either the invocation of CF orithe invocation of CP. It is implementation-defi
(IA178) which is supported.

Case:

a) If <CLI parameter mode> is'IN;'then the parameter is an input parameter. The value of g
input 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
output argument s established when a CLI routine is executed.

c) If <CLI parameter mode> is DEFIN, then the parameter is a deferred input parameter. The

value of a defefred input argument for a CLI routine R is not established when R is invo
but subseguently during the execution of a related CLI routine.

d) If <CLlparameter mode> is DEFOUT, then the parameter is a deferred output parameter

ine
h the

hed

n

of an

ked,

. The

value of a deferred output argument for a CLI routine R is not established by the executipn of

Rbut subsequently by the execution of a related CLI routine.

pof a

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

deferred argument for a CLI routine R is not established by the execution of R but subsequ
by the execution of a related CLI routine.

The value of an output, deferred output, deferred input, or deferred parameter is an address.

ently

Itis

either a non-pointer host variable passed by reference or a pointer host variable passed by value.

A by-value version of a CLI routine is a version that expects each of its non-character input param
to be provided as actual values. A by-reference version of a CLI routine is a version that expects
of its input parameters to be provided as an address. By-value and by-reference versions of th

eters
each
e 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.
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Table 3 — Supported calling conventions of SQL/CLI routines by language

Language By-value By-reference
Ada (ISO/IEC 8652:2012) Optional Required
C (ISO/IEC 9899:2018) Required Optional
COBOL (ISO 1989:2014) Optional Required

Fortran (ISO/IEC 1539-1:2018 and ISO/IEC 1539-2:2000) | Not supported Requirned

M (ISO/IEC 11756:1999) Optional Required
Pascal (ISO 7185:1990 and ISO/IEC 10206:1991) Optional Required
PL/1 (ISO 6160:1979) Optional Required

10) [Ifa <CLI routine> is a by-reference routine, then its <CLI routinésname> shall contain a <CLI by-
reference prefix>. Otherwise, its <CLI routine name> shall contain a <CLI by-value prefix>.

11) |The <implementation-defined CLI generic name> for andimplementation-defined (IV034) CL
function shall be different from the <CLI generic name>ef any other CLI function. The <implement-
ation-defined CLI generic name> for an implementation-defined (IV034) CLI procedure shalllbe

different from the <CLI generic name> of any othef’CLI procedure.

12) | Every <CLI routine name> that cannot be usediby an SQL/CLI implementation because of its Igngth
or because it is made identical to some othetr<CLI routine name> by truncation is effectively replaced
with an abbreviated name according to the'following rules:

a)  Any <CLI by-value prefix> remains unchanged.
b)  Any <CLI by-reference prefix> is replaced by SQR.

c) The <CLI generic nanie>'is replaced by an abbreviated version according to Table 4, “Abbre-
viated SQL/CLI generic names”.

Table 4 — Abbreviated SQL/CLI generic names

Generic Name Abbreviation
AllocConnect AC

AllocEnv AE
AltocHandte A

AllocStmt AS

BindCol BC
BindParameter BP

Cancel CAN
CloseCursor CC
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22

Generic Name Abbreviation
ColAttribute co
ColumnPrivileges Cp
Columns COL
Connect CON
CopyDesc CD
DataSources DS
DescribeCol DC
Disconnect DIS
EndTran ET
Error ER
ExecDirect ED
Execute EX
Fetch FT
FetchScroll FTS
ForeignKeys FK
FreeConnect FC
FreeEnv FE
FreeHandle FH
FreeStmt ES
GetConnectAttr GCA
GetCursorName GCN
GetData GDA
Getbeschietd 6bF
GetDescRec GDR
GetDiagField GXF
GetDiagRec GXR
GetEnvAttr GEA
GetFeaturelnfo GFI
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Generic Name Abbreviation
GetFunctions GFU
Getlnfo GI
GetLength GLN
GetParamData GPD
GetPosition GPO
GetSessionInfo GSI
GetStmtAttr GSA
GetSubString GSB
GetTypelnfo GTI
MoreResults MR
NextResult NR
NumResultCols NRC
ParamData PRD
Prepare PR
PrimaryKeys PK
PutData PTD
RowCount RC
SetConnectAttr SCGA
SetCursorName SCN
SetDescField SDF
SetDescRec SDR
SetEnvAttr SEA
SetStmtAttr SSA
SpecialColumns SC
StartTran STN
TablePrivileges TP
Tables TAB

© ISO/IEC 2023 - All rights reserved
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13)

14)

15)

Generic Name Abbreviation

implementation- implementation-defined (IV034) abbreviation
defined (IV034) CLI

routine

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

Case:

a) IfHL supports case sensitive routine names, then the name used for the invocation‘of CR
be RN.

b) IfHL doesnotsupport <simple Latin lower-case letter>s, then the name used\for the invoc
of CR shall be RNU.

shall

htion

c) If HL does not support case sensitive routine names, then the name useéd for the invocation

of CR shall be RN or RNU.

Let operative data type correspondence table be the data type correspondence table for HL as spe

rified

in Subclause 6.19, “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’.

Let TI, TS, TC, and TV be the types listed in the host data£ypé column for the rows that contaips

INTEGER, SMALLINT, CHARACTER(L) and CHARACTER.VARYING(L), respectively, in the SQL
type column.

a) IfTSis“None” thenlet TS=TI.
b) IfTCis “None” thenlet TC=TV.
c) For each parameter P,

Case:

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

ii) If the CLI papameter data type is SMALLINT, then the type of the corresponding
ment shall be TS.

iii)  If thie,€LI parameter data type is CHARACTER(L), then the type of the correspon
argument shall be TC.

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

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

data

ment

Argu-

ling

2)  Otherwise, the type of the corresponding argument shall be a type (other than

“None”) listed in the host data type column.

d) Ifthe CLI routine is a CLI function, then the type of the returned value is TS.

Access Rules

24

None.
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General Rules

1)

The rules for invocation of a <CLI routine> are specified in Subclause 6.2, “<CLI routine> invocation”.

Conformance Rules

1)

2)

3)

4)

5)

6)

7)

Without Feature C001, “CLI routine invocation in Ada”, a conforming SQL/CLI application shall not

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

Without Feature C002, “CLI routine invocation in C”, a conforming SQL/CLI application shall
contain an invocation of a <CLI routine> written in C.

not

Without Feature C003, “CLI routine invocation in COBOL ”, a conforming SQL/CLIapplication|shall

not contain an invocation of a <CLI routine> written in COBOL.

Without Feature C004, “CLI routine invocation in Fortran”, a conforming SQL/€LI application|shall

not contain an 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 conferming SQL/CLI application ghall

not contain an invocation of a <CLI routine> written in Pascah

Without Feature C007, “CLI routine invocation in PL/I"ya conforming SQL/CLI application shall not

contain an invocation of a <CLI routine> written in PL/I.

© ISO/IEC 2023 - All rights reserved
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6.2

<CLI routine> invocation

Function

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

Format

No additional Format items.

Syntax Rules

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

2) | ACLI function or CLI procedure is invoked by the HL mechanism for invoKing functions or proced-
ures, respectively.

3) |Let RNM be the <CLI routine name> of the <CLI routine> invoked by‘the host program and lef RN
be the SQL/CLI routine identified by RNM. The number of arguments provided in the invocatjon
shall be the same as the number of <CLI parameter declaratien>s for RN.

4) |Let DA be the data type of the i-th argument in the invocation and let DP be the <CLI parameter
data type> of the i-th <CLI parameter declaration> of \RN. DA shall be the HL equivalent of DP|as
specified by the rules of Subclause 6.1, “<CLI routine>".

Accpess Rules
None.

General Rules

1) |Ifthe value of any input argiment provided by the host program is not a value of the data tyge of
the parameter, or if the(value of any output argument resulting from the execution of the <CL
routine> is not a valte)supported by the SQL/CLI application for that parameter, then the effgct is
implementation-defined (IA179).

2) |Let GRN be the <CLI generic name> of RN.

3) |When the <CLI routine> is called by the SQL/CLI application:

a) «The values of all input arguments to RN are established.
B)) Case:
i) If RN is a CLI routine with a statement handle as an input parameter, RN has no
accompanying handle type parameter, and GRN is not Error, then:
1)  If the statement handle does not identify an allocated SQL-statement, then an
exception condition is raised: CLI-specific condition — invalid handle (HYHHH).
Otherwise, let S be the allocated SQL-statement identified by the statement handle.
2)  If GRN is not Cancel, then the diagnostics area associated with S is emptied.
3)  Let Cbe the allocated SQL-connection with which S is associated.
26 © ISO/IEC 2023 - All rights reserved
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4) Ifthere is no established SQL-connection associated with C, then an exception
condition is raised: connection exception — connection does not exist (08003).
Otherwise, let EC be the established SQL-connection associated with C.

5) If ECis not the current SQL-connection, then the General Rules of Subclause 6.3,
“Implicit set connection”, are applied with EC as dormant SQL-connection.

6) 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-

H pn L] L iy LLINZA1.0)
J[JCLIJ[L CUTIUILIuTI JullbLlUll JC%MCI(LC Ccrrur Lll Jg s Uj.

7) RN is invoked.

17

ii) If RN is a CLI routine with a descriptor handle as an input parameter and,RN has|no
accompanying handle type parameter and GRN is not CopyDesc, then:
1) Ifthe descriptor handle does not identify an allocated CLI descriptor area, then
an exception condition is raised: CLI-specific condition —(@nyalid handle (HYHHH).
Otherwise, let D be the allocated CLI descriptor area idéntified by the descrjiptor
handle.
2)  The diagnostics area associated with D is emptied:
3) Let Cbe the allocated SQL-connection withwhich D is associated.
4) Ifthere is no established SQL-connection associated with C, then an exceptjon
condition is raised: connection exception — connection does not exist (08008).
Otherwise, let EC be the established SQL-connection associated with C.
5) If ECis not the current SQL-connection, then the General Rules of Subclausg 6.3,
“Implicit set connection”, are applied with EC as dormant SQL-connection.
6) RNis invoked.
iii) Otherwise, RN is invoked:
Case:
a) IfRNis a CLI functiodithen:
i) The values of all output arguments are established.
ii) Let RG-be the return value.
b) If RN isa CLI procedure, then:
i) The values of all output arguments are established except for the argument assocjated
with the ReturnCode parameter.
ii) Let RC be the argument associated with the ReturnCode parameter.
Case:
a) IfRN did not complete execution because it requires more input data, then:
i) RC is set to indicate Data needed.
ii) An exception condition is raised: CLI-specific condition — dynamic parameter value
needed (HYHHG).
b) If RN executed successfully, then:
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6)

Con

i) Either a completion condition is raised: successful completion (00000), or a completion
condition is raised: warning (01000), or a completion condition is raised: no data
(02000).

ii) Case:

1) Ifacompletion condition is raised: successful completion (00000), then RC is set
to indicate Success.

2) Ifacompletion condition is raised: warning (01000), then RC is set to indicate

Success with information.

3) Ifacompletion condition is raised: no data (02000), then RC is set torindicate No
data found.

c) If RN did not execute successfully, then:

i) All changes made to SQL-data or schemas by the execution of RNare canceled.

ii) One or more exception conditions are raised as determined.by the General Ruleg of
this and other Subclauses of this document or by implermentation-defined (IA180)
rules.

iii)  Case:

1)  Ifanexception condition is raised: CLI-specific condition — invalid handle (HYHHH),
then RC is set to indicate Invalid handle.

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

a) If GRN is neither Error nor GetDiagField nor GetDiagRec, and RC indicates neither Invalid
handle nor Data needed, then diagnostic information resulting from the execution of RN is
placed into the appropriate diagnostics area as specified in Subclause 4.3, “Return codes’|, and
Subclause 4.4, “Diagnostics.areas in SQL/CLI".

b)  Otherwise, no diagnostics.area is updated.

formance Rules

None.

28
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Implicit set connection

Function

Specify the rules for an implicit SET CONNECTION statement.

Subclause Signature

“Imglicit set connection” [General Rules] (
Paranet er: “dornmant SQ.- connecti on”
)
dormant SQL-connection — an existing SQL-connection.

Syntax Rules
None.

Accpss Rules
None.

General Rules

1) |Let DCbe the dormant SQL-connection in ansapplication of the General Rules of this Subclausg.

2) |Ifan SQL-transaction is active for the current SQL-connection and support for Feature C008, “Multiple
server transactions in CLI” is not proyided, then an exception condition is raised: feature not up-
ported — multiple server transactions (0A001).

3) |If DC cannot be selected, theh.an exception condition is raised: connection exception — connegtion
failure (08006).

4) [The current SQL-connection CC and current SQL-session become a dormant SQL-connection gnd a
dormant SQL-sessio1;, respectively. The SQL-session context for CC is preserved and is not aff¢cted
in any way by operations performed over the selected SQL-connection.

NOTE 5 =< Theé SQL-session context is defined in Subclause 4.45, “SQL-sessions”, in ISO/IEC 9075-2.

5) | DCbecomes the current SQL-connection and the SQL-session associated with DCbecomes the current

SQL-session. The SQL-session context is restored to the same state as at the time DC became dormant.
NOTE 6 — The SQL-session context information is defined in Subclause 4.45, “SQL-sessions”, in ISO/IEC 9075-2.

6) The SQL-server for the subsequent execution of SQL-statements via CLI routine invocations is set
to that of the current SQL-connection.

7)  Evaluation of the General Rules is terminated and control is returned to the invoking Subclause.

Conformance Rules

No additional Conformance Rules.

© ISO/IEC 2023 - All rights reserved
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6.4

Preparing a statement

Function

Prepare a statement.

Subclause Signature

“Prg
P3
P3
P3
P3

]

paring a statenent” [General Rules] (
rameter: “ALLOCATED STATEMENT”,
rameter: “TEXT LENGITH',

rameter: “STATEMENT TEXT”,
rameter: “I NVOKER’

LLOCATED STATEMENT — an allocated SQL-statement descriptor.
EXT LENGTH — the length of STATEMENT TEXT, or the NULL TERMINATED indication (-3).
TATEMENT TEXT — the text of an SQL-statement to be preparedfor execution.

Prepare’, or 'ParamData’).

Synitax Rules

Acc

Gen

1)

2)

3)

None.

ess Rules

None.

eral Rules

Let S be the ALLOGATED STATEMENT, let TL be the TEXT LENGTH, let ST be the STATEMENT 1
and let INV be the,INVOKER in an application of the General Rules of this Subclause.

If an open Cld-€ursor is associated with S, then an exception condition is raised: invalid cursor
(24000).

Case;

NVOKER — a character string identifying the Subclause thatinvoked this Subclause (e.g., 'ExecDifrect’,

EXT,

state

a)) [If TLis not negative, then let L be TL.

4)

30

b) If TL indicates NULL TERMINATED, then let L be the number of octets of ST that precede the

implementation-defined (IV030) null character that terminates a C character string.

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or

buffer length (HY090).

Case:

a) IfLiszero, then an exception condition is raised: CLI-specific condition — invalid string length

or buffer length (HY090).
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5)

6)

7)

8)

9)

10)
11)
12)

13)

14)

15)
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b)  Otherwise, let P be the first L octets of ST.

If Pis a <preparable dynamic delete statement: positioned> or a <preparable dynamic update
statement: positioned>, then let CN be the cursor name referenced by P. Let C be the allocated SQL-
connection with which S is associated. If CN is not the name of a CLI cursor associated with another
allocated SQL-statement associated with C, then an exception condition is raised: invalid cursor
name (34000).

If at least one of the following is true, then an exception condition is raised: syntax error or access

00

1 Ly P [£420
ruic viviutivri LTLUUUJ.

a) Pdoesnotconform to the Format, Syntax Rules or Access Rules for a <preparable statement>
or Pis a <start transaction statement>, a <commit statement>, a <rollback statement>, pr a
<release savepoint statement>.

NOTE 7 — See Table 39, “SQL-statement codes”, in ISO/IEC 9075-2 for the list of <préparable statemept>s.

Some other parts of the ISO/IEC 9075 series have corresponding tables that define-additional codes rgpres-

enting statements defined by those parts of ISO/IEC 9075.
b) P contains a <simple comment>.

c)  Pcontains a <dynamic parameter specification> whose data typ€is undefined as deternjined
by the rules specified in Subclause 20.7, “<prepare statemént>", in ISO/IEC 9075-2.

The data type of every <dynamic parameter specification> contained in P is determined by the fules
specified in Subclause 20.7, “<prepare statement>", in ISO/MEC 9075-2.

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 referenced in P. DTGN and TFL are not affected by the execution of af <set
transform group statement> after P is prepared.

The following objects associated with S are destroyed:

a) Every prepared statement.

b)  The cursor declaration descyiptor every cursor instance descriptor of every CLI cursor.
c) Every select source.

d) IfINVis “Prepare!, then every executed statement.

If a cursor associated-with S is destroyed, then so are all prepared statements that reference that
Cursor.

P is prepared.
If INV is<Prepare”, then the prepared statement is associated with S.

If Pis'a <dynamic select statement> or a <dynamic single row select statement>, then P becopnes
the select source associated with S.

The General Rules of Subclause 6.9, “Implicit DESCRIBE USING clause”, are applied with SS as SOURCE
and S as ALLOCATED STATEMENT.

The validity of a prepared statement in an SQL-transaction different from the one in which the
statement was prepared is implementation-defined (IA181).

Evaluation of the General Rules is terminated and control is returned to the invoking Subclause.
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Conformance Rules

None.
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6.5 Executing a statement

Function

Execute a statement.

Subclause Signature

“Exgcuting a statement” [General Rules] (
Pqranet er: “ALLOCATED STATEMENT”,
Par anet er: “PREPARED STATEMENT”,
Pgraneter: “1 NVOKER’

)
ALLOCATED STATEMENT — an allocated SQL-statement descriptor.
HREPARED STATEMENT — an SQL-statement that has been prepared for\dynamic execution.
INVOKER — a character string identifying the Subclause that invoked this Subclause (e.g., 'ExecDifrect’,
'Prepare’, or 'ParamData").

Syntax Rules

None.

Access Rules

None.

General Rules

1) |LetSbethe ALLOCATED STATEMENT, let P be the PREPARED STATEMENT, and let INV be the
INVOKER in an application of the General Rules of this Subclause.

2) | Pis executed as follews.
Case:

a) IfPiSsa'<dynamic select statement> or a <dynamic single row select statement>, then the
General Rules of Subclause 6.6, “Implicit CLI prepared cursor”, are applied with P as SELECT
SOURCE, S as ALLOCATED STATEMENT, and INV as INVOKER

b)) Otherwise:

i) If INV is not “ParamData”, then General Rules of Subclause 6.10, “Implicit EXECUTE
USING and OPEN USING clauses”, are applied with EXECUTE as TYPE, P as SOURCE,
and S as ALLOCATED STATEMENT.

NOTE 8 — When this Subclause is invoked from ParamData, Subclause 6.10, “Implicit EXECUTE USING
and OPEN USING clauses”, must have been previously invoked.

ii) Case:

1) If Pis a <preparable dynamic delete statement: positioned>, then:
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3)
4)
5)

6)

Conformance Rules

34

A)

B)

0)

Let CR be the cursor referenced by P and let SCR be the allocated SQL-
statement associated with CR.

Let TTbe the implicit or explicit <target table> of P, as defined by the Syntax
Rules for <preparable dynamic delete statement: positioned>.

The General Rules of Subclause 15.6, “Effect of a positioned delete”, in
ISO/IEC 9075-2, are applied with CR as CURSOR, P as STATEMENT, and TT
as TARGET. For the purposes of the application of these Rules, the row in

con’ CIHIINRPRENT O DAOACITINN

D)

2) If Pis a <preparable dynamic update statement: positioned>;then:

A)

B)
0)

D)

E)

3)  Otherwise, the reSults of the execution are the same as if the statement were

Val o DA | £afs o d L 1 Lot ottailo o o h
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current row of CR.

If the execution of P deleted the current row of CR, then the effect'on the
fetched row, if any, associated with SCR is implementation-defined (IA[L82).

Let CR be the cursor referenced by P and let SCR béthe allocated SQL
statement associated with CR.

Let SCL be the <set clause list> contained in”

Let TT be the implicit or explicit <target table> of P, as defined by the Syntax
Rules for <preparable dynamic update statement: positioned>.

The General Rules of Subclause 15.7, “Effect of a positioned update”, in
ISO/IEC 9075-2, are applied with CR as CURSOR, SCL as SET CLAUSE L}IST,
P as STATEMENT, and TT as, TARGET. For the purposes of the applicatfon
of these Rules, the row in(CR identified by SCR’'s CURRENT OF POSITIPDN
statement attribute is the current row of CR.

If the execution of Pupdated the current row of CR, then the effect on|the
fetched row, if any, associated with SCR is implementation-defined (IA[L83).

contained in afi sexternally-invoked procedure> and executed; these are descfibed

in Subclause 13.3, “<externally-invoked procedure>”, in ISO/IEC 9075-2.

iii) If Pis a <call(statement>, then:

1) The'General Rules of Subclause 6.11, “Implicit CALL USING clause”, are applied

with P as SOURCE and S as ALLOCATED STATEMENT.

2) )" If the result set sequence RSS of the SQL-invoked procedure that was invoked by

the <call statement> is non-empty, then the General Rules of Subclause 6.7
“Implicit CLI procedural result cursor”, are applied with S as ALLOCATED
STATEMENT and RSS as RESULT SET SEQUENCE.

Liet R be the value of the ROW_COUNT field from the diagnostics area associated with S.

R becomes the row count associated with S.

If P executed successfully, then every executed statement associated with S is destroyed and P
becomes the executed statement associated with S.

Evaluation of the General Rules is terminated and control is returned to the invoking Subclause.

None.
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Implicit CLI prepared cursor

Function

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

Subclause Signature

“1 md
P3
P3
P3

]

licit CLI prepared cursor” [General Rules] (
raneter: “SELECT SOURCE",

rameter: “ALLOCATED STATEMENT”,

ranmeter: “I NVOKER’

ELECT SOURCE — the text of the declaration of a cursor that is to be dynamitally opened.
LLOCATED STATEMENT — an allocated SQL-statement descriptor.

Prepare’, or 'ParamData’).

Syntax Rules

Acc

Gen

1)

2)

3)

4)

None.

ess Rules

None.

eral Rules

Let SS be the SELECT SOURCE, let AS be the ALLOCATED STATEMENT, and let INV be the INVO
in an application of thelGeneral Rules of this Subclause.

If there is no CLI carsor associated with AS, then the General Rules of Subclause 6.8, “Initial C
cursor”, are applied with AS as ALLOCATED STATEMENT.

declaration descriptor of CID.

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:

NVOKER — a character string identifying the Subclause that invoked this Subclause (e.g., 'ExecDilrect’,

KER

nl

Let CID be the-eursor instance descriptor of the cursor associated with AS, and let CDD be the cfirsor

a)  The cursor’s declared sensitivity is

Case:

i) If the value of the CURSOR SENSITIVITY attribute of AS is INSENSITIVE, then INSENS-

ITIVE.

ii) If the value of the CURSOR SENSITIVITY attribute of AS is SENSITIVE, then SENSITIVE.

iii) Otherwise, ASENSITIVE.

b)  The cursor’s declared scrollability is
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Case:
i) If the value of the CURSOR SCROLLABLE attribute of AS is SCROLLABLE, then SCROLL.
ii) Otherwise, NO SCROLL.

c) The cursor’s declared holdability is

Case:

) CIHRCAORN IO
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ii) Otherwise, WITHOUT HOLD.
d) The cursor’s declared returnability is implementation-defined (IV031).

6) |If INVis not “ParamData”, then the General Rules of Subclause 6.10, “Implicit EXECUTE USIN( and
OPEN USING clauses”, are applied with OPEN as TYPE, SS as SOURCE, and AS@S-ALLOCATED
STATEMENT.

NOTE 9 — When this Subclause is invoked from ParamData, Subclause 6.10, “Implici’EXECUTE USING and OPEN
USING clauses”, must have been previously invoked.

7) |The General Rules of Subclause 8.1, “Effect of opening a cursor”,are applied with CID as CURJOR.

NOTE 10 — In applying this Subclause, the values of <dynamic paranfeter specification>s are described by the
implementation parameter descriptor and application parameter descriptor of AS, as explained in Subclause|6.10,
“Implicit EXECUTE USING and OPEN USING clauses”.

8) |Evaluation of the General Rules is terminated and control is returned to the invoking Subclause.

Conformance Rules

None.
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6.7 Implicit CLI procedural result cursor

Function

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

Subclause Signature

“I'mglicit CLI procedural result cursor” [General Rules] (
Paraneter: “ALLOCATED STATEMENT”,
Pgranet er: “RESULT SET SEQUENCE"

)
ALLOCATED STATEMENT — an allocated SQL-statement descriptor.
RESULT SET SEQUENCE — a descriptor for result set of a cursor.
Synitax Rules

None.

Access Rules

None.

General Rules

1) |LetASbethe ALLOCATED STATEMENT and let RSS be the RESULT SET SEQUENCE in an applicption
of the General Rules of this Subclause.

2) |Ifthere is no CLI cursor associated with AS, then the General Rules of Subclause 6.8, “Initial C[LI
cursor”, are applied with@S'as ALLOCATED STATEMENT.

3) |LetCID be the cursorinstance descriptor of the cursor associated with AS and let CDD be the cyirsor
declaration descriptor of CID.

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

5) |If RSS is notempty, then the General Rules of Subclause 15.2, “Effect of receiving a result set”,|in
ISO/IEC€9075-2, are applied with CID as CURSOR and RSS as RESULT SET SEQUENCE.

6) |LetCS be the <cursor specification> in the result set descriptor of CID.

7 T L 1D..1 £C. .1 1 Pl a V(A § Lat:r DNECCRINE Cl ral 1 » Liadd LR Y al el
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SOURCE and AS as ALLOCATED STATEMENT.

8) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause.

Conformance Rules

None.
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6.8 Initial CLI cursor

Function

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

Subclause Signature

“I'nijtial CLI cursor” [General Rules] (
Pdraneter: “ALLOCATED STATEMENT”
)

ALLOCATED STATEMENT — an allocated SQL-statement descriptor.

Syntax Rules

None.

Access Rules

None.

General Rules

1) |LetASbethe ALLOCATED STATEMENT in anapplication of the General Rules of this Subclausg

P

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.

c) The name of the cursor is the cursor name property associated with AS.
d) The cursor’s ofigin is AS.

e) The cursof’s declared properties are undefined.

3) | A cursor instance descriptor CID is created, as follows:

a) Thecursor declaration descriptor is CDD.

b)A_YThe SQL-session identifier is the SQL-session identifier of AS.

) Tl u ot o ] |
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4)  CID is the CLI cursor associated with AS.

5) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause.

Conformance Rules

None.
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Implicit DESCRIBE USING clause

This Subclause is modified by Subclause 18.2, “Implicit DESCRIBE USING clause”, in ISO/IEC 9075-9.

Function

Specify the rules for an implicit DESCRIBE USING clause.

Sub

[ I n,.p
P4
P4

—

Gen

1)
2)
3)

4)

5)

clause Signature

licit DESCRIBE USI NG cl ause” [General Rules] (
rameter: *SOURCE,
rameter: “ALLOCATED STATEMENT”

Hentified by ALLOCATED STATEMENT.
LLOCATED STATEMENT — an allocated SQL-statement descripter.

eral Rules

Let S be the SOURCE and let AS be the ALLOCATED STATEMENT in an application of the Gener
Rules of this Subclause.

Let IRD and IPD be the implementation row descriptor and implementation parameter descr
respectively, associated with AS.

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

The value of DYNAMIC_FUNCTION-and DYNAMIC_FUNCTION_CODE in IRD and IPD are respect
a character string representation of the prepared statement and a numeric code that identifig
type of the prepared statement:

OURCE — the source text of the SQL-statement that is to be described in the SQL-statement descrfiptor

ptor,

ively
s the

A representation of the eolumn descriptors of the <select list> columns for the prepared statement
is stored in IRD as follows:
a) Case:
i) If\there is a select source associated with AS, then:
1) Let TBL be the table defined by S and let D be the degree of TBL.
Case:
A)  If the value of the statement attribute NEST DESCRIPTOR is True, theh let

NS;, 1 (one) <i< D, be the number of subordinate descriptors of the
descriptor for the i-th column of T.

B) Otherwise, let NS;, 1 (one) <i< D, be 0 (zero).

2) TOP_LEVEL_COUNT is setto D.If D is 0 (zero), then let TD be 0 (zero); otherwise,

D
let TDbe D+ Y NS;. COUNT is set to TD.
1=1

3) LetSL be the collection of <select list> columns of TBL.
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4) Case:

A) If some subset of SL is the primary key of TBL, then KEY_TYPE is set to 1

(one).
B) If some subset of SL is the preferred key of TBL, then KEY_TYPE is set
C) Otherwise, KEY_TYPE is set to 0 (zero).

Otherwise:

to 2.

b)

1) LetDbe 0 (zero). Let TD be 0 (zero).
2) KEY_TYPEis setto O (zero).

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

i)
ii)

iii)

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

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

If the value of the statement attribute NEST DESCRIPTOR is True, then the implic

mn

area.

itly

ordered subordinate descriptors for the j-th coltunn are assigned to contiguous item

descriptor areas starting at the i+1-th item descriptor area.

The descriptor of a column consists of values for LGEVEL, TYPE, NULLABLE, NAME, UNNA
KEY_MEMBER, and other fields depending on.the value of TYPE as described below. Th
fields and fields that are not applicable for aparticular value of TYPE are set to implement3
dependent (UV041) values. The DATA_POINTER, INDICATOR_POINTER, and
OCTET_LENGTH_POINTER fields are;not relevant in this case.

i)

ii)

iii)

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

TYPE is set to a ¢ode as shown in Table 6, “Codes used for implementation data ]
in SQL/CLI”, indicating the data type of the column or subordinate descriptor.

Case:
1) _~If'the value of LEVEL is 0 (zero), then:

A)  Iftheresulting column is possibly nullable, then NULLABLE issetto 1 (
otherwise NULLABLE is set to 0 (zero).

B) If the column name is implementation-dependent, then NAME is set t
implementation-dependent (UV042) name of the column and UNNAN
is set to 1 (one); otherwise, NAME is set to the <derived column> nam

MED,
Dse
tion-

0
EVEL

ypes

bne);

D the
1ED
e for

+1 1 J IININIANA N & A . W s hY
UIC COTUIIIT dITU UININANED 15 5CL LU U (ZCTU J.

C) Case:

[) If a <select list> column C is a member of a primary or preferred key

of TBL, then KEY_MEMBER is set to 1 (one).
I1) Otherwise, KEY_MEMBER is set to 0 (zero).
2)  Otherwise:
A) NULLABLE is set to 1 (one).
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B) Case:
1) If the item descriptor area describes a field of a row type, then

Case:

1) Ifthe name of the field is implementation-dependent, then
NAME is set to the implementation-dependent (UV042) name

of the field and UNNAMED is set to 1 (one).

iv) Case:

1)

2)

3)

4)

5)

6)

2] Otherwise, NAMEis set to the name of the field and UNNAMED

is set to 0 (zero).

1) Otherwise, UNNAMED is set to 1 (one) and NAME is set to'an ithple-

mentation-dependent (UV042) value.
C) KEY_MEMBER s setto 0 (zero).

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 sgt to

the maximum possible length in octets of the character string. If HL is C, thep

the

lengths specified in LENGTH and OCTET_LENGTH do not include the implemen-

tation-defined (IV030) null character thdtterminates a C character string.
CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, and CHARAC-

TER_SET_NAME are set to the <character set name> of the character strings
character set. COLLATION_CATALOG, COLLATION_SCHEMA, and COLLA-
TION_NAME are set to the <collation name> of the character string’s collatjo

If TYPE indicates a <binary string type>, then LENGTH and OCTET_LENGTH
both set to the length ormaximum length in octets of the binary string.

n.

are

If TYPE indicates an <€xact numeric type>, then PRECISION and SCALE are|set

to the precision-afid scale of the exact numeric.

If TYPE indicates an <approximate numeric type>, then PRECISION is set t¢ the

precision.of-.the approximate numeric.

If TYPEjindicates a <datetime type>, then LENGTH is set to the length in positi
of(the datetime type, DATETIME_INTERVAL_CODE is set to a code as specifi
Table 8, “Codes associated with datetime data types in SQL/CLI”, to indicatg
specific datetime data type, and PRECISION is set to the <time precision> ofr
<timestamp precision> as applicable.

ons
din
the

If TYPE indicates INTERVAL, then LENGTH is set to the length in positions ¢f the
interval type, DATETIME_INTERVAL_CODE is set to a code as specified in Taple 9,
“Codes associated with <interval qualifier> in SQL/CLI”, to indicate the spefific

<interval qualifier>, DATETIME_INTERVAL_PRECISION is set to the <intervpl

7)

Teading field precision>, and PRECISTON 1S Set to the <interval fractional Seco
precision>, if applicable.

If TYPE indicates REF, then LENGTH and OCTET_LENGTH are set to the leng
in octets of the reference type, USER_DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME are set to
<user-defined type name> of the <reference type>, and SCOPE_CATALOG,

nds

th

the

SCOPE_SCHEMA, and SCOPE_NAME are set to the qualified name of the reference-

able base table.
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6)
7)
8)

42

8) IfTYPE 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.
USER_DEFINED_TYPE_CODE is set to a code as specified in Table 11, “Codes
associated with user-defined types in SQL/CLI”, to indicate the category of the
user-defined type

Let C be the allocated SQL-connection with which AS is associated.
If POPULATE IPD for C is False, then no further rules of this Subclause are applied.

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

10) pollf TYPE indicates ARRAY, then CARDINALITY is set to the maximum eardinality
of the array type.

If POPULATE IPD for Cis True, then a descriptor for the <dynamic parameter specification>s for

the prepared statement is stored in IPD as follows:

a) Let D be the number of <dynamic parameter specification>s in S.

Case:

i) If the value of the statement attribute NEST"DESCRIPTOR is True, then let NS;,

1 (one) <i< D, be the number of subordinate descriptors of the descriptor for the i-th
input dynamic parameter.

ii) Otherwise, let NS;, 1 (one) <i <®,be 0 (zero).

b) TOP_LEVEL_COUNT is set to D. [fDis 0 (zero), then let TD be 0 (zero); otherwise, let T} be

D
D+ NS;. COUNT is set to. 7D.
i=1
NOTE 11 — The KEY.TYPE field is not relevant in this case.

c) If TDis zero, thenmo-item descriptor areas are set. Otherwise, the first 7D item descripfor
areas are set sp-that the i-th item descriptor area contains a descriptor of the j-th <dyngmic
parameter specification> such that:

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

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

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

d) The descriptor of a <dynamic parameter specification> consists of values for LEVEL, TYPE,

NULLABLE, NAME, UNNAMED, PARAMETER_MODE, PARAMETER_ORDINAL_POSITION,
PARAMETER _SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA, PARAMETER_SPE-
CIFIC_NAME, 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-
dependent (UV041) values. The DATA_POINTER, INDICATOR_POINTER,
OCTET_LENGTH_POINTER, RETURNED_CARDINALITY_POINTER, and KEY_MEMBER fields
are not relevant in this case.
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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).

ii) TYPE is set to a code as shown in Table 6, “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).

vi) Case:

1)

2)

3)

4)

5)

0)

NOTE 12 — This indicates that the <dynamic parameter specification> can have the null valug.

iv) KEY_MEMBER is set to 0 (zero).

V) UNNAMED is setto 1 (one) and NAME is set to an implementation-dependent (UV042)
value.

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 sgt to
the maximum possible length in octets of the character string. If HL is C, thejn the
lengths specified in LENGTH and OCTET_LENGTH do not include the implemen-
tation-defined (IV030) null character that terminates a C character string.
CHARACTER_SET_CATALOG, CHARACTER\SET_SCHEMA, and CHARAC-
TER_SET_NAME are set to the <character set name> of the character string|s
character set. COLLATION_CATALOG, COLLATION_SCHEMA, and COLLA-
TION_NAME are set to the <collation name> of the character string’s collatjon.

If TYPE indicates a <binary string type>, then LENGTH and 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 indicatessan <approximate numeric type>, then PRECISION is set t¢g the
precision of the’approximate numeric.

If TYPEindicates a <datetime type>, then LENGTH is set to the length in positions
of thé datetime type, DATETIME_INTERVAL_CODE is set to a code as specified in
Table‘8, “Codes associated with datetime data types in SQL/CLI”, to indicatg the
specific datetime data type, and PRECISION is set to the <time precision> ofr
<timestamp precision> as applicable.

If TYPE indicates INTERVAL, then LENGTH is set to the length in positions ¢f the
interval type, DATETIME_INTERVAL_CODE is set to a code as specified in Taple 9,
“Codes associated with <interval qualifier> in SQL/CLI”, to indicate the speific

<interval qualifier>, DATETIME_INTERVAL_PRECISION is set to the <interval
leading field precision>, and PRECISION is set to the <interval fractional seqonds

7)

8)

precision>, if applicable.

If TYPE indicates REF, then LENGTH and OCTET_LENGTH are set to the length
in 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 reference-
able 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
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<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 <user-defined type name>.

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

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

9) [IfLEVELis 0 (zero) and the prepared statement being described is a <call statement>, them:
a) Let SR be the subject routine for the <routine invocation> of the <call statement>:

b) Let D, be the x-th <dynamic parameter specification> simply contained in an SQL argument
Ay of the <call statement>.

¢)  Let Py be the y-th SQL parameter of SR.

NOTE 13 — A P whose <parameter mode> is IN can be a <value expression* that contains zero, one, oif more
<dynamic parameter specification>s. Thus:

— every D, maps to one and only one Py;
— several Dy instances can map to the same Py;

— there can be P), instances that have no Dy instances'that map to them.

d) The PARAMETER_MODE value in the descriptorfor each D, is set to the value from Table 10,

“Codes associated with <parameter mode>in-SQL/CLI”, that indicates the <parameter mpde>
of P,
y

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

f)  The PARAMETER SPECIFIC-CATALOG, PARAMETER _SPECIFIC_SCHEMA, and PARAMETER|SPE-
CIFIC_NAME values in the descriptor for each D, is set to the values that identify the catplog,

schema, and specific name of SR.

10) | Evaluation of the GeneralRules is terminated and control is returned to the invoking Subclaulse.

Conformance Rules

None.
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6.10 Implicit EXECUTE USING and OPEN USING clauses

Function

Specify the rules for an implicit EXECUTE USING clause and an implicit OPEN USING clause.

Subclause Signature

“1 md
P3
P3
P3

—e

licit EXECUTE USI NG and OPEN USI NG cl auses” [General Rules] (
raneter: “TYPE",

rameter: “SOURCE",

rameter: “ALLOCATED STATEMENT”

YPE — the kind of execution that is intended: 'OPEN' or 'EXECUTE".

OURCE — the source text of the SQL-statement that is to be described in'the SQL-statement descr
Hentified by ALLOCATED STATEMENT.

LLOCATED STATEMENT — an allocated SQL-statement descriptor.

Syntax Rules

Acc

Gen

1)

2)

3)
4)

None.

ess Rules

None.

eral Rules

Let T be the TYPE, let S be'the SOURCE, and let AS be the ALLOCATED STATEMENT in an applic
of the General Rules of this Subclause.

Let IPD, ARD, and APD be the current implementation parameter descriptor, current applicat
row descriptor, @and current application parameter descriptor, respectively, for AS.

Let C be thefallocated SQL-connection with which S is associated.

IPD and APD describe the <dynamic parameter specification>s and <dynamic parameter speg

pdrameter specification>s in S. Let NAPD be the value of COUNT for APD and let NIPD be the Y

tion»walues, respectively, for the statement being executed. Let D be the number of <dynami¢

iptor

htion

on

ifica-

Falue

of- COUNT for [PD

a) If NAPD is less than zero, then an exception condition is raised: dynamic SQL error — invalid

descriptor count (07008).

b) If NIPD is less than zero, then an exception condition is raised: dynamic SQL error — invalid

descriptor count (07008).

c) IfNIPDisless than D, then an exception condition is raised: dynamic SQL error — using clause

does not match dynamic parameter specifications (07001).

d) Let NIDAL be the number of item descriptor areas in IPD for which LEVEL is 0 (zero). If NIDAL

is greater than D, then it is implementation-defined (IA083) whether an exception condition
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is raised: dynamic SQL error — using clause does not match dynamic parameter specifications

(07001).

e) Ifthe first NIPD item descriptor areas of IPD are not valid as specified in Subclause 6.17,
“Description of CLI item descriptor areas”, then an exception condition is raised: dynamic SQL
error — using clause does not match dynamic parameter specifications (07001).

f)  LetAD be the minimum of NAPD and NIPD.

g)  For each of the first AD item descriptor areas of APD, if TYPE indicates DEFAULT, then:

i) Let TP, P, and SC be the values of the TYPE, PRECISION, and SCALE fields, respgetiively,
for the corresponding item descriptor area of IPD.

ii) The data type, precision, and scale of the described <dynamic parameterspecification>
value (or part thereof, if the item descriptor area is a subordinate descriptor) arg set
to TP, P, and SC, respectively, for the purposes of this invocation only.

h) Ifthe first AD item descriptor areas of APD are not valid as specified in'Subclause 6.17,
“Description of CLI item descriptor areas”, then an exception condition is raised: dynami¢ SQL
error — using clause does not match dynamic parameter specifications (07001).

i) For the first AD item descriptor areas in APD:

i) If the number of item descriptor areas in whichthe value of LEVEL is 0 (zero) is jot D,
then an exception condition is raised: dynantic SQL error — using clause does not match
dynamic parameter specifications (07001 ).

ii) If all of the following are true, then an.exception condition is raised: dynamic SQL error
— using clause does not match dyndmic parameter specifications (07001).

1) Thevalue of the host variable addressed by INDICATOR POINTER is not negative.
2)  Atleast one of the follewing is true:

A) TYPE doesmotindicate ROW and the item descriptor area is not subordjiinate
to anitem.descriptor area for which the value of the host variable addrg¢ssed
by the INDICATOR POINTER is not negative.

B) (TYPE indicates ARRAY or ARRAY LOCATOR.

C)\_ TYPE indicates MULTISET or MULTISET LOCATOR.

3).“~JThe value of the host variable addressed by DATA_POINTER is not a valid value
of the data type represented by the item descriptor area.

i) Foreach of the first AD item descriptor areas ADIDA in APD:

i)

If the OCTET_LENGTH_POINTER field of ADIDA has the same non-zero value as t|
INDICATOR_POINTER field of IDA, then SHARE is true for ADIDA; otherwise, SHA

false for ADIDA.

he
|RE is

Case:

1) IfSHAREistrue for ADIDA and the value of the commonly addressed host variable
is the appropriate 'Code’ for SQL NULL DATA in Table 26, “Miscellaneous codes

used in CLI”, then NULL is true for ADIDA.

2) If SHARE is false for ADIDA, INDICATOR_POINTER is not zero, and the value of
the host variable addressed by INDICATOR_POINTER is the appropriate 'Code’
for SQL NULL DATA in Table 26, “Miscellaneous codes used in CLI”, then NULL is

true for ADIDA.
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3)  Otherwise, NULL is false for ADIDA.

If NULL is false for ADIDA, OCTET_LENGTH_POINTER is not 0 (zero), and the value of
the host variable addressed by OCTET_LENGTH_POINTER is the appropriate 'Code’ for
SQL NULL DATA in Table 26, “Miscellaneous codes used in CL1”, then DEFERRED is true

for ADIDA; otherwise, DEFERRED is false for ADIDA.

k)  Ifall of the following are true for any item descriptor area in the first AD item descriptor areas
ofAPD thenan exception condition israised: dynamic SQL error — using clause does not match

A1)

i)
ii)

loZ4)
U_}/llullllb IJMI MIIICLCI J[JCLIJILM(—IU'!J (_U/ UUJJ

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

m) Let IDA be the i-th item descriptor area of APD whose LEVEL value is 0 (zero). Let SDT b
data type represented by IDA. The associated value of IDA, denoted by SV, is defined as fol

Case:

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, . 0r MULTISET

2) LEVEL is greater than 0 (zero).

NOTE 14 — This rule states that a parameter whose type is ROW, ARRAY, or MULTISET has td
bound; it cannot be a deferred parameter.

If NULL is true for IDA, therr SV is the null value.

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

Otherwise:
1) Let¥/ be the value of the host variable addressed by DATA_POINTER.
2) ~ Case:

A) If TYPE indicates CHARACTER, then
Case:

) If OCTET_LENGTH_POINTER is zero or if OCTET_LENGTH_POIN
is not zero and the value of the host variable addressed by

be

iptor
d

cific-
e the

OWS.

S are

(TER

OCTET TENAOCTIT DAINTID S NI TERMINATINY o1

let L

UCTLT_LOINOTTI_TUTINT LIV lllulLaLCb INULL TENIVITINAT L, UIITT

be the number of characters of V that precede the implementation-

defined (IV030) null character that terminates a C character st

1) Otherwise, let Q be the value of the host variable addressed by

ring.

OCTET_LENGTH_POINTER and let L be the number of characters

wholly contained in the first Q octets of V.

B) Otherwise, let L be zero.

3) LetSVbe Vwith effective data type SDT, as represented by the length value L and

by the values of the TYPE, PRECISION, and SCALE fields.
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n)

Let TDT be the effective data type of the i-th immediate 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,

USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME fields in
the i-th item descriptor area of IPD for which the LEVEL value is 0 (zero), and all its subordinate

descriptor areas.

Let SDT be the effective data type of the i-th bound parameter as represented by the values

p)

of the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_IN
VAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACG-
TER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME fie

the corresponding item descriptor area of APD for which the LEVEL is 0 (zefo}, and all its

subordinate descriptor areas.
Case:
i) If SDT is a locator type, then let TV be the value SV.
ii) If SDT and TDT are predefined types, then:
1) Case:
A)  Ifthe <cast specification>

CAST ( SV AS TDT )

ER-

dsin

does not conform to the Syntax Rules of Subclause 6.13, “<cast specifica-

tion>",in ISO/IEC 90752, and there is an implementation-defined (IA
conversion from type:SDT to type TDT, then that implementation-def
(IA184) conversioniis effectively performed, converting SV to type TD1
the result is the.yalue TV of the i-th bound target.

B) Otherwige:
I) If the <cast specification>
CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast
cification>",in ISO/IEC 9075-2, then an exception condition is ra
dynamic SQL error — data type transform function violation (07

I The <cast specification>
CAST ( SV AS TDT )

is effectively performed and the result is the value TV of the i-t

184)
ned
" and

spe-
ised:
)0B).

bound target.

2)  Let UDT be the effective data type of the actual i-th immediate parameter, defined
to be the data type represented by the values of the TYPE, LENGTH, PRECISION,

SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION,

CHARACTER _SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,

USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and

SCOPE_NAME fields that would automatically be set in the corresponding item

descriptor area of IPD if POPULATE IPD was True for C.
3) Case:
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If the <cast specification>
CAST ( TV AS UDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast specifica-
tion>”", in ISO/IEC 9075-2, and there is an implementation-defined (1A184)
conversion from type SDT to type UDT, then that implementation-defined
(IA184) conversion is effectively performed, converting SV to type UDT and
the result is the value TV of the i-th immediate parameter.

B)

9075

Case:

A)

iii)  IfSDTis a predefined type and TDT is a user-defined type, then:
1) Let DT be the data type identifiedby TDT.

Otherwise:
1) If the <cast specification>
CAST ( TV AS UDT )

does not conform to the Syntax Rules of Subclatise 6.13, “<cast{spe-
cification>”,in ISO/IEC 9075-2, then an exception condition is rdised:
dynamic SQL error — data type transform furnction violation (07{)0B).

I1) The <cast specification>
CAST ( TV AS UDT )

is effectively performed andthe result is the value of the i-th irhme-
diate parameter.

2)  Ifthe current SQL-sessionhas a group name corresponding to the user-defjned
name of DT, then let GN.be that group name; otherwise, let GN be the defaullt
transform group naméxassociated with the current SQL-session.

3) The Syntax Rules.@fSubclause 9.33, “Determination of a to-sql function”, in ISQ/IEC
-2, are applied with DT as TYPE and GN as GROUP; let TSF be the TO-SQ)L
FUNCTION.returned from the application of those Syntax Rules.

If there is an applicable to-sql function TSF and TSF is an SQL-invokec
method, then let TSFPT be the declared type of the second SQL paranieter
of TSF; otherwise, let TSFPT be the declared type of the first SQL parameter
of TSF.

Case:

1) If TSFPT is compatible with SDT, then

Case:

© ISO/IEC 2023 - All rights reserved

1) IfTSFisan SQL-invoked method, then TSF is effectively invoked
with the value returned by the function invocation:

DT()

as the first parameter and SV as the second parameter. The
result of evaluating the expression TSF(DT(), SV) is the value
of the i-th immediate parameter.
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2)  Otherwise, TSF is effectively invoked with SV as the first para-
meter. The result of evaluating the expression TSF(SV) is the
value of the i-th immediate parameter.

1) Otherwise, an exception condition is raised: dynamic SQL error —
data type transform function violation (0700B).

B) Otherwise, an exception condition is raised: dynamic SQL error — data type
transform function violation (0700B).

5)

Con

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 afrea.
ii) PN becomes the deferred parameter number associated with AS.
iii) If Tis 'EXECUTE', then S becomes the statement source associated with AS.

iv) An exception condition is raised: CLI-specific condition — dynamic parameter value
needed (HYHHG).

Evaluation of the General Rules is terminated and control is returned to the invoking Subclaufse.

formance Rules

None.

50

© ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=2b0a91323b887ca0f67f878f84889552

ISO/IEC 9075-3:2023(E)
6.11 Implicit CALL USING clause

6.11 Implicit CALL USING clause

Function

Specify the rules for an implicit CALL USING clause.

Subclause Signature

tor

row

ifica-
amic

bndi-

iptor

“I'mglicit CALL USI NG cl ause” [General Rules] (
Pgramet er: * SOURCE",
Pgqrameter: “ALLOCATED STATEMENT”

)

JOURCE — the source text of the SQL-statement that is described in the SQL-stdtement descrij
ifentified by ALLOCATED STATEMENT.
ALLOCATED STATEMENT — an allocated SQL-statement descriptor.

Syntax Rules
None.

Accpss Rules
None.

General Rules

1) |LetSbethe SOURCE and let AS be the ALLOCATED STATEMENT in an application of the Gener]
Rules of this Subclause.

2) |LetIPD and APD be the curent implementation parameter descriptor and current applicatior
descriptor, respectively, for AS.

3) |IPD and APD describethe <dynamic parameter specification>s and <dynamic parameter spec
tion> values, respectively, for the <call statement> being executed. Let D be the number of <dyn
parameter specification>s in S.

a) LetADDe the value of the COUNT field of APD. If AD is less than zero, then an exception ¢
tiotyis raised: dynamic SQL error — invalid descriptor count (07008).

b) ™\ 'For each item descriptor area in the APD whose LEVEL is 0 (zero) in the first AD item descr]
areas of APD, and for all of their subordinate descriptor areas, refer to a <dynamic para

heter

specification> value whose corresponding item descriptor areas have a non-zero
DATA_POINTER value and whose corresponding <dynamic parameter specification> ha
<parameter mode> of PARAM MODE OUT or PARAM MODE INOUT as a bound target and
to the corresponding <dynamic parameter specification> as a bound parameter.

sa
refer

c) Ifanyitem descriptor area corresponding to a bound target in the first AD item descriptor

areas of APD is not valid as specified in Subclause 6.17, “Description of CLI item descrip

tor

areas”, then an exception condition is raised: dynamic SQL error — using clause does not match

target specifications (07002).

© ISO/IEC 2023 - All rights reserved
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d)

Let SDT 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,

USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME fields in
the i-th item descriptor area of IPD for which the LEVEL is 0 (zero) and all of its subordinate

descriptor areas. Let SV be the value of the output parameter, with data type SDT.

If TYPE indicates USER-DEFINED TYPE, then let the most specific type of the i-th bound

g)

h)

parameter whose value 1s SV be represented by the values of the SPECIFIC_TYPE_CATA
SPECIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_NAME fields in the corresponding itém
descriptor area of IPD.

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

Case:

i) If TYPE indicates CHARACTER, then:

LOG,

)
iptor
area

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

Table 6, “Codes used for implementation/data types in SQL/CLI".

2) LetLVbetheimplementation-defined(IL006) maximum length fora CHARA
VARYING data type.

ii) 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 U1
length value LV, and the values of the'PRECISION, SCALE, CHARACTER_SET_CATALOG,
CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_ CATALOG
USER_DEFINED_TYPE_SCHEMA;-USER_DEFINED_TYPE_NAME, SCOPE_CATALOG,
SCOPE_SCHEMA, and SCOPE:NAME fields in the corresponding item descriptor area of
for which the LEVEL is 0.(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 SVis gene
and the value TV of the i-th bound target is set to an implementation-deper]
(UV043) four-octet value that represents L.

2)  Otherwise, the value TV of the i-th bound target is the null value.

CTER

[, the

APD

rated
dent

Case:
1)  Ifthe <cast specification>

CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast specification>",
in ISO/IEC 9075-2, and there is an implementation-defined (IA184) conversion
from type SDT to type TDT, then that implementation-defined (IA184) conversion
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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>
CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast specifica-
tion>", In ISO/IEC 9075-2, then an exception condition 1s raised: dyndmic
SQL error — data type transform function violation (0700B).

B) The <cast specification>
CAST ( SV AS TDT )
is effectively performed and the result is the value TV ofthe i-th bound t3rget.
iii)  If SDTis a user-defined type and TDT is a predefined data type, then:
1) Let DT be the data type identified by SDT.

2)  Ifthe current SQL-session has a group name eorresponding to the user-defjned
name of DT, then let GN be that group nanie; otherwise, let GN be the defaullt
transform group name associated withthe current SQL-session.

3) The Syntax Rules of Subclause 9.31,<Determination of a from-sql function”} in
ISO/IEC 9075-2, are applied with, DT as TYPE and GN as GROUP; let FSF be the
FROM-SQL FUNCTION returned from the application of those Syntax Rules.

Case:

A)  Ifthere is an applicable from-sql function, then let FSFRT be the <retyrns
data type> of FSF.

Case:

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

1) Otherwise, an exception condition is raised: dynamic SQL erroff —
data type transform function violation (0700B).

B) Otherwise, an exception condition is raised: dynamic SQL error — datd type
transform function violation (0700B).

=

i) Let IDA be the top-level item descriptor area corresponding to the i-th output paramete
K)) ~ Case:
i) If TYPE indicates ROW, then

Case:
1)  If TVis the null value, then
Case:

A) IfIPis anull 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,
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then an exception condition is raised: data exception — null value, no
indicator parameter (22002).

B)  Otherwise, the value of the host variable addressed by IP for IDA, and those

in all subordinate descriptor areas of IDA that are not subordinate to

an

item descriptor area whose TYPE indicates ARRAY, ARRAY LOCATOR,
MULTISET, or MULTISET LOCATOR are set to the appropriate 'Code’ for
SQL NULL DATA in Table 26, “Miscellaneous codes used in CLI”, and the
values of variables addressed by DP and LP are implementation-dependent

2)

Otherwise,

Case:

1)

2)

(OV044).

Otherwise, the i-th subordinate descriptor area of IDA is set to reflectthe v

hlue

of the i-th field of TV by applying GR 3)Kk) 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-th-field of
SV, and the data type of the i-th field of SV as SDT.

If TV is the null value, then
Case:

A)  IfIPis a null pointer, then an exception condition is raised: data excep
— null value, no indicator parameter (22002).

B) Otherwise, the value of the host variable addressed by IP is set to the
appropriate 'Code’ for SQLNULL DATA in Table 26, “Miscellaneous co
used in CLI”, and the values of the host variables addressed by DP anc
are implementation<dependent (UV044).

Otherwise:

A)  If IPis not-alnull pointer, then the value of the host variable addresseq
IP is set0)0 (zero).

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

1) IfTVisazero-length character string, then itis implementd
defined (IA084) whether or not an exception condition is rz
data exception — zero-length character string (2200F).

2)  The General Rules of Subclause 6.14, “Character string
retrieval”, are applied with DP as TARGET, TV as VALUE, (
TARGET OCTET LENGTH, and LP as RETURNED OCTET LEN

SV as

tion

des
LP

| by

then:

tion-
ised:

L as
GTH.

1) If TYPE indicates BINARY LARGE OBJECT, then the General Ru

es of

Subclause 6.15, “Binary string retrieval”, are applied with DP a

S

TARGET, TV as VALUE, OL as TARGET OCTET LENGTH, and LP as

RETURNED OCTET LENGTH.

III)  IfTYPEindicates ARRAY, ARRAY LOCATOR, MULTISET, or MULTISET
LOCATOR and if RETURNED_CARDINALITY_POINTER is not O (zero),
then the value of the host variable addressed by RETURNED_CAR-

DINALITY_POINTER is set to the cardinality of TV.

IV)  Otherwise, the value of the host variable addressed by DP is se
TV.
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4)  Evaluation of the General Rules is terminated and control is returned to the invoking Subclause.

Conformance Rules

None.
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6.12 Fetching a rowset

Function

Specify the rules for fetching a rowset.

Subclause Signature

“Fet|ching a rowset” [General Rules] (
Pgqrameter: “ALLOCATED STATEMENT”,
Pgqrameter: “FETCH ORI ENTATI ON’,
Pgrameter: “FETCH OFFSET”
)
ALLOCATED STATEMENT — an allocated SQL-statement descriptor.
HETCH ORIENTATION — a character string specifying the fetch orientation to be applied, as indi¢ated
ih Table 24, “Codes used for fetch orientation”.
HETCH OFFSET — an integer specifying the fetch offset to be applied when the implicit FETCH]|is
fderformed.

Syntax Rules
None.

Accpess Rules
None.

General Rules

1) |LetSbethe ALLOCATED STATEMENT, let FO be the FETCH ORIENTATION, and let OS be the FRTCH
OFFSET in an application of the General Rules of this Subclause.

2) |Ifthereis no executed statement associated with S, then an exception condition is raised: CLI-spgcific
condition — function sequence error (HY010).

3) |Ifthere issio open CLI cursor associated with S, then an exception condition is raised: invalid cyirsor
state (24000); otherwise, let CR be the open CLI cursor associated with S and let T be the table
associated with CR.

4) LUfFOisnotone ofthe code values in Table 24, “Codes used for fetch orientation”, then an exception
condition is raised: CLI-specific condition — invalid fetch orientation (HY106).

5) Ifthe operational scrollability property of CR is NO SCROLL, and FO does not indicate NEXT, then
an exception condition is raised: CLI-specific condition — invalid fetch orientation (HY106).

6) LetARD be the current application row descriptor for S and let N be the value of the
TOP_LEVEL_COUNT field of ARD.

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

8) For each item descriptor area in ARD whose LEVEL is 0 (zero) in the first AD item descriptor areas
of ARD, and for all of their subordinate descriptor areas, refer to a <target specification> whose
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corresponding item descriptor area has a non-zero value of DATA_POINTER as a bound target and
refer to the corresponding <select list> column as a bound column.

9) Let BC be the number of bound columns.
10) Foralli, 1 (one)<i<BC:

a) LetIDA 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.
b) It TT"indicates DEFAULT, then:
i) Let IRD be the implementation row descriptor associated with S.
ii) 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.célumn.
iii)  The data type, precision, and scale of the <target specification> déscribed by IDA are
effectively set to CT, P, and SC, respectively, for the purposesof this fetch only.
11) |Case:
a) IfFOindicates ABSOLUTE or RELATIVE, then let ] be OS.
b) If FO indicates NEXT or FIRST, then let ] be +1.
c) IfFOindicates PRIOR or LAST, then let / be -1 (negative one).
12) |Let R be the rowset on which CR is positioned and letAS be the value of the ARRAY_SIZE field|in
the header of ARD.

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

Case:

a)

If FO indicates ABSOLUTE, FIRST, or LAST, then let T; contain all rows of T, preserving their
orderin T.

b) If FO indicates NEXT, or.indicates RELATIVE with a 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.
ii) I£€R.is positioned before the start of the result set, then let T; contain all rows of| T,
préserving their order in T.
iii) Otherwise, let T; contain all rows of T after the last row of R, preserving their order in
T.
¢)D If 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.
ii) If CR is positioned after the end of the result set, then let T; contain all rows of T, pre-
serving their orderin T.
iii) Otherwise, let T; contain all rows of T before the first row of R, preserving their order
inT.
d) IfFOindicates RELATIVE with a zero value of ], then
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Case:

i) If Ris not empty, then let T; be a result set comprising all the rows in R and all the rows
of T after the last row of R, preserving their order in T.

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

14) Let N be the number of rows in Ty. If ] is positive, then let K be J. If ] is negative, then let K be N+J+1.
If ] is zero, then let K be 1 (one).

15) |[Case:

a) IfKis greater than 0 (zero), then
Case:
i) If (K + AS - 1) is greater than N, then
Case:
1) IfJisless than O (zero), then
Case:

A) If(K+AS-1)is greater than the nuniber of rows in T, then CR is positioned
on the rowset that has all the rows'in T.

B) Otherwise, CR is positioned eu‘the rowset whose first row is the K-th frow
of T; that rowset has AS rows.

2)  Otherwise, if K is less than N then CR is positioned on the rowset that has ajl the
rows in T;.

ii) Otherwise, CR is positioned on the rowset whose first row is the K-th row of T;; that
rowset has AS rows.

b) IfKislessthan 0 (zero), butithe absolute value of K is less than or equal to AS, then
Case:

i) If AS is greatér than the number of rows in T, then CR is positioned on the rowset that
has allthe rowsin T.

ii) Othenwise, CR is positioned on the rowset that has the first AS rows in T.

c)  Otherwise, no SQL-data values are assigned and a completion condition is raised: no data
(02600).

Case:

i) If FO indicates RELATIVE with ] equal to zero, then the position of CR is unchanggd.

ii) If FO indicates NEXT, indicates ABSOLUTE or RELATIVE with K greater than N, or
indicates LAST, then CR is positioned after the last row.

iii) Otherwise, FO indicates PRIOR, FIRST, or ABSOLUTE or RELATIVE with K not greater
than N and CR is positioned before the first row.

No further rules of this Subclause are applied.

16) Let NR be the rowset on which CR is positioned. Let ASP and RPP be the values of the
ARRAY_STATUS_POINTER and ROWS_PROCESSED_POINTER fields respectively in the header of
the IRD of S.
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17) If RPPis 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 RS be the number of rows in NR.
For RN, 1 (one) < RN < RS, let R be the RN-th row of NR.

Case:

R and ASP is not a null pointer, then set the RN-th element of ASP to 5 (indicating Row e
For all status records that result from the application of this Rule, the ROW_NUMBERfi¢
set to RN and the COLUMN_NUMBER field is set to the appropriate column number; if aj
b)  Otherwise the row R is fetched and ROWS_DERIVED is incremented by 1 (ene).

20) [Case:

a) If ROWS_DERIVED is greater than 0 (zero), then:

i) Let SS be the select source associated with S.
ii) NR becomes the fetched rowset associated with S.

iii)  The General Rules of Subclause 6.13, “Implicit FETCH USING clause”, are applied|with
SS as SOURCE, RS as ROWS, and S as ALLOCATED STATEMENT; let RA be the
ROWS_ASSIGNED returned from the application of those General Rules.

Case:

1)  If RAis greater than O (zero);RA is less than AS, and ASP is not 0 (zero), then set
the RA+1-th through AS-th‘élements of ASP to 3 (indicating No row). If RA i less
than AS, then a completion condition is raised: warning. If RPP is not a null pojnter,
then the value of the host variable addressed by RPP is set to the value of RH.

2) IfRAis 0 (zerg),then the values of all bound targets are implementation-
dependent (UV053) and CR remains positioned on NR.

b)  Otherwise, the valugesof all bound targets are implementation-dependent (UV053) and|CR
remains positionéd;on R.

21) |If ROWS_DERIVED(s.greater than 0 (zero) and RA is greater than 0 (zero), then the value of the
CURRENT OF POSITION attribute of S is set to

Case:
a) IfA9is 1 (one) orif CR is scrollable, then 1 (one).

b) < \Otherwise, an implementation-defined (IV211) value indicating the current row in the rowset.

22) Exaluation aoftho Goanoral Rulocic tarminatad and cantral ic ra
vt 1oH-o+—+th e sehelaixtteSiSteriHhd e aahacohRtdo+iS+e

g

urnaed tathe inualrin
e tHe-HhV-oKiHt

a helayl e
o Tt S Terortto .

Conformance Rules

None.
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6.13 Implicit FETCH USING clause

Function

Spec

ify the rules for an implicit FETCH USING clause.

Subclause Signature

“1 md
P3
P3
P3

) Re

= N

licit FETCH USI NG cl ause” [General Rules] (
raneter: *“SOURCE",

raneter: “RONS",

rameter: “ALLOCATED STATEMENT”

turns: “ROWS_ASSI GNED’

Hentified by ALLOCATED STATEMENT.
lOWS — an integer value indicating the number of rows to be fetchéd;

LLOCATED STATEMENT — an allocated SQL-statement descriptor.

sing this signature.

Syntax Rules

Acc

Gen

1)

2)
3)

None.

ess Rules

None.

eral Rules

Let Sbe the SOURCE;]et RS be the ROWS, and let AS be the ALLOCATED STATEMENT in an applic
of the General Rilles of this Subclause. The result of the application of this Subclause is return
ROWS_ASSIGNED.

Let RA be 0/ (zero).

Let IRD and ARD be the current implementation row descriptor and current application row
déseriptor, respectively, associated with AS.

[OWS_ASSIGNED — the number of rows that were fetched-as,a result of invoking this subclauge

OURCE — the source text of the SQL-statement that is to be described in the SQLi-statement descrfiptor

htion
d as

4)

60

IRD and ARD describe the <select list> columns and <target specification>s, respectively, for the

column values that are to be retrieved. Let D be the degree of the table defined by S.

a) LetAD be the value of the COUNT field of ARD. If AD is less than zero, then an exception
dition is raised: dynamic SQL error — invalid descriptor count (07008).

con-

b) For each item descriptor area in ARD whose LEVEL is 0 (zero) in the first AD item descriptor
areas of ARD, and for all of their subordinate descriptor areas, refer to a <target specification>
whose corresponding item descriptor areas have a non-zero DATA_POINTER as a bound target

and refer to the corresponding <select list> column as a bound column.
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If any item descriptor area corresponding to a bound target in the first AD item descriptor

areas of ARD is not valid as specified in Subclause 6.17, “Description of CLI item descrip

tor

areas”, then an exception condition is raised: dynamic SQL error — using clause does not match

target specifications (07002).

Let SDT be the effective data type of the i-th bound column 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,

g)
h)

USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME fie
the i-th item descriptor area of IRD whose LEVEL is 0 (zero) and all of its subordinate déeser]
areas.

If TYPE indicates USER-DEFINED TYPE, then let the most specific type of the i-thbound co
whose value is SV be represented by the values of the SPECIFIC_TYPE_CATALOG, SPE-
CIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_NAME fields in the corresponding item descr
area of IRD.

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

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

ii) Let DPE, IPE, and LPE be the addresses of the RN-th element of the arrays addres
by DP, IP, and LP, respectively:.

iii)  Case:
1) If TYPE indicatess€HARACTER, then:

A) Let UTbe the code value corresponding to CHARACTER VARYING as 4
cified:in Table 6, “Codes used for implementation data types in SQL/C

B) _ ‘Leét LV be the implementation-defined (IL006) maximum length for a
CHARACTER VARYING data type.

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

iv) Let TDT be the effective data type of the i-th bound target as represented by the 1
UT, the length value LV, and the values of the PRECISION, SCALE, CHARACTER _SET_(
LOG, CHARACTER _SET_SCHEMA, CHARACTER _SET_NAME,
USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NA

dsin
iptor

umn

iptor

)
iptor
area

then:

sed

pe-
LI”.

ype
ATA-

\ME

Itelds 1n the 1tem descriptor area ot ARD whose LEVEL1s U (zero) and all ot 1ts subor-

dinate descriptor areas.

V) Let LTDT be the data type on the last fetch of the i-th bound target, if any. If any o

f the

following is true, then is implementation-defined (IA188) whether or not an exception
condition is raised: dynamic SQL error — data type transform function violation (0700B).

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

TDT is a binary large object locator.

2)  LTDT and TDT both identify a character large object type and only one of LTDT

and TDT is a character large object locator.
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S

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

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

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

vi) Case:

1) If TDTis alocator type, then;

A)  If SVis not the null value, then a locator L that uniquely identifies SV i
generated and the value TV of the i-th bound target is set to.an implemen-
tation-dependent (UV043) four-octet value that represents’L.

B) Otherwise, the value TV of the i-th bound target is thenull value.

2) If SDT and TDT are predefined types, then

Case:

A)

B)

If the <cast specification>
CAST ( SV AS TDT )

does not conform to the Syntax'‘Rules of Subclause 6.13, “<cast specifi
tion>",in ISO/IEC 9075-2, and there is an implementation-defined (1A
conversion from type SDT'to type TDT, then that implementation-def
(IA184) conversion is effectively performed, converting SV to type TD1
the result is the valug,TV of the i-th bound target.

Otherwise:
1) If the scast specification>
CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast
cification>",in ISO/IEC 9075-2, then an exception condition is rg
dynamic SQL error — data type transform function violation (07

1) The <cast specification>
CAST ( SV AS TDT )

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

For every status record that results from the application of this

ca-

184)
ned
[, and

spe-
ised:
DOB).

Rule,

the ROW_NUMBERTield1s set to RV and the COLUMN_NUMBE

field

is set to i. If ASP is not a null pointer, then the RN-th element of the

array addressed by ASP is set to:

1) Ifthere were completion conditions: warning (01000) raised
during the application of this Rule, then 6 (indicating Row

success with information).

2)  Ifthere were exception conditions raised during the application

of this Rule, then 5 (indicating Row error).

[II)  The <cast specification>
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CAST ( SV AS TDT )

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

bound target.

3) IfSDTis a user-defined type and TDT is a predefined data type, then:

A) Let DT be the data type identified by SDT.

vii)

viii)

R) Iftho currant SOOI _caccinan bhac o gratiin o cnsracm A ding o th o HSer-
TH—Re-eureh

=7

O SCOSTOTI oS O 5T U p o C CoOTT C o pPUTTOTITS Ot oy

defined name of DT, then let GN be that group name; otherwise, let Gj be
the default transform group name associated with the current SQb-segsion.

C) The Syntax Rules of Subclause 9.31, “Determination of a from-sql function”,
in ISO/IEC 9075-2, are applied with DT as TYPE and GN aS’GROUP; le{ FSF
be the FROM-SQL FUNCTION returned from the applicdtion of those Syntax

Rules.

Case:

)

1)

If there is an applicable from-sql funietion, then let FSFRT be the
<returns data type> of FSF.

Case:

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

2)  Otherwisg, an exception condition is raised: dynamic SQL error
— data type transform function violation (0700B).

Otherwise, an exception condition is raised: dynamic SQL errof —
datatype transform function violation (0700B).

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

Case:

1) If TYPE indicates ROW, then

Case:

A) If TVis the null value, then

Case:

D

If IPE is a null pointer for IDA or for each of the subordinate descifiptor
areas of IDA that are not subordinate to an item descriptor arep

10
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whose type indicates ARRAY, ARRAY COCATOR, MUETISET, or
MULTISET LOCATOR, then an exception condition is raised: data
exception — null value, no indicator parameter (22002).

Otherwise, the value of the host variable addressed by IPE for IDA,
and that in all subordinate descriptor areas of IDA that are not sub-
ordinate to an item descriptor area whose TYPE indicates ARRAY,
ARRAY LOCATOR, MULTISET, or MULTISET LOCATOR, is set to the
appropriate 'Code’ for SQL NULL DATA in Table 26, “Miscellaneous
codes used in CLI”, and the values of variables addressed by DPE and
LPE are implementation-dependent (UV044).
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B)  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 4)h)viii) 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 SDT.

2)  Otherwise,

Case:

A) [fTVisthe null value, then

Case:

N

1)

N

1)

64

If IPE is a null pointer, then an exception condition is raised: dgta
exception — null value, no indicator parameter (22002).

Otherwise, the value of the host variable addressed by IPE is s¢t to

the appropriate 'Code’ for SQL NULL DATA in Table 26, “Miscelt
laneous codes used in CLI”, and the values ofthe host variable

addressed by DPE and LPE are implementation-dependent (UVD44).

B) Otherwise:

If IPE is not a null pointer, then the value of the host variable
addressed by IPE is set to 0{zero).

Case:

1)

2)

If TYPE indicates CHARACTER or CHARACTER LARGE OBJECT,
then:

a) £ TVisazero-length character string, then itis implemen-
tation-defined (IA084) whether or not an exception con-
dition is raised: data exception — zero-length charagter
string (2200F).

b)  The General Rules of Subclause 6.14, “Character string
retrieval”, are applied with DPE as TARGET, TV as VALUE,
OL as TARGET OCTET LENGTH, and LPE as RETURNED
OCTET LENGTH.

c) For every status record that results from the application
of the preceding Subrule, the ROW_NUMBER field i$ set
to RN and the COLUMN_NUMBER field is set to i. If 4SP is
not a null pointer, then the RN-th element of the array
addressed by ASP is set to:

i) If there were completion conditions: warning
(01000) raised during the application of the pre-

- cedingSubrule then6-{indicating Rowsueeess

with information).

ii) If there were exception conditions raised during
the application of the preceding Subrule, then 5
(indicating Row error).

If TYPE indicates BINARY, BINARY VARYING, or BINARY LARGE
OBJECT, then the General Rules of Subclause 6.15, “Binary string
retrieval”, are applied with DPE as TARGET, TV as VALUE, OL
as TARGET OCTET LENGTH, and LPE as RETURNED OCTET
LENGTH.
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For every status record that results from the application o
Rule, the ROW_NUMBER field is set to RN and the

fthis

COLUMN_NUMBER field is set to i. If ASP is not a null pointer,
then the RN-th element of the array addressed by ASP is set to:

a) Ifthere were completion conditions: warning (01000)
raised during the application of this Rule, then 6 (indicat-

ing Row success with information).

L

3)

4)

then:

5) [Evaluation of the General Rules is terminated,and control is returned to the invoking Subclau
which receives RA as ROWS_ASSIGNED.

Conformance Rules

None.

A) RAisincremented by 1 (one).

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

application of this Rule, then 5 (indicating Row,err

If TYPE indicates ARRAY, ARRAY LOCATOR, MULTISET, o
MULTISET LOCATOR, and if RETURNED_CARDINAL-
ITY_POINTER is not a null pointer, then the vdlue of the h
variable addressed by RETURNED_CARDINALITY_POINT]
set to the cardinality of TV.

Otherwise, the value of the host vatiable addressed by DI
set to TV and the value of the hoSt variable addressed by
is implementation-dependent.(UV044).

1€l 43 pn 3 . 3 £l
U) IT LIITI T VWUIT CALC}JLIUII CUIITUILIUIIS TdloTU Uul llls LIy

pr).

s

ost
ER is

PE' is
I.PE

3) Ifthere were no exception conditions raised during the application of this Rule,

nted
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6.14 Character string retrieval

Function

Specify the rules for retrieving character string values.

Subclause Signature

“Chg
P3
P3
P3
P3

olllsw] —_ < —_

Synitax Rules

Acc

Gen

1)

2)

3)
4)

racter string retrieval” [General Rules] (
rameter: “TARGET",

raneter: “VALUE",

rameter: “TARGET OCTET LENGIH',
rameter: “RETURNED OCTET LENGTH’

ARGET — an SQL-data site where the result of character string retrievalisto be placed.
'ALUE — an SQL-data value.
ARGET OCTET LENGTH — the length in octets of TARGET.

ETURNED OCTET LENGTH — a pointer to a host variablefeceiving the length in octets of VA
r a null pointer.

None.

ess Rules

None.

eral Rules

RETURNED OCTET'LENGTH in an application of the General Rules of this Subclause.

string length or buffer length (HY090).
Let I-be the length in octets of V.

[fRL is not a null pointer, then the value of the host variable addressed by RL is set to L.

5)

66

Case:

a) Ifnull termination is False for the current SQL-environment, then

Case:

UE,

Let T be the TARGET; Yet V be the VALUE, let TL be the TARGET OCTET LENGTH, and let RL be the

If TL is not gredter than zero, then an exception condition is raised: CLI-specific condition — invalid

i) If L is not greater than TL, then the first L octets of T are set to I and the values of the

remaining octets of T are implementation-dependent (UV046).

ii) Otherwise, T is set to the first TL octets of V and a completion condition is raised:
warning — string data, right truncation (01004).
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b)  Otherwise, let NB be the length in octets 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 concaten-
ated with a single implementation-defined (IV030) null character that terminates a C
character string. The values of the remaining characters of T are implementation-
dependent (UV046).

ii) Otherwise, Tis set to the first (TL-NB) octets of V concatenated with a single implemen-
tation-defined (IVO30) null character that terminates a C character string anda-gom-
pletion condition is raised: warning — string data, right truncation (01004):

6) |Evaluation of the General Rules is terminated and control is returned to the invoking-Subclauise.

Conformance Rules

None.
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6.15 Binary string retrieval

Function

Specify the rules for retrieving binary string values.

Subclause Signature

“Bi N
P3
P3
P3
P3

olllsw] —_ < —_

Synitax Rules

Acc

Gen

1)

2)

3)

ary string retrieval” [General Rules] (
rameter: “TARGET",

raneter: “VALUE",

rameter: “TARGET OCTET LENGIH',
rameter: “RETURNED OCTET LENGTH’

ARGET — an SQL-data site where the result of binary string retrieval isito-be placed.
'ALUE — an SQL-data value.
ARGET OCTET LENGTH — the length in octets of TARGET.

ETURNED OCTET LENGTH — a pointer to a host variablefeceiving the length in octets of VA
r a null pointer.

None.

ess Rules

None.

eral Rules

Let T be the TARGEF;Tet V be the VALUE, let TL be the TARGET OCTET LENGTH, and let RL be t
RETURNED OCTET'LENGTH in an application of the General Rules of this Subclause.

If TL is not greater than zero (0), then an exception condition is raised: CLI-specific condition
invalid string length or buffer length (HY090).

Let I-be the length in octets of V.

4)

IfRL is not a null pointer, then RL is set to L.

5)

6)

68

Case:

a) IfLisnotgreater than TL, then the first L octets of T are set to I/ and the values of the
remaining octets of T are implementation-dependent (UV046).

UE,

he

b) Otherwise, T is set to the first TL octets of IV and a completion condition is raised: warning —

string data, right truncation (01004).

Evaluation of the General Rules is terminated and control is returned to the invoking Subclause.

© ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=2b0a91323b887ca0f67f878f84889552

ISO/IEC 9075-3:2023(E)
6.15 Binary string retrieval

Conformance Rules

None.
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6.16 Deferred parameter check

Function

Chec

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

Subclause Signature

heter

n

“Deflerred paraneter check” [General Rules] (
Pgranmet er: “DESCRI PTOR AREA’

)

IDESCRIPTOR AREA — an allocated dynamic descriptor area.

Syntax Rules
None.

Accpss Rules
None.

General Rules

1) |[Let DA be the DESCRIPTOR AREA in an application of the General Rules of this Subclause. .

2) |Let Cbe the allocated SQL-connection With which DA is associated.

3) |LetL1 be the set of all allocated SQL=statements associated with C.

4) |LetLZ2be thesetofall allocated SQL-statements in L1 which have an associated deferred paran
number.

5) |Let L3 be the set of all CId descriptor areas that are either the current application parameter
descriptor for, or theimplementation parameter descriptor associated with, an allocated SQL
statement in L2,

6) |If DA is contained in L3, then an exception condition is raised: CLI-specific condition — functic
sequence érror (HY010).

7) | Evaluation of the General Rules is terminated and control is returned to the invoking Subclaul

Conformance Rules
None.
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6.17 Description of CLI item descriptor areas

This Subclause is modified by Subclause 18.3, “Description of CLI item descriptor areas”, in ISO/IEC 9075-9.

Function

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

Synltax Rules

1) | ACLIitem descriptor area comprises the fields specified in Table 5, “Fields in SQL/CLI.row and
parameter descriptor areas”.

2) | Given a CLI item descriptor area IDA in which the value of LEVEL is some value.N, the immediately
subordinate descriptor areas of IDA are those CLI item descriptor areas in which the value of LEVEL
is N+1 and whose position in the CLI descriptor area follows that of IDA%nd precedes that of fany
CLI item descriptor area in which the value of LEVEL is less than N+1-~The subordinate descr|ptor
areas of IDA are those CLI item descriptor areas that are immediately;stbordinate descriptor areas
of IDA or that are subordinate descriptor areas of a CLI item deseriptor area that is immediatgly
subordinate to IDA.

3) |Given a data type DT and its descriptor DE, the immediately.subordinate descriptors of DE ar
defined to be

1%

Case:

a) IfDTis ROW, then the field descriptors of the fields of DT. The i-th immediately subordipate
descriptor is the descriptor of the i-th field of DT.

b) If DT is ARRAY or MULTISET, thencthe descriptor of the associated element type of DT. The
subordinate descriptors of DE-are'those descriptors that are immediately subordinate
descriptors of DE or that are:subordinate descriptors of a descriptor that is immediatel
subordinate to DE.

<

4) |Given a descriptor DE, let SDEj represent its j-th immediately subordinate descriptor. There i§ an
implied ordering of the/subordinate descriptors of DE, such that:

a)  SDEq is in the-first ordinal position.

b)  The ordindlposition of SDE}, 1 is K+NS+1, where K is the ordinal position of SDEj and NS Is the
number-ef subordinate descriptors of SDE;. The implicitly ordered subordinate descripfors
of SDEj occupy contiguous ordinal positions starting at position K+1.

5) |LetIDA be an item descriptor area in an implementation parameter descriptor. IDA is valid if pnd
only-if all of the following are true:

a) TYPEis one of the code values in Table 6, “Codes used for implementation data types in
SQL/CLI”.

b) IfLEVELis 0 (zero) for IDA, then let TLC be the value of TOP_LEVEL_COUNT of the implement-
ation parameter descriptor associated with IDA. IDA shall be one of exactly TLC item descriptor
areas in the implementation parameter descriptor.

c) Exactly one of the following is true:

i) TYPE indicates CHARACTER or CHARACTER VARYING, or CHARACTER LARGE OBJECT
and LENGTH is a valid length value for a <character string type>.
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6)

7)

72

ii) TYPE indicates BINARY, BINARY VARYING, or BINARY LARGE OBJECT and LENGTH is

a valid length value for a <binary string type>.

iii)  TYPE indicates NUMERIC and PRECISION and SCALE are valid precision and scale

values for the NUMERIC data type.

iv) TYPE indicates DECIMAL and PRECISION and SCALE are valid precision and scale values

for the DECIMAL data type.
v) TYPE indicates SMALLINT, INTEGER, BIGINT, REAL, or DOUBLE PRECISION

vi) TYPE indicates FLOAT and PRECISION is a valid precision value for the FLOAT d3
type.

vii)  TYPE indicates DECFLOAT and PRECISION is a valid precision value for the DECF
data type.

viii) TYPE indicates BOOLEAN.

ix) TYPE indicates a <datetime type>, DATETIME_INTERVAL_CODE is one of the co
values in Table 8, “Codes associated with datetime data.types in SQL/CLI”, and P
SION is a valid precision value for the <time precision>.or <timestamp precision
the indicated datetime data type.

X) TYPE indicates an <interval type>, DATETIMECINTERVAL_CODE is one of the cod

LOAT

ECI-
> of

e

values in Table 9, “Codes associated with <ifnterval qualifier> in SQL/CLI”, to indicate

the <interval qualifier> of the interval data-type, DATETIME_INTERVAL_PRECISI
a valid <interval leading field precision>;and PRECISION is a valid precision valy
<interval fractional seconds precision>; if applicable.

xi)  TYPE indicates USER-DEFINED, TYPE.
xii)  TYPE indicates REF.

DN is
e for

xiii) TYPE indicates ROW, thevalue N of DEGREE is a valid value for the degree of a row

type, there are exactly"N immediately subordinate descriptor areas of IDA, and tH
item descriptor areas are valid.

xiv)  [oTYPE indicates ARRAY or ARRAY LOCATOR, the value of CARDINALITY is a val

ose

d

value for the maximum cardinality of an array, there is exactly one immediately s@ibor-

dinate descriptor area of IDA, and that item descriptor area is valid.
xv)  TYPEjindicates an implementation-defined (IE002) data type.

Let HL be the’programming language of the invoking host program. Let operative data type cd
pondence-table be the data type correspondence table for HL as specified in Subclause 6.19, “SQll
data type-orrespondences”. Refer to the two columns of the operative data type corresponde
tablézas the SQL data type column and the host data type column.

rres-
JCLI
ence

ACL] item descriptor area in a CLI descriptor area that is not an implementation row descrip

for 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 7, “Codes used for application

data types in SQL/CLI".
b)  All of the following are true:

i) TYPE is one of the code values in Table 7, “Codes used for application data types
SQL/CLI".

ii) TYPE is neither ROW, ARRAY, nor MULTISET.

in
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iii)  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 data type column.

c) Exactly one of the following is true:

i) TYPE indicates NUMERIC and PRECISION and SCALE are valid precision and scale

values for the NUMERIC data type.
ii) TYPEindicates DECIMAL and PRECISION and SCALE are valid precision and scale v:

lues

for the DECIMAL data type.
iii)  TYPE indicates FLOAT and PRECISION is a valid precision value for the FLOAT ds
type.

iv) bo]TYPE indicates DEFAULT, CHARACTER, CHARACTER LARGE OBJECT, CHARAC
LARGE OBJECT LOCATOR, BINARY, BINARY VARYING, BINARY LARGE OBJECT, BIl

ta

ER
NARY

LARGE OBJECT LOCATOR, SMALLINT, INTEGER, BIGINT, REAL, DOUBLE PRECIS[ION,

USER-DEFINED TYPE LOCATOR, or REF.

v) TYPE indicates ROW and, where N is the value of the DEGREE field in the corresponding

item descriptor area in the implementation parameter.descriptor, there are exac
immediately subordinate descriptor areas of IDA, and those item descriptor area
valid.

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

vii)  TYPE indicates an implementation-defined (IE002) data type.

Let IDA be a CLI item descriptor area in an‘application parameter descriptor. Let IDA1 be the
responding item descriptor area in the implementation parameter descriptor.

Ifthe OCTET_LENGTH_POINTER field of IDA has the same non-zero value as the INDICATOR_POI]
field of IDA, then SHARE is true forIDA; otherwise, SHARE is false for IDA.

Case:

a) IfSHARE is true ahd the value of the commonly addressed host variable is the appropri
'Code’ for SQL NULL DATA in Table 26, “Miscellaneous codes used in CLI”, then NULL is
for IDA.

b) IfSHAREisfalse, INDICATOR_POINTER is not zero, and the value of the host variable addryg
by INDICATOR_POINTER is the appropriate 'Code’ for SQL NULL DATA in Table 26, “Mis|
laneous codes used in CLI”, then NULL is true for IDA.

c) ., \Otherwise, NULL is false for IDA.

[ly N
S are

cre

COor-

NTER

hte

[frue

pssed
cel-

IfZNULL is false, OCTET LENGTH POINTER is not zero, and the value of the host variable addrg

ssed

by OCTET_LENGTH_POINTER the appropriate 'Code’ for DATA AT EXEC in Table 26, “Miscellaneous

codes used in CLI”, then DEFERRED is true for IDA; otherwise, DEFERRED is false for IDA.
IDA is valid if and only if:

a) TYPEis one of the code values in Table 7, “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.
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b)

ii)

The row of the operative data type correspondences table that contains the SQL data
type corresponding to the value of TYPE in the SQL data type column does not contain

'None' in the host data type column.

If LEVEL is 0 (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.

Exactly one of the following is true:

i)

TYPE indicates CHARACTER, CHARACTER LARGE OBJECT, BINARY, BINARY VAR
or BINARY LARGE OBJECT, and at least one of the following is true:

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

3) OCTET_LENGTH_POINTER is not zero, PARAMETER_MODEn IDA1 is PAR4
MODE IN or PARAM MODE INOUT, the value V of the hostvariable address
OCTET_LENGTH_POINTER is greater than zero, and.the number of charact
wholly contained in the first V octets of the host yariable addressed by

'ING,

\M
ed by
P1'S

DATA_POINTER is a valid length value for a CHARACTER, CHARACTER LA
OBJECT, BINARY, BINARY VARYING, or BINARY LARGE OBJECT data type,
indicated by TYPE.

GE

4)  OCTET_LENGTH_POINTER is not zero, PARAMETER_MODE in IDA1 is PARAM
MODE IN or PARAM MODE INOUT, the value of the host variable addressed by
OCTET_LENGTH_POINTER indicates NULL TERMINATED, and the number jof
characters of the value of the hoest variable addressed by DATA_POINTER that
precede the implementation=defined (IV030) null character that terminatef a C

character string is a validJength value for a CHARACTER, CHARACTER LA
OBJECT, BINARY, BINARY VARYING, or BINARY LARGE OBJECT data type, a
indicated by TYPE.

5) OCTET_LENGFH.POINTER is zero, PARAMETER_MODE in IDA1 is PARAM M
IN or PARAM MODE INOUT, and the number of characters of the value of thq
variable addressed by DATA_POINTER that precede the implementation-de
(IV030).null character that terminates a C character string is a valid length
for a CHARACTER, CHARACTER LARGE OBJECT, BINARY, BINARY VARYIN(
BINARY LARGE OBJECT data type, as indicated by TYPE.

6)-“2 PARAMETER_MODE in IDA1 is PARAM MODE OUT.

GE
S

ODE
host
fined
alue
, or

LOC-
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ii) TYPE indicates CHARACTER LARGE OBJECT LOCATOR, BINARY LARGE OBJECT I
ATOR, or USER-DEFINED TYPE LOCATOR and at least one of the following is trug:
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.

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

V) TYPE indicates SMALLINT, INTEGER, BIGINT, REAL, or DOUBLE PRECISION.

vi) TYPE indicates FLOAT and PRECISION is a valid precision value for the FLOAT data

type.
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vii)  TYPE indicates REF and one of the following is true:
1) NULL is true.
2) DEFERRED is true.

viii) TYPE indicates ROW and, where N is the value of the DEGREE field in the corresponding
item descriptor area in the implementation parameter descriptor, there are exactly N
immediately subordinate descriptor areas of IDA, and those item descriptor areas are
valid

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

X) TYPE indicates an implementation-defined (IE002) data type.
d) Atleast one of the following is true:
i) DATA_POINTER is zero and NULL is true.
ii) DATA_POINTER is zero and DEFERRED is true.
iii)  DATA_POINTER is not zero and exactly one of the following is true:
1) NULLis true.
2) DEFERRED is true.

3) PARAMETER_MODE in IDA1 is PARAM MODE IN or PARAM MODE INOUT and
the value of the host variable addressed by DATA_POINTER is a valid value o¢f the
data type indicated by TYPE:

4) PARAMETER_MODE in IDA1 is PARAM MODE OUT.
13) | A CLI item descriptor area in an application row descriptor is valid if and only if:

a) TYPEisone of the code values in Table 7, “Codes used for application data types in SQL/CLI",
and at least one of the following is true:

i) TYPE is ROWS-ARRAY, or MULTISET.

ii) The row.of the operative data type correspondences table that contains the SQL fdata
type corresponding to the value of TYPE in the SQL data type column does not coptain
'None' in the host data type column.

b) IfLEVELis 0 (zero) for IDA, then let TLC be the value of TOP_LEVEL_COUNT in the applichtion
pdrameter descriptor associated with IDA. IDA shall be one of exactly TLC item descriptpr
areas in the implementation parameter descriptor.

¢} * Exactly one of the following is true:

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

ii) 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) o]TYPE indicates CHARACTER, CHARACTER LARGE OBJECT, CHARACTER LARGE
OBJECT LOCATOR, BINARY, BINARY VARYING, BINARY LARGE OBJECT, BINARY LARGE
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OBJECT LOCATOR, SMALLINT, INTEGER, BIGINT, REAL, DOUBLE PRECISION, USER-
DEFINED TYPE LOCATOR, or REF.

v) TYPE indicates ROW and, where N is the value of the DEGREE field in the corresponding
item descriptor area in the implementation parameter descriptor, there are exactly N
immediately subordinate descriptor areas of IDA, and those item descriptor areas are

valid.

vi) TYPE indicates ARRAY, ARRAY LOCATOR, MULTISET, or MULTISET LOCATOR, there

descriptor area is valid.

14) | Table 5, “Fields in SQL/CLI row and parameter descriptor areas”, specifies the codes associat|

with user-defined types in SQL/CLI.

3 4] 1L A Jiatal 1. mH ol 1 £1N4 dtload it
1S5 CAGLLI)’ L \Ullc) uuulcuulu:l_y SUDUIUITIAdlT UTOUI ll,JLUI dl'Cd Ul 171, dllu Uidu 1tCI1Il

vii)  TYPE indicates an implementation-defined (IE002) data type.

Table 5 — Fields in SQL/CLI row and parameter descriptor-areas

9]
Q.

Field Data Type
ALLOC_TYPE SMALLINT
Al1tRAY_SIZE INTEGER

AII{RAY_STATUS_POIN TER

host variable address of INTEGER

CQUNT

SMAELINT

DYNAMIC_FUNCTION

CHARACTER VARYING(L) !

DYNAMIC_FUNCTION_CODE

INTEGER

KEY_TYPE

SMALLINT

RQWS_PROCESSED_POINTER

host variable address of INTEGER

TOP_LEVEL_COUNT

SMALLINT

implementation-defined (IE019) header field

implementation-defined (IE019) data type

CARDINALITY-

INTEGER

CHARACTER/SET_CATALOG

CHARACTER VARYING(L) !

CHARACTER_SET_NAME

CHARACTER VARYING(L) !

CHARACTER_SET_SCHEMA

CHARACTER VARYING(L) !

COLLATION_CATALOG

CHARACTER VARYING(L) !

COLLATION_NAME

CHARACTER VARYING(L) !

COLLATION_SCHEMA

CHARACTER VARYING(L) !

76

© ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=2b0a91323b887ca0f67f878f84889552

ISO/IEC 9075-3:2023(E)
6.17 Description of CLI item descriptor areas

Field

Data Type

CURRENT_TRANSFORM_GROUP

CHARACTER VARYING(L1) !

DATA_POINTER

host variable address

DATETIME_INTERVAL_CODE SMALLINT
DATETIMEINTERVAE PRECISTON SMAEEINT
DEGREE INTEGER

INDICATOR_POINTER

host variable address of INTEGER

KEY MEMBER SMALLINT
LENGTH INTEGER

LEVEL INTEGER

NAME CHARACTER VARYING(L)
NULLABLE SMALLINT
O(TET_LENGTH INTEGER

OCTET_LENGTH_POINTER

host'variable address of INTEGER

PARAMETER_MODE

SMALLINT

PARAMETER_ORDINAL_POSITION

SMALLINT

PARAMETER_SPECIFIC_CATALOG

CHARACTER VARYING(L) !

PARAMETER_SPECIFIC_NAME

CHARACTER VARYING(L)

PARAMETER_SPECIFIC_SCHEMA

CHARACTER VARYING(L) *

PRECISION

SMALLINT

RETURNED.CARDINALITY_POINTER

host variable address of INTEGER

SHALE

SMALLINT

SAOPE_CATALOG

SCOPE_NAME

CHARACTER VARYING(L) !

SCOPE_SCHEMA

CHARACTER VARYING(L) !

SPECIFIC_TYPE_CATALOG

CHARACTER VARYING(L) !

SPECIFIC_TYPE_NAME

CHARACTER VARYING(L) !
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Field Data Type

SPECIFIC_TYPE_SCHEMA CHARACTER VARYING(L) 1

TYPE SMALLINT

UNNAMED SMALLINT
USER-DEFINED-TYPE_CATALOG CHARACTER VARVING(L) *
U$ER_DEFINED_TYPE_CODE SMALLINT

U$ER_DEFINED_TYPE_NAME CHARACTER VARYING(L) !
U$ER_DEFINED_TYPE_SCHEMA CHARACTER VARYING(L) 1
implementation-defined (IE019) item field | implementation-defined (IE019) data type
1 Where L is an implementation-defined (IL036) integer not less than 128, and L1 is th& implementation-defined (IL036)
mdximum length for the <general value specification> CURRENT_TRANSFORM_GROUP_FOR_TYPE.

Access Rules

None.

General Rules

1) |Table 6, “Codes used for implementatien data types in SQL/CLI”, specifies the codes associatedwith
the SQL data types used in implementation descriptor areas.

Table 6 —.Codes used for implementation data types in SQL/CLI

Data Type Code
ARRAY 50
BIGINT 25
BINARY. 60
BINARY LARGE OBJECT 30
BINARY VARYING 61
BOOLEAN 16
CHARACTER 1 (one)
CHARACTER LARGE OBJECT 40
CHARACTER VARYING 12
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Data Type Code
DATE, TIME, TIME WITH TIME ZONE, TIMESTAMP, | 9
or TIMESTAMP WITH TIME ZONE
DECFLOAT 26
DECIMAL 3
DOUBLE PRECISION 8
FLOAT 6
INTEGER 4
INTERVAL 10
MULTISET 55
NUMERIC 2
REAL 7
REF 20
ROW 19
SMALLINT 5
User-defined type 17
implementation-defined (IE002) data-type < 0 (zero)
2) |Table 7, “Codes used for application data types in SQL/CLI”, specifies the codes associated with the
SQL data types used in application descriptor areas.
Table 7 — Codes used for application data types in SQL/CLI
Data Type Code
implementation-defined (IE002) 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)
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3)

4)

80

Data Type Code
CHARACTER LARGE OBJECT 40
CHARACTER LARGE OBJECT LOCATOR 41
DECFLOAT 26
DECIMAL 3
DOUBLE PRECISION 8
FLOAT 6
INTEGER 4
MULTISET LOCATOR 56
NUMERIC 2
REAL 7
REF 20
SMALLINT 5
User-defined type LOCATOR 18

Table 8, “Codes associated with datetime data types in SQL/CLI”, specifies the codes associat
with the datetime data types allowed in(SQL/CLI.

Table 8 — Codes:associated with datetime data types in SQL/CLI

ed

Datetime Data Type Code
DATE 1 (one)
TIME 2

TIME WITHAMME ZONE 4
TIMESTAMP 3
TIMESTAMP WITH TIME ZONE 5

Table 9, “Codes associated with <interval qualifier> in SQL/CLI”, specifies the codes associated with

<interval qualifier>s for interval data types in SQL/CLL

Table 9 — Codes associated with <interval qualifier> in SQL/CLI

Interval qualifier Code

DAY 3
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Interval qualifier Code
DAY TO HOUR 8
DAY TO MINUTE 9
DAY TO SECOND 10
HOUR 4
HOUR TO MINUTE 11
HOUR TO SECOND 12
MINUTE 5
MINUTE TO SECOND 13
MONTH 2
SECOND 6
YEAR 1 (ohe)
YEAR TO MONTH A

5) |Table 10, “Codes associated with <parameter mode> in SQL/CLI”, specifies the codes associated
with the SQL parameter modes.

Table 10 — Codes associated with <parameter mode> in SQL/CLI

Parameter mode Code
PARAM MODE IN 1 (one)
PARAM MODE INOUT 2
PARAM MODE OUT 4

Table 11 — Codes associated with user-defined types in SQL/CLI

Userzdefined Type Code
DISTINCT 1 (one)
STRUCTURED 2

Conformance Rules

None.
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6.18 Other tables associated with CLI

This Subclause is modified by Subclause 18.4, “Other tables associated with CLI”, in ISO/IEC 9075-9.

The tables contained in this Subclause are used to specify the codes used by the various CLI routines.

Table 12 — Codes used for SQL/CLI diagnostic fields

Field Code Type
CATALOG_NAME 18 Status
CILASS_ORIGIN 8 Status
CQLUMN_NAME 21 Status
CQLUMN_NUMBER -1247 Status
CONDITION_IDENTIFIER 25 Status
CONDITION_NUMBER 14 Status
CONNECTION_NAME 10 Status
CONSTRAINT_CATALOG 15 Status
CONSTRAINT_NAME 17 Status
CONSTRAINT_SCHEMA 16 Status
CYRSOR_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
MPRE 13 Header
NATIVEZEODE 5 Status
NUMBER 2 Header
PARAMETER_MODE 37 Status
PARAMETER_NAME 26 Status
PARAMETER_ORDINAL_POSITION 38 Status
RETURNCODE 1 (one) Header
ROUTINE_CATALOG 27 Status
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dipgnostics status field

Field Code Type
ROUTINE_NAME 29 Status
ROUTINE_SCHEMA 28 Status
ROW_COUNT 3 Header
RQW_NUMBER -1248 Status
S(HEMA_NAME 19 Status
SHRVER_NAME 11 Status
SHECIFIC_NAME 30 Status
SQLSTATE 4 Status
SUBCLASS_ORIGIN 9 Status
TABLE_NAME 20 Status
TIFANSACTION_ACTIVE 36 Header
T+ANSACTIONS_COMMITTED 34 Header
TIFANSACTIONS_ROLLED_BACK 35 Header
TI}LIGGER_CATALOG 31 Status
TI}LIGGER_NAME 33 Status
TILIGGER_SCHEMA 32 Status
implementation-defined (IE020) < 0 (zero) 1 | Header
dipgnostics header field

inplementation-defined(FE020) < 0 (zero) 1 Status

1

Hxcept for values-inthis table that are less than 0 (zero).

Table 13 — Codes used for SQL/CLI handle types

Handle type Code
CONNECTION HANDLE 2
DESCRIPTOR HANDLE 4
ENVIRONMENT HANDLE 1 (one)
STATEMENT HANDLE 3
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Handle type

Code

implementation-defined (IE020)
handle type

<1 (one) or>100

Table 14 — Codes used for transaction termination

termination type

Tdrmination type Code
COMMIT 0 (zero)
ROLLBACK 1 (one)
SAVEPOINT NAME ROLLBACK 2
SAVEPOINT NAME RELEASE 4
COMMIT AND CHAIN 6
R(OLLBACK AND CHAIN 7
implementation-defined (IV039) < 0 (zero)

Table 15 — Codes used for environment attributes

Aftribute Code May be set
NULL TERMINATION 10001 Yes
implementation-defined (IV039) > 0 (zero), implementation-defined (IV039)
environment attribute exceptvalues
given above

Table 16 — Codes used for connection attributes

given above

Aftribute Code May be set

POPULATEIPD 10001 No

SAVEPOINT NAME 10027 Yes

implementation-defined (IV039) > 0 (zero), implementation-defined (IV039)
connection attribute exceptvalues

Table 17 — Codes used for statement attributes

Attribute

Code

May be set

APD HANDLE

10011

Yes
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Attribute Code May be set
ARD HANDLE 10010 Yes
IPD HANDLE 10013 No
IRD HANDLE 10012 No
CURRENT.QE POSITION 10027 Yes
CYRSOR HOLDABLE -3 Yes
CYRSOR SCROLLABLE -1 Yes
CYRSOR SENSITIVITY -2 Yes
METADATA ID 10014 Yes
NEST DESCRIPTOR 10029 Yes
implementation-defined (IV039) >0 (zero), implementation-defined (IV039)
statement attribute exceptvalues

given above

Table 18 — Codes used for’FreeStmt options

Option Code
CILOSE CURSOR 0 (zero)
FREE HANDLE 1(one)
UINBIND COLUMNS 2
UNBIND PARAMETERS 3
REALLOCATE 4

Table 19 — Data types of attributes

Aftribute Data type Values

NULL TERMINATION INTEGER 0 (Ealse) 1 (True)
POPULATE IPD INTEGER 0 (False) 1 (True)
APD HANDLE INTEGER Handle value
ARD HANDLE INTEGER Handle value

IPD HANDLE INTEGER Handle value
IRD HANDLE INTEGER Handle value
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Attribute Data type Values
CURRENT OF POSITION INTEGER Integer value denoting the current row in the
rowset

CURSOR HOLDABLE INTEGER 0 (NONHOLDABLE) 1 (HOLDABLE)
CURSOR SCROLLABLE INTEGER 0 (NONSCROLLABLE) 1 (SCROLLABLE)
CYRSOR SENSITIVITY INTEGER 0 (ASENSITIVE) 1 (INSENSITIVE) 2 (SENSITIVE)
METADATA ID INTEGER 0 (FALSE) 1 (TRUE)
NEST DESCRIPTOR INTEGER 0 (FALSE) 1 (TRUE)
SAVEPOINT NAME CHARACTER Not specified

Table 20 — Codes used for SQL/CLI descriptorfields
Field Code SQL Item Descriptor Name Type
ALLOC_TYPE 1099 (Not applicable) Headdr
AIFRAY_SIZE 20 (Not applicable) Headdr
A]i{RAY_STATUS_POINTER 21 (Not applicable) Headdr
CARDINALITY 1040 CARDINALITY Item
CHARACTER_SET_CATALOG 1018 CHARACTER_SET_CATALOG Item
CHARACTER_SET_NAME 1020 CHARACTER_SET_NAME Item
CHARACTER_SET_SCHEMA 1019 CHARACTER_SET_SCHEMA Item
CQLLATION_CATALOG 1015 COLLATION_CATALOG Item
COLLATION_NAME 1017 COLLATION_NAME Item
COLLATION_SCHEMA 1016 COLLATION_SCHEMA Item
COUNT 1001 COUNT Headqr
CYRRENT_TRANSFORM_GROUP 1039 (Not applicable) Item
DATA_POINTER 1010 DATA Item
DATETIME_INTERVAL_CODE 1007 DATETIME_INTERVAL_CODE Item
DATETIME_INTERVAL_PRECISION | 26 DATETIME_INTERVAL_PRECISION Item
DEGREE 1041 DEGREE Item
DYNAMIC_FUNCTION 1031 DYNAMIC_FUNCTION Header
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Field Code SQL Item Descriptor Name Type
DYNAMIC_FUNCTION_CODE 1032 DYNAMIC_FUNCTION_CODE Header
INDICATOR_POINTER 1009 INDICATOR [tem
KEY_MEMBER 1030 KEY_MEMBER Item
KEY_TYPE 1029 KEY TYPE Header
LENGTH 1003 LENGTH Item
LEVEL 1042 LEVEL [tem
NAME 1011 NAME Item
NULLABLE 1008 NULLABLE Item
OCTET_LENGTH 1013 OCTET_LENGTH Item
OCTET_LENGTH_POINTER 1004 Both OCTET_LENGTH (input) and [tem
RETURNED_QGTET_LENGTH (output)

PARAMETER_MODE 1021 PARAMETER_MODE Item
PARAMETER_ORDINAL_POSITION 1022 PARAMETER_ORDINAL_POSITION [tem
PARAMETER_SPECIFIC_CATALOG 1023 PARAMETER_SPECIFIC_CATALOG Item
PARAMETER_SPECIFIC_NAME 1025 PARAMETER_SPECIFIC_NAME Item
PARAMETER_SPECIFIC_SCHEMA 1024 PARAMETER_SPECIFIC_SCHEMA Item
PRECISION 1005 PRECISION [tem
RETURNED_CARDINALITY_ROINTER | 1043 RETURNED_CARDINALITY Item
ROW_PROCESSED_POINTER 34 (Not applicable) Headqr
SAALE 1006 SCALE Item
SQOPE_CATALOG 1033 SCOPE_CATALOG Item
SQOPE_NAME 1034 SCOPE_NAME Item
SQOPE_SCHEMA 1035 SCOPE_SCHEMA Item
SPECIFIC_TYPE_CATALOG 1036 (Not applicable) Item
SPECIFIC_TYPE_NAME 1038 (Not applicable) [tem
SPECIFIC_TYPE_SCHEMA 1037 (Not applicable) Item
TOP_LEVEL_COUNT 1044 TOP_LEVEL_COUNT Header
TYPE 1002 TYPE Item
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Field Code SQL Item Descriptor Name Type
UNNAMED 1012 UNNAMED Item
USER_DEFINED_TYPE_CATALOG 1026 USER_DEFINED_TYPE_CATALOG [tem
USER_DEFINED_TYPE_NAME 1028 USER_DEFINED_TYPE_NAME Item
USER_DEEINED TYPE SCHEMA 1027 USER_DEFINED TYPE SCHEMA Item
USER_DEFINED_TYPE_CODE 1045 USER_DEFINED_TYPE_CODE Item
injplementation-defined (1IV041) 0 (zero) | implementation-defined (IV041) Headdr
ddscriptor header field through | descriptor header field

999, or

> 1200,

exclud-

ing val-

ues

defined

in this

table
injplementation-defined (IV041) 0 (zero) | implementation-defined (IV041) Item
ddscriptor item field through | descriptor item field

999, or

> 1200,

exclud-

ing vals

ues

defined

in this

table

Table)21 — Ability to set SQL/CLI descriptor fields
May be set

Field ARD IRD APD IPD
ALLOC_TYRE No No No Nol
AlfRAY_SIZE No No
ARRAY_STATUS_POINTER
CARDINALITY No No No
CHARACTER_SET_CATALOG No
CHARACTER_SET_NAME No
CHARACTER_SET_SCHEMA No
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May be set
Field ARD IRD APD IPD
COLLATION_CATALOG No
COLLATION_NAME No
CQLLATION_SCHEMA No
CQUNT 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
KEFY_MEMBER No No No No
KIlZY_TYPE No No No No
LENGTH No
LHVEL No
NAME No
NULLABLE No
OCTET_LENGTH No
OCTET_LENGTH_POINTER No No
PARAMETER_MODE No No No
PARAMETER-ORDINALFPOSTHION No No No
PARAMETER_SPECIFIC_CATALOG No No No
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
SGOPE_CATALOQG No
SQOPE_NAME No
SQOPE_SCHEMA No
SHECIFIC_TYPE_CATALOG No No No No
SHECIFIC_TYPE_NAME No No No No
SHECIFIC_TYPE_SCHEMA No No No No
TQP_LEVEL_COUNT No
TYPE No
UINNAMED 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 (IE019) descriptor header | ID ID ID ID
figld
implementation-defined (IE019) descriptoritem field | ID ID ID ID
1 Where “No” means thatthe descriptor field is not settable, “ID” means that it is implementation-defined (IV040) whether
or hot the descriptonfield is settable, and the absence of any notation means that the descriptor field is settable.

Table 22 — Ability to retrieve SQL/CLI descriptor fields
May be retrieved

Field ARD IRD APD IPD
ALLOC_TYPE PS
ARRAY_SIZE No No

ARRAY_STATUS_POINTER

CARDINALITY No PS No
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May be retrieved
Field ARD IRD APD IPD
CHARACTER_SET_CATALOG PS
CHARACTER_SET_NAME PS
CHARACTER_SET SCHEMA PS
COLLATION_CATALOG PS
CQLLATION_NAME PS
COLLATION_SCHEMA PS
COUNT PS
CYRRENT_TRANSFORM_GROUP PS
DATA_POINTER No Nol
DATETIME_INTERVAL_CODE PS
DATETIME_INTERVAL_PRECISION PS
DEGREE No PS No
DYNAMIC_FUNCTION No No
DYNAMIC_FUNCTION_CODE No No
INDICATOR_POINTER No No
KIFY_MEMBER No PS No No
KItY_TYPE No PS No No
LENGTH PS
LEVEL PS
NAME PS
NULLABLE PS
OCTET_LENGTH PS
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
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May be retrieved
Field ARD IRD APD IPD
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
SQALE PS
SQOPE_CATALOG PS
S(OPE_NAME PS
SQOPE_SCHEMA PS
SHECIFIC_TYPE_CATALOG PS
SHECIFIC_TYPE_NAME PS
SHECIFIC_TYPE_SCHEMA PS
TQP_LEVEL_COUNT PS
TYPE PS
UNNAMED PS
USER_DEFINED_TYPE_CATALOG PS
USER_DEFINED_TYPE_NAME PS
U§ER_DEFINED_TYPE-SCHEMA PS
U§ER_DEFINED.TYPE_CODE PS
implementation-defined (IV041) descriptor header | ID ID ID ID
figld
implenmentation-defined (IV041) descriptor item ID ID ID ID
fietd
! 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
?izfgriispﬁgtrrf:svlgbilse'retrievable, and “ID” means that it is implementation-defined (IV042) whether or not the descriptor
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Table 23 — SQL/CLI descriptor field default values

Default values

Field ARD IRD APD IPD

ALLOC_TYPE AUTOMATIC | AUTOMATIC | AUTOMATIC | AUTOMATIC
or [ISER or [ISER

[
Ali{RAY_SIZE 1 (one) 1 (one)

A]i{RAY_STATUS_POINTER Null Null Null Null

CARDINALITY

CHARACTER_SET_CATALOG

CHARACTER_SET_NAME

CHARACTER_SET_SCHEMA

COLLATION_CATALOG

CQLLATION_NAME

CQLLATION_SCHEMA

CQUNT 0 (zero) 0 (zero) 1

CURRENT_TRANSFORM_GROUP

DATA_POINTER Null Null

DII&TETIME_INTERVAL_CODE

DATETIME_INTERVAL_PRECISION

DEGREE

DYNAMIC_FUNETION

DYNAMIC.EFUNCTION_CODE

INDICGATOR_POINTER Null Null

KEY_MEMBER

KEY_TYPE

LENGTH

LEVEL 0 (zero) 0 (zero)

NAME

NULLABLE
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Default values

Field

ARD

IRD

APD

IPD

OCTET_LENGTH

OCTET_LENGTH_POINTER

Null

Null

PARAMETER MODE

PARAMETER_ORDINAL_POSITION

PARAMETER_SPECIFIC_CATALOG

PARAMETER_SPECIFIC_NAME

PARAMETER_SPECIFIC_SCHEMA

PRECISION

RETURNED_CARDINALITY_POINTER

Null

Null

RQWS_PROCESSED_POINTER

Null

Null

SQALE

SQOPE_CATALOG

SQOPE_NAME

SQOPE_SCHEMA

SHECIFIC_TYPE_CATALOG

SHECIFIC_TYPE_NAME

SHECIFIC_TYPE_SCHEMA

TOP_LEVEL_COUNT

0 (zero)

0 (zero)

TYPE

DEFAULT

DEFAULT

UNNAMED

USERDEFINED_TYPE_CATALOG

IR NDOODINDNN Yy ATARIL
U LI_ULTIINLD_TITL_INANL

USER_DEFINED_TYPE_SCHEMA

USER_DEFINED_TYPE_CODE

implementation-defined (1IV041)
descriptor header field

ID

ID

ID

ID

implementation-defined (IV041)
descriptor item field

ID

ID

ID

ID

94
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Default values

Field ARD IRD APD IPD

1 Where “Null” means that the descriptor field’s default value is a null pointer, the absence of any notation means that
the descriptor field’s default value is initially undefined, “ID” means that the descriptor field’'s default value is implemen-
tation-defined (IW059), and every other value specifies the descriptor field’s default value.

Table 24 — Codes used for fetch orientation

Fatch Orientation Code
NEXT 1 (one)
FIRST 2

LAST 3
PRIOR 4
ABSOLUTE 5
RELATIVE 6

Table 25 — Multi-row‘fetch status codes

Ré¢turn code Return code
meaning
Row success 0 (zero)

l}iw success with 6

information
Row error 5
No¢ row 3

Table 26 — Miscellaneous codes used in CLI

Cgntext Code | Indicates

Allocation type 1 AUTOMATIC
(one)

Allocation type 2 USER

Attribute value 0 FALSE, NONSCROLLABLE, ASENSITIVE, NO NULLS, NONHOLD-
(zero) | ABLE

Attribute value 1 TRUE, SCROLLABLE, INSENSITIVE, NULLABLE, HOLDABLE
(one)
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Context Code | Indicates
Attribute value 2 SENSITIVE
Data type 0 ALL TYPES

(zero)
Data type -99 APD TYPE
Data type -99 ARD TYPE
Data type 99 DEFAULT
Dé¢ferrable constraints | 5 INITIALLY DEFERRED
Dé¢ferrable constraints | 6 INITIALLY IMMEDIATE
Dé¢ferrable constraints | 7 NOT DEFERRABLE
Input string length -3 NULL TERMINATED
Input or output data -1 SQL NULL DATA
Pgrameter length -2 DATA AT EXEC
Réferential Constraint | 0 CASCADE

(zero)
Réferential Constraint 1 RESTRICT

(one)
Réferential Constraint | 4 SET\DEFAULT
Réferential Constraint 2 SET NULL
Rgferential Constraint 3 NO ACTION

Table 27 — Codes used to identify SQL/CLI routines

Gé¢neric Name Code
AlrocConnect 1 (one)
Al'ocEnv 2
AlllocHandle 1001
AllocStmt 3
BindCol 4
BindParameter 72
Cancel 5
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Generic Name Code
CloseCursor 1003
ColAttribute 6
ColumnPrivileges 56
Columns 40
Cannect 7
CqpyDesc 1004
D4taSources 57
Dé¢scribeCol 8
Disconnect 9
EndTran 1005
Eqror 10
ExecDirect 11
Execute 12
Fetch 13
FetchScroll 1021
FdareignKeys 60
FreeConnect 14
FreeEnv 15
FreeHandle 1006
FreeStmt 16
GgtConnectAttr 1007
GgtCursorName 17
Getbata 43
GetDescField 1008
GetDescRec 1009
GetDiagField 1010
GetDiagRec 1011
GetEnvAttr 1012
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Generic Name Code
GetFeaturelnfo 1027
GetFunctions 44
GetInfo 45
GetLength 1022
GgtParamData 1025
GgtPosition 1023
G¢tSessionInfo 1028
GgtStmtAttr 1014
GgtSubString 1024
GgtTypelnfo 47
MpreResults 61
N¢xtResult 73
NiimResultCols 18
PqramData 48
Priepare 19
PriimaryKeys 65
PutData 49
RqwCount 20
SetConnectAttr 1016
SatCursorName 21
SetDescField 1017
SetDescRec 1018
SetEnvAttr 1619
SetStmtAttr 1020
SpecialColumns 52
StartTran 74
TablePrivileges 70
Tables 54
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Generic Name Code

implementation-
defined (IV054) CLI
routine

< 0 (zero), or 400 through 1299, or > 2000

Table 28 — Codes and data types for implementation information

DATA

Information Type Code Data Type
CATALOG NAME 10003 CHARACTER(1)
COLLATING SEQUENCE 10004 CHARACTER(254)
CURSOR COMMIT BEHAVIOR 23 SMALLINT

DAI&TA SOURCE NAME 2 CHARACTER(128)
DIIZMS NAME 17 CHARACTER(254)
DBMS VERSION 18 CHARAETER(254)
DEFAULT TRANSACTION ISOLATION | 26 INTEGER
IDENTIFIER CASE 28 SMALLINT
MAXIMUM CATALOG NAME LENGTH | 34 SMALLINT
MAXIMUM COLUMN NAME LENGTH | 30 SMALLINT
MAXIMUM COLUMNS IN GROUP BY :|97 SMALLINT
MAXIMUM COLUMNS IN ORDER BY | 99 SMALLINT
MAXIMUM COLUMNS IN SELECT 100 SMALLINT
MAXIMUM COLUMNSAN.TABLE 101 SMALLINT
MAXIMUM CONGURRENT ACTIVIT- | 1 (one) SMALLINT

[ES

MAXIMUM.CURSOR NAME LENGTH | 31 SMALLINT
MAXIMUM DRIVER CONNECTIONS | O (zero) SMALLINT
MAXIMUM IDENTIFIER LENGTH 10005 SMALLINT
MAXIMUM SCHEMA NAME LENGTH | 32 SMALLINT
MAXIMUM STATEMENT OCTETS 20000 SMALLINT
MAXIMUM STATEMENT OCTETS 20001 SMALLINT
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(IE021)Code

Information Type Code Data Type
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)
SHARCH PATTERN ESCAPE 14 CHARACTER(1)
SHRVER NAME 13 CHARACTER(128)
SHECIAL CHARACTERS 94 CHARACTER(254)
TIFANSACTION CAPABLE 46 SMALLINT
TILANSACTION ISOLATION OPTION | 72 INTEGER
implementation-defined (IE021) implemen- implementation-defined (IE021) data type
information type tation-

defined

SQL-implementation information 21000 CHARACTER(Ll) or INTEGER
through
24999
SQL sizing information 25000 INTEGER
through
29999
implementation-defitred (IE021) 11000 CHARACTER(Ll) or INTEGER
injplementation jnformation through
14999
injplementation-defined (IE021) siz- [ 15000 INTEGER
inp information through
19999

1L is the implementation-defined (IL006) maximum length of a variable-length character string.

NOTE 15 — Additional implementation information items are defined in Subclause 7.50, “SQL_IMPLEMENTATION_INFO

b

ase table”, in ISO/IEC 9075-11.

Additional sizing items are defined in Subclause 7.51, “SQL_SIZING base table”, in ISO/IEC 9075-11.

100
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Table 29 — Codes and data types for session implementation information

Information Type | Code Data Type <general value specification>
CURRENT USER 47 CHARACTER(Ll) USER and CURRENT_USER
CURRENT DEFAULT | 20004 CHARACTER(Ll) CURRENT_DEFAULT_TRANS-
TRANSFORM-GROUP FORM-GROUP

CYRRENT PATH 20005 CHARACTER(Ll) CURRENT_PATH

CURRENT ROLE 20006 CHARACTER(Ll) CURRENT_ROLE

SHSSION USER 20007 CHARACTER(Ll) SESSION_USER

SYSTEM USER 20008 CHARACTER(Ll) SYSTEM_USER

CYRRENT CATALOG | 20009 CHARACTER(Ll) CURRENT.CATALOG

CYRRENT SCHEMA | 20010 CHARACTER(Ll) CURRENT_SCHEMA

1 Where L is the implementation-defined (IL016) maximum lengtheof the corresponding <general value specificationp.

Table 30 — Values for TRANSACTIONISOLATION OPTION with StartTran

Information Type Value
READ UNCOMMITTED 1'(one)
READ COMMITTED 2
REPEATABLE READ 4
SHRIALIZABLE 8

Table 31 — Values for TRANSACTION ACCESS MODE with StartTran

Information Type Value
READ,ONLY 1 (one)
READ WRITE 2
Table 32 — Codes used for concise data types
Data Type Code
implementation-defined (IE002) data | < 0 (zero)

type
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Data Type Code
CHARACTER 1 (one)
CHAR 1 (one)
NUMERIC 2
DECIMAL 3
DEC 3
INTEGER 4
INT 4
SMALLINT 5
FIOAT 6
REAL 7
DQUBLE 8
DECFLOAT 26
BllNARY 60
BIINARY VARYING 61
VARBINARY 61
CHARACTER VARYING 12
CHAR VARYING 12
VARCHAR 12
BOOLEAN 16
Uger-defined type 17
ROW 19
REF 20
BIGHYT 25
BINARY LARGE OBJECT 30
BLOB 30
CHARACTER LARGE OBJECT 40
CLOB 40
ARRAY 50
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Data Type Code
MULTISET 55
DATE 91
TIME 92
TIII_\/IF‘QTA MP 93
TI|ME WITH TIME ZONE 94
TIIMESTAMP WITH TIME ZONE 95
INTERVAL YEAR 101
INTERVAL MONTH 102
INTERVAL DAY 103
INTERVAL HOUR 104
INTERVAL MINUTE 105
INTERVAL SECOND 106
INTERVAL YEAR TO MONTH 107
INTERVAL DAY TO HOUR 108
INTERVAL DAY TO MINUTE 109
INTERVAL DAY TO SECOND 110
INTERVAL HOUR TO MINUTE 111
INTERVAL HOUR TO SECOND 112
INTERVAL MINUTE TO-SECOND 113
Table 33 — Codes used with concise datetime data types in SQL/CLI
Cgncise 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
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Table 34 — Codes used with concise interval data types in SQL/CLI

Concise Data Type Code Data Type Code Datetime Interval Code
101 10 1 (one)
102 10 2

103 10 3

104 10 4

105 10 5

106 10 6

1097 10 7

108 10 8

109 10 9

110 10 10
111 10 11
112 10 12
113 10 13

Table 35 — 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 36 — Concise codes used with interval data types in SQL/CLI

Datetime Interval Code Code
1 (one) 101
2 102
3 103
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Datetime Interval Code Code
4 104
5 105
6 106
7 107
8 108
9 109
1( 110
11 111
12 112
13 113

Table 37 — Special parameter values

V3lue Name Value | Data Type

AILLL CATALOGS "%’ CHARACTER(1)
ALLL SCHEMAS %' CHARACTER(1)
ALL TYPES ‘%' CHARACTER(1)

Table 38 — Celumn types and scopes used with SpecialColumns

Cgntext Code | Indicates

Special Column Type 1 BEST ROWID
(one)

Sdope of Rew;1d 0 SCOPE CURRENT ROW
(zero)

Sdope, of Row Id 1 SCOPE TRANSACTION
fore)

Scope of Row Id 2 SCOPE SESSION

Pseudo Column Flag 0 PSEUDO UNKNOWN
(zero)

Pseudo Column Flag 1 NOT PSEUDO
(one)

Pseudo Column Flag 2 PSEUDO
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6.19 SQL/CLI data type correspondences

This Subclause is modified by Subclause 18.5, “SQL/CLI data type correspondences”, in ISO/IEC 9075-9.
This Subclause is modified by Subclause 19.1, “SQL/CLI data type correspondences”, in ISO/IEC 9075-14.
This Subclause is modified by Subclause 17.1, “SQL/CLI data type correspondences”, in ISO/IEC 9075-15.

Function

with[the required parameter mechanisms, as shown in Table 3, “Supported calling conventions of SQ1

SpeclEy the SQL/CLI data type correspondences for SQL data types and host language types assogi:
routi

es by language”.

Tables

In the following tables (Table 39, “SQL/CLI data type correspondences for Ada’,(Table 40, “SQL/CLI
type|correspondences for C”, Table 41, “SQL/CLI data type correspondences f0t>*COBOL”’, Table 42,
“SQLY/CLI data type correspondences for Fortran”, Table 43, “SQL/CLI dataftype correspondences fa
Tablg¢ 44, “SQL/CLI data type correspondences for Pascal”, and Table 45,¢SQL/CLI data type corresp
encep for PL/1”) let Pbe <precision>, S be <scale>, L be <length>, T'be <time fractional seconds precis
and @ be <interval qualifier>.

Table 39 — SQL/CLI data type correspondences for Ada

ited
/CLI

data

r M",
ond-
jon>,

SQL Data Type Ada Data Type

AII{RAY None

Ali{RAY LOCATOR SQL_STANDARD. | NT

BI|GINT SQL (STANDARD. Bl G NT

BIINARY (L) SQL_STANDARD. CHAR, with P' LENGTH of L
BI|NARY LARGE OBJECT (L) SQL_STANDARD. CHAR, with P' LENGTH of L
B’IJNARY LARGE OBJECT. LOC- SQL_STANDARD. | NT

ATOR

BIINARY VARYINGY(L) SQL_STANDARD. CHAR, with P' LENGTH of L
BOOLEAN SQL_STANDARD. BOOLEAN

CHARACTER (L) SQ._STANDARD. CHAR, with P' LENGTH of L

CHARACTER LARGE OBJECT (L) | SQL_STANDARD. CHAR, with P' LENGTH of L

CHARACTER LARGE OBJECT SQL_STANDARD. | NT

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_PREC! SI ON
FLOAT(P) None

INTEGER QQ _QTAI\IHADH L NT

INTERVAL(Q) None

MULTISET None

MULTISET LOCATOR SQL_STANDARD. | NT

NUMERIC(P,S)

None

REAL SQL_STANDARD. REAL

REF SQL_STANDARD. CHAR, with P' LENGTH of L
ROW None

SNIALLINT SQ._STANDARD. SMALLI NT

TllME(T) None

TIMESTAMP(T) None

Uger-defined type None

Uger-defined type LOCATOR

SQLNSTANDARD. | NT

Table 40— SQL/CLI data type correspondences for C

SQL Data Type C Data Type
AlfRAY None

AEI(RAY LOCATOR | ong

BI|GINT | ong | ong
BllNARY (L) char, with length L

BINARY LARGE OBJECT (L)

char, with length L

BINARY LARGE OBJECT LOC-
ATOR

| ong

BINARY VARYING (L)

char, with length L

BOOLEAN

short
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SQL Data Type C Data Type

CHARACTER (L) char, with length (L+1)*k 1
CHARACTERLARGE OBJECT (L) | ¢har, with length (L+1)*k 1
CHARACTER LARGE OBJECT | ong

LOCATOR

CHARACTER VARYING (L) char , with length (L+1)*k !
DATE None

DECFLOAT(P) None

DECIMAL(P,S) None

DQUBLE PRECISION doubl e

FIOAT(P) None

INTEGER | ong

INTERVAL(Q) None

MULTISET None

MPLTISET LOCATOR | ong

NUMERIC(P,S) None

REAL f loat

REF char, with length L

ROW None

SMALLINT short

TI|ME(T) None

TIIMESTAMP(T) None

Uder-defined type None

User=definmed-type EOCATOR tong

!k is the length in units of C char of the largest character in the character set associated with the SQL data type.

Table 41 — SQL/CLI data type correspondences for COBOL

SQL Data Type COBOL Data Type

ARRAY None
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SQL Data Type COBOL Data Type

ARRAY LOCATOR Pl CTURE S9(Pl) USAGE BI NARY, where PI is implementation-
defined (IV035)

BIGINT PI CTURE S9(BPI) USAGE BI NARY, where BPI is implementation-
defined (IV035)

BINARY-(H) alphanumeric-with-length-L

BllNARY LARGE OBJECT (L)

alphanumeric, with length L

A

OR

B'IJNARY LARGE OBJECT LOC-

Pl CTURE S9(Pl) USAGE Bl NARY, where PI is implementation;
defined (IV035)

BIINARY VARYING (L)

alphanumeric, with length L

BOOLEAN Pl CTURE X

CHARACTER (L) alphanumeric, with length L

CHARACTER LARGE OBJECT (L) | alphanumeric, with length L

CHARACTER LARGE OBJECT Pl CTURE S9(Pl) USAGE_BI NARY, where PI is implementation;

LJCATOR defined (IV035)

CHARACTER VARYING (L) None

DATE None

DECFLOAT(P) None

DECIMAL(P,S) None

DQUBLE PRECISION None

FIJOAT(P) None

INTEGER PI CTURE S9(PI) USAGE BI NARY, where PI is implementation;
defined (IV035)

INTERVAL(Q) None

MPLTISET None

MUETISET LOCATOR Pl CTURE S9(PI) USAGE Bl NARY, where PI is implementation;
defined (IV035)

NUMERIC(P,S) USAGE DI SPLAY SI GN LEADI NG SEPARATE, with Pl CTURE as spe-
cified !

REAL None

REF alphanumeric, with length L

ROW None
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SQL Data Type COBOL Data Type

SMALLINT Pl CTURE S9( SPI) USAGE BI NARY, where SPI is implementation-
defined (IV035)

TIME(T) None

TIMESTAMP(T) None

Uger-defined type None

Uger-defined type LOCATOR Pl CTURE S9(Pl) USAGE Bl NARY, where PI is implementation;

defined (IV035)

! Gase:
1) If S = P, then a PI CTURE with an 'S’ followed by a 'V’ followed by P '9's.
2) If P> S >0 (zero), then a PI CTURE with an 'S’ followed by P-S'9's followed by a 'V followed by S '9's.

3) If S = 0 (zero), then a PI CTURE with an 'S’ followed by P '9's optionally followed-by a 'V'.

Table 42 — SQL/CLI data type correspondences for Fortran

SQL Data Type Fortran Data Type
Al1tRAY None

AliLRAY LOCATOR | NTEGER

BI|GINT None

BI|NARY (L) GHARACTER, with length L
BIINARY LARGE OBJECT (L) CHARACTER, with length L
B'I{NARY LARGE OBJECT LOC- | NTEGER

ATOR

BIINARY VARYING-(L) CHARACTER, with length L
BOOLEAN LOG CAL

CHARACTER (L) CHARACTER, with length L
CHARACTER LARGE OBJECT (L) | CHARACTER, with length L

CHARACTER LARGE OBJECT | NTEGER
LOCATOR

CHARACTER VARYING (L) None
DATE None
DECFLOAT(P) None
DECIMAL(P,S) None
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SQL Data Type

Fortran Data Type

DOUBLE PRECISION

DOUBLE PRECI SI ON

FLOAT(P) None
INTEGER | NTEGER
INTERVAL(Q) None
MPLTISET None
MULTISET LOCATOR | NTEGER
NUMERIC(P,S) None
REAL REAL
REF CHARACTER, with length L
ROW None
SMALLINT None
TIlME(T) None
TIIMESTAMP(T) None
Uger-defined type None
Uger-defined type LOCATOR | NTEGER

Table 43 — SQL/CLI data type correspondences for M

SQL Data Type M Data Type
AII{RAY None
Ali{RAY LOCATOR character
BI|GINT None
BIINARY (L) character
BllNARY LARGE OBJECT (L) character
BINARY LARGE OBJECT LOC- character
ATOR

BINARY VARYING (L) character
BOOLEAN None
CHARACTER (L) None
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SQL Data Type M Data Type
CHARACTER LARGE OBJECT (L) | character
CHARACTER LARGE OBJECT character
LOCATOR

CHARACTER VARYING (L) character with maximum length L
DATE None
DECFLOAT(P) None
DECIMAL(P,S) character
DQUBLE PRECISION None
FILOAT(P) None
INTEGER character
INTERVAL(Q) None
MPLTISET None
MPLTISET LOCATOR character
NUMERIC(P,S) character
REAL character
REF character
ROW None
SMALLINT None
TIlME(T) None
TIIMESTAMP(T) None
Uger-defined:type None
Uger-defined type LOCATOR character

Table 44 — SQL/CLI data type correspondences for Pascal

SQL Data Type Pascal Data Type
ARRAY None

ARRAY LOCATOR | NTEGER

BIGINT None
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SQL Data Type Pascal Data Type

BINARY (L) PACKED ARRAY[ 1..L] OF CHAR
BINARY LARGE OBJECT (L), L > | PACKED ARRAY[ 1..L] OF CHAR
1 (one)

BINARY LARGE OBJECT LOC- | NTEGER

ATOR

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), | PACKED ARRAY[ 1..L] OF CHAR
L% 1 (one)

CHARACTER LARGE OBJECT | NTEGER

LOCATOR

CHARACTER VARYING (L) None

DATE None

DECFLOAT(P) None

DECIMAL(P,S) None

DQUBLE PRECISION None

FIOAT(P) None

INTEGER | NTEGER

INTERVAL(Q) None

MULTISET None

MPLTISET<L.OCATOR | NTEGER

NUMERIC(P,S) None

REAL REAC

REF, L > 1 (one) PACKED ARRAY[ 1..L] OF CHAR
ROW None

SMALLINT None

TIME(T) None

TIMESTAMP(T) None
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SQL Data Type Pascal Data Type
User-defined type None
User-defined type LOCATOR | NTEGER

Table 45 — SQL/CLI data type correspondences for PL/I

SQL Data Type PL/I Data Type

Ali{RAY None

Ali(RAY LOCATOR FI XED BI NARY( PI ), where Plis implementation<defined (IV03l6)

BI’GINT FI XED Bl NARY( BPI ), where BPI is implementation-defined
(IV036)

BI|NARY (L) CHARACTER( L)

BI|NARY LARGE OBJECT (L) CHARACTER( L) VARYI NG

ATOR

B’IJNARY LARGE OBJECT LOC- FI XED BI NARY( PI ), wheréP#is implementation-defined (IV03(6)

BINARY VARYING (L) CHARACTER(L) VARY) NG

BOOLEAN BI T(1)

CHIARACTER (L) CHARACTER(L)

CHARACTER LARGE OBJECT (L) | CHARACTER(L) VARYI NG

CHARACTER LARGE OBJECT Fl XED BI NARY( PI ), where Plis implementation-defined (IV03l6)

LJCATOR

CHARACTER VARYING (L) CHARACTER(L) VARYI NG

DATE None

DIECFLOAT(P) None

DECIMAL(R,S) FI XED DECI MAL(P, S)

DQUBLE PRECISION None

FLOAT(P) FLOAT BI NARY (P)

INTEGER FI XED BI NARY( PI ), where Plis implementation-defined (IV036)

INTERVAL(Q) None

MULTISET None

MULTISET LOCATOR FI XED BI NARY( PI ), where Plis implementation-defined (IV036)
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SQL Data Type PL/I Data Type

NUMERIC(P,S) None

REAL None

REF CHARACTER VARYI NG (L)

RQW None

SMALLINT FI XED Bl NARY( SPI ), where SPIis implementation-defined{{V036)
TI|ME(T) None

TIIMESTAMP(T) None

Uger-defined type LOCATOR None

Uger-defined type FI XED BI NARY( PI ), where Pl is implementation-defined (IV03)6)
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This

For qonvenience, the variable <CLI name prefix> is omitted and the <CLI generic name>is used for

rathg¢r than as procedures.

Furiction

Allodate an SQL-connection and assign a handle to it.

Defjnition

Al | ogConnect (
Envi ronnent Handl e I N | NTEGER,
Connect i onHandl e aut | NTEGER )

Gen

1)
2)

Con

ines in alphabetical order.

SQL/CLI routines

Clause is modified by Clause 19, “SQL/CLI routines”, in ISO/IEC 9075-9.

iptions. For presentation purposes (and purely arbitrarily), the routines are présented as func

AllocConnect()

RETURNS SMVALLI NT

eral Rules

Let EH be the value of En{itonmentHandle.

AllocHandle is implicitly invoked with HandleType indicating CONNECTION HANDLE, with E
the value of InputHandle and with ConnectionHandle as OutputHandle.

formance/Rules

None.

11 CLI

the
tions

H as

116
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7.3  AllocEnv()

Function

Allocate an SQL-environment and assign a handle to it.

Definition

Al o¢Env (

Envi ronnent Handl e ouT | NTEGER )
RETURNS SMALLI NT

General Rules

1) |AllocHandle is implicitly invoked with HandleType indicating ENVIRONMENT HANDLE, with|zero
as the value of InputHandle, and with EnvironmentHandle as OutputHandle.

Conformance Rules

None.
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AllocHandle()

AllocHandle()

Function

Allocate a resource and assign a handle to it.

Definition

Al | ogHandl e (
Handl eType IN SMALLI NT,
nput Handl e I'N | NTECGER,
Dut put Handl e aut | NTEGER )

RETURNS SMVALLI NT

General Rules

1)
2)

3)

118

Let HT be the value of HandleType and let IH be the value of InputHandle.

If HT is not one of the code values in Table 13, “Codes used for SQL/CLI handle types”, then a
exception condition is raised: CLI-specific condition — invalidthandle (HYHHH).

Case:

a) IfHT indicates ENVIRONMENT HANDLE, then:

already been reached, then an exception condition is raised: CLI-specific conditio
limit on number of handles exceeded (HY014). A skeleton SQL-environment is allo
and is assigned a unique value that is returned in OutputHandle.

ii) Case:

1)  Ifthe memoryrequirements to manage an SQL-environment cannot be sati
then OutputHandle is set to zero and an exception condition is raised: CLI-sp
condition)~— memory allocation error (HY001).

NOTE 16 — No diagnostic information is generated in this case as there is no valid enviro
handle that can be used in order to obtain diagnostic information.

2).“If the resources to manage an SQL-environment cannot be allocated for imj
mentation-defined (IC010) reasons, then an implementation-defined (ICO1
exception condition is raised. A skeleton SQL-environment is allocated and
assigned a unique value that is returned in OutputHandle.

3)  Otherwise, the resources to manage an SQL-environment are allocated and
referred to as an allocated SQL-environment. The allocated SQL-environmg

—

i) If the maximum number of SQL-environments that can be allocated at one time has

Vl —_—
rated

sfied,
pcific

hment

le-
0)
is

are
ntis

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 allocate

d

skeleton SQL-environment, then OutputHandle is set to zero and an exception condition

is raised: CLI-specific condition — invalid handle (HYHHH).
ii) Let E be the allocated SQL-environment identified by IH.

iii)  The diagnostics area associated with E is emptied.
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iv) 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 (HY014).

V) Case:

1) Ifthe memory requirements to manage an SQL-connection cannot be satisfied,
then OutputHandle is set to zero and an exception condition is raised: CLI-specific
condition — memory allocation error (HY001).

2)  Iftheresources to manage an SQL-connection cannot be allocated for implemen-
tation-defined (IC009) reasons, then OutputHandle is set to zero and an/imiple-
mentation-defined (IC009) exception condition is raised.

3) Otherwise, the resources to manage an SQL-connection are alloeated and afe
referred to as an allocated SQL-connection. The allocated SQL-connection is
associated with E and is assigned a unique value that is returnaed in OutputHandle.

c) If HT indicates STATEMENT HANDLE, then:

i) If IH does not identify an allocated SQL-connection, them-QutputHandle is set to Zero
and an exception condition is raised: CLI-specific condition — invalid handle (HYHHH).

ii) Let C be the allocated SQL-connection identified by 1H.
iii)  The diagnostics area associated with C is emptied.

iv) If there is no established SQL-connection'associated with C, then OutputHandle i set
to zero and an exception condition is-faised: connection exception — connection gloes
not exist (08003). Otherwise, let EC be the established SQL-connection associated|{with
C.

V) If the maximum number of SQL-statements that can be allocated at one time has algeady
been reached, then OutputHandle is set to zero and an exception condition is raiged:
CLI-specific condition—< limit on number of handles exceeded (HY014).

vi) If EC is not the current SQL-connection, then the General Rules of Subclause 6.3,
“Implicit set canhection”, are applied with EC as dormant SQL-connection.

vii)  If the memony requirements to manage an SQL-statement cannot be satisfied, then
OutputHandle is set to zero and an exception condition is raised: CLI-specific condition
— mentory allocation error (HY001).

viii)  Ifthe resources to manage an SQL-statement cannot be allocated for implement;tion-
defined (IC009) reasons, then OutputHandle is set to zero and an implementatio
defined (IC009) exception condition is raised.

ix) The resources to manage an SQL-statement are allocated and are referred to as gn
allocated SQL-statement. The allocated SQL-statement is associated with € and is

accionad A yniana valua that ic vratuirnaod 10 Ot Aandla
aSSigheaatiquevardethatisretdrnea-outputtahare:

X) The following CLI descriptor areas are automatically allocated and associated with the
allocated SQL-statement:

1) Animplementation parameter descriptor.
2)  Animplementation row descriptor.
3) An application parameter descriptor.

4)  An application row descriptor.
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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 23, “SQL/CLI
descriptor field default values”, are set to the specified default values. All other fields

in the CLI item descriptor areas are initially undefined.

d)

ANDLE

5 the

xi) The statement attributes of the allocated SQL statement are set as follows:

1) The automatically allocated application parameter descriptor becomes the value

ofthe APD HANDLE attribute for the allocated SQL-statement and the automatic-
1 1 ol | 43 < 1t L. £l ] £l ARDLL

Clll_y dliucdailtu ay}}u\,auuu I'UVV UCTOULI llJLUl UCTCUILITOS UIIT VvaIlutT Ul UIT AAIND TI7511

attribute for the allocated SQL-statement.

2)  The automatically allocated implementation parameter descriptor become
value of the I[IPD HANDLE attribute for the allocated SQL-statementiand the
automatically allocated implementation row descriptor become$the value ¢f the
IRD HANDLE attribute for the allocated SQL-statement.

3) The CURSOR SCROLLABLE attribute is set to NONSCROLLABLE.

4)  The CURSOR SENSITIVITY attribute is set to ASENSITIVE.

5) The CURSOR HOLDABLE attribute is set to NONHOLDABLE.

6) The CURRENT OF POSITION attribute is sétto 1 (one).

7)  The NEST DESCRIPTOR attribute is setto FALSE.

xii)  The cursor name property associated with'the allocated SQL-statement is set to

If HT indicates DESCRIPTOR HANDLE,¢hen:

vi)

unique implementation-dependent (U¥124) name that has the prefix 'SQLCUR’ g
prefix 'SQL_CUR".

If IH does not identify an allécated SQL-connection then OutputHandle is set to Z
and an exception condition is raised: CLI-specific condition — invalid handle (HYH

Let C be the allocated’'SQL-connection identified by IH.
The diagnostics:area associated with C is emptied.

If there is no’established SQL-connection associated with C, then OutputHandle i

r the

cro
[HH).

S set

to zero.and an exception condition is raised: connection exception — connection gloes

notexist (08003). Otherwise, let EC be the established SQL-connection associated
C:

If the maximum number of CLI descriptor areas that can be allocated at one time
already been reached, then OutputHandle is set to zero and an exception conditi
raised: CLI-specific condition — limit on number of handles exceeded (HY014).

If EC is not the current SQL-connection, then the General Rules of Subclause 6.3,

with

has
hN iS

vii)

Implicit set connection’, are applied with EC as dormant S{L-connection.

Case:

1) Ifthe 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 (HY001).

2) Ifthe resources to manage a CLI descriptor area cannot be allocated for imple-
mentation-defined (IC009) reasons, then OutputHandle is set to zero and an

implementation-defined (IC009) exception condition is raised.
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3)  Otherwise, the resources to manage a CLI descriptor area are allocated and are
referred to as an allocated CLI descriptor area. The allocated CLI descriptor area
is associated with C and is assigned a unique value that is returned in Out-
putHandle. The ALLOC_TYPE field of the allocated CLI descriptor area is set to
indicate USER. Other fields of the allocated CLI descriptor area are set to the
default values for an ARD specified in Table 23, “SQL/CLI descriptor field default
values”. Fields in the CLI item descriptor areas not set to a default value are initially
undefined.

Conformance Rules

None.
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7.5 AllocStmt()

Function

Allocate an SQL-statement and assign a handle to it.

Definition

AllogStmt (
Connect i onHandl e I N | NTECGER,
5t at erent Handl e ouT | NTEGER )

RETURNS SMALLI NT

General Rules

1) |Let CH be the value of ConnectionHandle.

2) |AllocHandle is implicitly invoked with HandleType indicating STATEMENT HANDLE, with CH|as
the value of InputHandle, and with StatementHandle as OutputHandle.

Conformance Rules

None.
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BindCol()

Function

Describe a target specification or array of target specifications.

Definition

Bi nd{ol (
5t at enent Handl e I N | NTECGER,
Col ummNunber I'N SMVALLI NT,
[ar get Type I'N SMVALLI NT,
[ar get Val ue DEFOUT ANY,
Buf f er Lengt h I'N | NTECGER,
5t rLen_or _I nd DEFOUT | NTEGER )

Gen
1)
2)
3)

4)
5)

6)

7)
8)

RETURNS SMVALLI NT

eral Rules

Let S be the allocated SQL-statement identified by StatementHandle.
Let HV be the value of the handle of the current applicatioh 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 CN be the value of ColumnNumber.

If CNisless than 1 (one), then an exceptioneondition is raised: dynamic SQL error — invalid descr
index (07009).

If CN is greater than N, then
Case:

a) Ifthe memory requiréements to manage the larger ARD cannot be satisfied, then an exce
condition is raised: CLI-specific condition — memory allocation error (HY001).

b) Otherwise, theyTOP_LEVEL_COUNT field of ARD is set to CN and the COUNT field of ARD}i

incremented by 1 (one).
Let TT be the value of TargetType.

Let HL bethe programming language of the invoking host program. Let operative data type cd
pondence table be the data type correspondence table for HL as specified in Subclause 6.19, “SQI
data type correspondences”. Refer to the two columns of the operative data type correspondée

iptor

btion

rres-
JCLI
nces

taBle as the QQT data f}IpD column and the host data fypo column

9)

If exactly one of the following is true, then an exception condition is raised: CLI-specific condition

— invalid data type in application descriptor (HY003).

a) TT does not indicate DEFAULT and is not one of the code values in Table 7, “Codes used
application data types in SQL/CLI”.

for

b)  TTis one of the code values in Table 7, “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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10)
11)

12)
13)

Let BL be the value of BufferLength.

If BL is not greater than zero, then an exception condition is raised: CLI-specific condition — invalid

string length or buffer length (HY090).
Let IDA be the item descriptor area of ARD specified by CN.

If an exception condition is raised in any of the following General Rules, then the TYPE,

OCTET_LENGTH, LENGTH, DATA_POINTER, INDICATOR_POINTER, and OCTET_LENGTH_POINTER
fields of IDA are set to implementation-dependent (UV059) values and the value of COUNT for ARD

14)
15)
16)

17)

18)

19)

20)

Con

is unchanged.
The data type of the <target specification> described by IDA is set to TT.
The length in octets of the <target specification> described by IDA is set to BL.

The length in characters or positions of the <target specification> described by IDA is set to t
maximum number of characters or positions that may be represented by the data type TT.

The address of the host variable or array of host variables that is to receivé a value or values
the <target specification> or <target specification>s described by IDA is'set to the address of
getValue. If TargetValue is a null pointer, then the address is set to\0-(zero).

The address of the <indicator variable> or array of <indicator,variable>s associated with the
variable or host variables addressed by the DATA_POINTERfield of IDA is set to the address ¢
StrLen_or_Ind.

The address of the host variable or array of host variables that is to receive the returned lengf
characters) of the <target specification> or <targetspecification>s described by IDA is set to
address of StrLen_or_Ind.

Restrictions on the differences allowed betinéen ARD and IRD are implementation-defined (IE
except as specified in the General Rules of Subclause 6.13, “Implicit FETCH USING clause”, an
General Rules of Subclause 7.31, “GetData()”.

formance Rules

None.

for
Tar-

host

)

h (in
the

N09),
] the
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BindParameter()

Function

Describe a dynamic parameter specification and its value.

Definition

Bi nd

Gen
1)
2)
3)

4)
5)

6)

7)

8)
9)

Par amet er (

5t at enent Handl e I N | NTECGER,
Par anmet er Nunber I'N SMALLI NT,
nput Cut put Mode IN SMALLI NT,
Val ueType IN SMALLI NT,
Par anet er Type I'N SMALLI NT,
Col uMmSi ze I N | NTEGER,
Decimal Digits IN SMALLI NT,
Par anet er Val ue DEF ANY,
Buf f er Lengt h I N | NTEGER,
5t rLen_or _I nd DEF | NTEGER )

RETURNS SMALLI NT

eral Rules

Let S be the allocated SQL-statement identified by StatementHandle.
Let HV be the value of the handle of the current.application parameter descriptor for S.

Let APD be the allocated CLI descriptor areaidentified by HV and let N2 be the value of the
TOP_LEVEL_COUNT field of APD.

Let PN be the value of ParameterNumber.

If PNisless than 1 (one), then an ex¢éption condition is raised: dynamic SQL error — invalid desct
index (07009).

Let IOM be the value of InputOutputMode.

If IOM is not one of the code values in Table 10, “Codes associated with <parameter mode> in
SQL/CLI”, then an@xception condition is raised: CLI-specific condition — invalid parameter m
(HY105).

Let VT be the“value of ValueType.

Let HL Hethe programming language of the invoking host program. Let operative data type ca
pondence table be the data type correspondence table for HL as specified in Subclause 6.19, “SQ]
ddta type correspondences”. Refer to the two columns of the operative data type correspond:s

iptor

pde

rres-
JCLI
ence

tahle as the SQL data type column and the host data type column

10)

11)

If exactly one of the following is true, then an exception condition is raised: CLI-specific condition

— invalid data type in application descriptor (HY003).

a) VT does notindicate DEFAULT and is not one of the code values in Table 7, “Codes used
application data types in SQL/CLI".

for

b)  VTis one of the code values in Table 7, “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.

Let PT be the value of ParameterType.
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12)

13)

14)

15)

16)
17)

18)

126

If PT is not one of the code values in Table 32, “Codes used for concise data types”, then an exception
condition is raised: CLI-specific condition — invalid data type (HY004).

Let IPD be the implementation parameter descriptor associated with S and let N1 be the value of
the TOP_LEVEL_COUNT field of IPD.

If PN is greater than N1, then

Case:

a)

b)

[T the memory requirements to manage the Targer IPD cannot be satisfied, then an exception
condition is raised: CLI-specific condition — memory allocation error (HY001).

Otherwise, the TOP_LEVEL_COUNT field of IPD is set to PN and the COUNT field-of”APD
incremented by 1 (one).

If PN is greater than N2, then

Case:

a)

b)

[f the memory requirements to manage the larger APD cannot be\satisfied, then an exce
condition is raised: CLI-specific condition — memory allocationerror (HY001).

Otherwise, the TOP_LEVEL_COUNT field of APD is set to PV and the COUNT field of APD|i

incremented by 1 (one).

Let IDA1 be the item descriptor area of IPD specified by PN.

btion

Let CS be the value of ColumnSize, let DD be the value-of DecimalDigits, and let BL be the valule of

BufferLength.
Case:
a) If PTis one of the values listed in Table 33, “Codes used with concise datetime data typds in

SQL/CLI”, then:

i) The data type of the<dynamic parameter specification> described by IDA1 is sef{to a
code shown in the Data Type Code column of Table 33, “Codes used with concise fate-
time data types.in SQL/CLI”, indicating the concise data type code.

ii) The datetime interval code of the <dynamic parameter specification> described py
IDA1 is set to a code shown in the Datetime Interval Code column in Table 33, “Cpdes
used.with concise datetime data types in SQL/CLI”, indicating the concise data type
code:

iii) The length (in positions) of the <dynamic parameter specification> described by|[DA1
is set to CS.

iv) Case:

1) Ifthe datetime interval code of the <dynamic parameter specification> indifates
DATE, then the time fractional seconds precision of the <dynamic parameter
specification> described by IDA1 is set to zero.
2)  Otherwise, the time fractional seconds precision of the <dynamic parameter
specification> described by IDA1 is set to DD.
b) If PTis one of the values listed in Table 34, “Codes used with concise interval data types in
SQL/CLI”, then:
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i) The data type of the <dynamic parameter specification> described by IDA1 is set to a
code shown in the Data Type Code column of Table 34, “Codes used with concise
interval data types in SQL/CLI”, indicating the concise data type code.

ii) The datetime interval code of the <dynamic parameter specification> described by
IDA1 is set to a code shown in the Datetime Interval Code column in Table 34, “Codes
used with concise interval data types in SQL/CLI”, indicating the concise data type code.

Let DIC be that code.

;;;) Thc lCllSth (;ll lJUD;tiUllo) Ufthc dy llCllll;\, Pal GlllCtCl oycpiﬂ\,atiuu dCDLl ;bcd b_y IDAI
is set to CS.

iv) Let LS be 0 (zero).

V) If IOM is PARAM MODE IN or PARAM MODE INOUT, ParameterValueds;nhot a null
pointer, and BL is greater than zero, then:

1) Let PV be the value of ParameterValue.

2) Let FCbe the value of
SUBSTR ( PV FROM1 FOR 1)

3) IfFCis <plus sign> or <minus sign>, then let LS be 1 (one).

vi) Case:

1) If DIC indicates SECOND, DAY TO SECOND, HOUR TO SECOND, or MINUTE TO
SECOND, then the interval fractiofial seconds precision of the <dynamic pararheter
specification> described by IDAT is set to DD. If DD is 0 (zero), then let DP he 0
(zero); otherwise, let DP be-1"(one).

2)  Otherwise, the interval fractional seconds precision of the <dynamic paranjeter
specification> described by IDA1 is set to zero.

vii)  Case:

1) If DIC indicates YEAR TO MONTH, DAY TO HOUR, HOUR TO MINUTE or MINUTE
TO SECOND, then let IL be 3.

2) If DICiindicates DAY TO MINUTE or HOUR TO SECOND, then let IL be 6.

3) _NEDIC indicates DAY TO SECOND, then let IL be 9.

4).) Otherwise, let IL be zero.

viit)\¢ 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 parametgr
Qpnr‘iﬁr:\finn> described hy IDA1 issetto CS=IL-DD-DP-1S

2)  Otherwise, the interval leading field precision of the <dynamic parameter specific-

c)  Otherwise:

ation> described by IDA1 is set to CS-IL-LS.

i) The data type of the <dynamic parameter specification> described by IDA1 is set to PT.

ii) If PT indicates a character string type, then the length (in characters) of the <dynamic
parameter specification> described by IDA1 is set to CS.
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19)
20)

iii)  If PT indicates a numeric type, then the precision of the <dynamic parameter spe
ation> described by IDA1 is set to CS.

cific-

iv) If PT indicates a numeric type, then the scale of the <dynamic parameter specification>

described by IDA1 is set to DD.
Let IDAZ be the item descriptor area of APD specified by PN.

If an exception condition is raised in any of the following General Rules, then:

21)
22)
23)
24)
25)
26)
27)

28)

29)

Con

a) The TYPE, LENGTH, PRECISION, and SCALE fields of IDAT are set to implementation-
dependent (UV045) values and the values of the TOP_LEVEL_COUNT and COUNT fields-0
are unchanged.

b) The TYPE, DATA_POINTER, INDICATOR_POINTER, and OCTET_LENGTH_POINTER field
IDAZ2 are set to implementation-dependent (UV045) values and the valuesof'the
TOP_LEVEL_COUNT and COUNT fields of APD are unchanged.

The parameter mode of the <dynamic parameter specification> described by IDAZ is set to I(
The data type of the <dynamic parameter specification> described by IDAZ is set to VT.

The address of the host variable that is to provide a value for the <dyhamic parameter specifica
value described by IDAZ is set to the address of ParameterValue.if ParameterValue is a null po
then the address is set to 0 (zero).

The address of the <indicator variable> associated with\the host variable addressed by the
DATA_POINTER field of IDAZ is set to the address of StfLen_or_Ind.

The address of the host variable that is to define the length (in octets) of the <dynamic paran;
specification> value described by IDAZ is set to\the address of StrLen_or_Ind.

If IOM is PARAM MODE OUT or PARAM MODE INOUT and BL is not greater than zero, then an
exception condition is raised: CLI-specifie’condition — invalid string length or buffer length (HY|

fIPD

5 of

M.

fion>
nter,

eter

090).

The length in octets of the <dynamic-parameter specification> value described by IDAZ is set o BL.

If IOM is PARAM MODE IN or PARAM MODE INOUT, ParameterValue is not a null pointer, and
is greater than 0 (zero), thénlet PV be the value of the <dynamic parameter specification> va
described by IDAZ2.

Restrictions on the differences allowed between APD and IPD are implementation-defined (IE
except as specified in the General Rules of Subclause 6.10, “Implicit EXECUTE USING and OPH
USING clauses”;Subclause 6.11, “Implicit CALL USING clause”, and the General Rules of
Subclause %50y “ParamData()”.

formance Rules

BL
ue

N08),
N

None.
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Cancel()

Function

Attempt to cancel execution of a CLI routine.

Definition
Cancel (
5t at enent Handl e I N | NTEGER )
RETURNS SMVALLI NT
General Rules
1) |LetSbe the allocated SQL-statement identified by StatementHandle.
2) |Case:
a) Ifthereis a CLI routine concurrently operating on S, then:
i) Let RN be the routine name of the concurrentCLI routine.
ii) Let C be the allocated SQL-connection withiwhich S is associated.
iii) Let ECbe the established SQL-connection associated with C and let SS be the SQL-s¢rver
associated with EC.
iv) SS is requested to cancel the execution of RN.
V) If SS rejects the cancellation-request, then an exception condition is raised: CLI-spcific
condition — server declined the cancellation request (HY018).
vi) If SS accepts the cancéllation request, then a completion condition is raised: succéssful
completion (00000).
NOTE 17 % Acceptance of the request does not guarantee that the execution of RN will be cangelled.
vii)  If SS sueceeds in canceling the execution of RN, then an exception condition is rajsed
for RN+CLI-specific condition — operation cancelled (HY008).
NOTE 18 — Canceling the execution of RN does not destroy diagnostic information already generated
by its execution.
NOTE 19 — The method of passing control between concurrently operating programs is implementatjon-
dependent.
b)A_YIf there is a deferred parameter number associated with S, then:
ij Thediagnosticsareaassoctated-withrSisemptied:
ii) The deferred parameter number is removed from association with S.
iii)  Any statement source associated with S is removed from association with S.
c) Otherwise:
i) The diagnostics area associated with S is emptied.
ii) A completion condition is raised: successful completion (00000).
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Conformance Rules

None.
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7.9 CloseCursor()

Function

Close a cursor.

Definition

Cl os¢Cursor (
5t at enent Handl e IN I NTEGER )
RETURNS SMVALLI NT

General Rules

1) |LetSbe the allocated SQL-statement identified by StatementHandle.

2) |Ifthereis no executed statement associated with S, then an exceptiofi-eondition is raised: CLI-spgcific

condition — function sequence error (HY010).

3) |Case:
cursor state (24000).

b) Otherwise:

as DISPOSITION.

ii) Any fetched row associated with S is removed from association with S.

Conformance Rules

None.

a) Ifthereis no open CLI cursor associated with S, then an exception condition is raised: injvalid

i) Let CR be the CLI cursor associated'with S. The General Rules of Subclause 15.4, “Effect
of closing a cursor”, in ISO/IE€9075-2, are applied with CR as CURSOR and DESTROY
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7.10 ColAttribute()

Function

Get a column attribute.

Definition

Col A{tribute (
5t at enent Handl e I N | NTECER,
Col utmNuber I'N SMALLI NT,
i el dl dentifier I N SMALLI NT,

whet
lengt

Gen
1)
2)

3)

4)
5)

6)
7)

8)

9)

Character Attribute OUT CHARACTER(L),
Buf f er Lengt h IN  SMALLI NT,

Bt ri ngLengt h OUT SMALLI NT,
Nuer i cAttri bute OQUT | NTECGER )
RETURNS SMVALLI NT

h character string.

eral Rules

Let S be the allocated SQL-statement identified by StatementHandle.

If there is no prepared or executed statement asseciated with S, then an exception condition
raised: CLI-specific condition — function sequeénce error (HY010).

Let IRD be the implementation row descriptor associated with S and let N be the value of the
TOP_LEVEL_COUNT field of IRD.

Let FI be the value of Fieldldentifier;

If FIis not one of the code values in Table 20, “Codes used for SQL/CLI descriptor fields”, ther
exception condition is raised: CLI-specific condition — invalid descriptor field identifier (HY09

Let CN be the value of ColumnNumber.

Let TYPE be the value of the Type column in the row of Table 20, “Codes used for SQL/CLI descr
fields”, that contdins FI.

Let FDT be.the value of the Data Type column in the row of Table 5, “Fields in SQL/CLI row ay
parametey descriptor areas”, whose Field column contains the value of the Field column in thg
of Table*20, “Codes used for SQL/CLI descriptor fields”, that contains FI.

IETYPE is 'ITEM', then:

e L has a maximum value equal to the implementation-defined (IL006)maximum length of a variable-

[72)

| an

1).

iptor

d
row

132

a) IfNiszero, then an exception condition is raised: dynamic SQL error — prepared statement

not a cursor specification (07005).

b) IfCNisless than 1 (one), then an exception condition is raised: dynamic SQL error — invalid

descriptor index (07009).
c) IfCNis greater than N, then a completion condition is raised: no data (02000).

d) LetIDA be the item descriptor area of IRD specified by the CN-th descriptor area in IRD
which LEVEL is 0 (zero).
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e) LetDTand DICbe the values of the TYPE and DATETIME_INTERVAL_CODE fields, respectively,
for IDA.

10) IfTYPE is '"HEADER/ then:

a) IfCNislessthan 1 (one), then an exception condition is raised: dynamic SQL error — invalid
descriptor index (07009).

b) IfCNis greater than N, then a completion condition is raised: no data (02000).

c) Let CN be O (zero).
11) [Let DH be the handle that identifies IRD.

12) [Let RI be the number of the descriptor record in IRD that is the CN-th descriptor areafor whith
LEVEL is 0 (zero).

Case:

a) If FDT indicates character string, then let the information be retrievéd from /RD by implicitly
executing GetDescField as follows:

CGet DescField ( DH, R, FI,
CharacterAttribute, BufferLength, St@ingLength )

b)  Otherwise,
Case:
i) If FI indicates TYPE, then
Case:

1) If DT indicates a <datetime type>, then NumericAttribute is set to the concise
code value corresponding to the datetime interval code value DIC as defined in
Table 35, “Concise'codes used with datetime data types in SQL/CLI".

2) If DT indicatesINTERVAL, then NumericAttribute is set to the concise code yalue
corresponding to the datetime interval code value DIC as defined in Table 36,
“Concisecodes used with interval data types in SQL/CLI".

3) Otherwise, NumericAttribute is set to DT.

ii) Otherwise, let the information be retrieved from /RD by implicitly executing Get-
DescField as follows:

Get DescField ( DH, R, FI,
Numeri cAttribute, BufferLength, StringLength )

Confermance Rules

None.
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7.11 ColumnPrivileges()

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.

Defjnition

Col upmPri vi |l eges (

Bt at enent Handl e I N | NTECER,

Cat al ogNane I'N CHARACTER( L1) ,
NarmelLengt hl I'N SMALLI NT,
SchemaNane I'N CHARACTER(L2),
NarmeLengt h2 I'N SMALLI NT,

[abl eNane I'N CHARACTER( L3),
NanmeLengt h3 I N SMALLI NT,

Col utmNane IN CHARACTER( L4) ,
NamelLengt h4 I'N SMVALLI NT )

RETURNS SMALLI NT

where each of L1, L2, L3, and L4 has a maximum value equal te’the implementation-defined (IL00])
maximum length of a variable-length character string.

General Rules

1) |Let S be the allocated SQL-statement identified by StatementHandle.

2) |Ifanopen CLI cursor is associated with.S;/then an exception condition is raised: invalid cursori|state
(24000).

3) |Let Cbe the allocated SQL-connection with which S is associated.

4) |[Let EC be the established SQli-connection associated with C and let SS be the SQL-server on that
connection.

5) |Let COLUMN_PRIVILEGES_QUERY be a table, with the definition:

CREATE TABLE_,CQUUWN_PRI VI LEGES_QUERY (

TABLE_CAT CHARACTER VARY! NG 128),
TABLE__SCHEM CHARACTER VARYI NG( 128) NOT NULL,
TABLE \NAVE CHARACTER VARY!I NG(128) NOT NULL,
COLUMN_NAVE CHARACTER VARYI NG( 128) NOT NULL,
GRANTOR CHARACTER VARY! NG( 128)

GRANTEE CHARACTER VARY!I NG( 128) NOT NULL,
PRI VI LEGE CHARACTER VARYI NG(128) NOT NULL,
S—GRANTABLE CHARACTER-VARYHNG ST

6) COLUMN_PRIVILEGES_QUERY contains a row for each privilege in SS’s Information Schema
COLUMN_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 in CLI').

b) Case:
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i) If the value of SUP is 1 (one), then COLUMN_PRIVILEGES_QUERY contains a row for
each privilege in §S’s Information Schema COLUMN_PRIVILEGES view.

ii) Otherwise, COLUMN_PRIVILEGES_QUERY contains a row for each privilege in SS’s
Information Schema COLUMN_PRIVILEGES view that meets implementation-defined
(IW004) authorization criteria.

For each row of COLUMN_PRIVILEGES_QUERY:

a) Ifthe SQL-implementation does not support catalog names, then TABLE CAT is the null value;

otherwise, the value of TABLE_CAT in COLUMN_PRIVILEGES_QUERY is the value of the
TABLE_CATALOG column in the COLUMN_PRIVILEGES view in the Information Schema

b)  Thevalue of TABLE_SCHEM in COLUMN_PRIVILEGES_QUERY is the value of the TABLE_SCHEMA
column in the COLUMN_PRIVILEGES view.

c)  The value of TABLE_NAME in COLUMN_PRIVILEGES_QUERY is the value/ofthe TABLE_NAME
column in the COLUMN_PRIVILEGES view.

d) The value of COLUMN_NAME in COLUMN_PRIVILEGES_QUERY isthe value of the
COLUMN_NAME column in the COLUMN_PRIVILEGES view.

e) The value of GRANTOR in COLUMN_PRIVILEGES_QUERY is.the value of the GRANTOR column
in the COLUMN_PRIVILEGES view.

f)  The value of GRANTEE in COLUMN_PRIVILEGES_QUERY is the value of the GRANTEE column
in the COLUMN_PRIVILEGES view.

g)  Thevalue of PRIVILEGE in COLUMN_PRIVILEGES_QUERY is the value of the PRIVILEGE_TYPE
column in the COLUMN_PRIVILEGES view.

h)  Thevalue of IS_.GRANTABLE in COLUMN-PRIVILEGES_QUERY is the value of the IS_GRANTABLE
column in the COLUMN_PRIVILEGES view.

Let NL1, NL2, NL3, and NL4 be the values of NameLength1, NameLength2, NameLength3, and
NameLength4, respectively.

Let CATVAL, SCHVAL, TBLVALyand COLVAL be the values of CatalogName, SchemaName, TableName,
and ColumnName, respectively.

If the METADATA ID attribute of S is TRUE, then:

a) If CatalogName is a null pointer and the value of the CATALOG NAME information type from
Table 28;“CGodes and data types for implementation information”, is 'Y', then an exceptipn
conditien’is raised: CLI-specific condition — invalid use of null pointer (HY009).

b) IfSchemaName is a null pointer or if ColumnName is a null pointer, then an exception condition
1s.raised: CLI-specific condition — invalid use of null pointer (HY009).

IfFableName is a null pointer, then an exception condition is raised: CLI-specific condition — invalid

use oj null pointer (HYOU9).

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.

Case:

a) IfNL1is not negative, then let L be NL1.
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14)

15)

16)

17)

136

b)

<)

If NL1 indicates NULL TERMINATED, then let L be the number of octets of CatalogName that
precede the implementation-defined (IV030) null character that terminates a C character
string.

Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Let CATVAL be the first L octets of CatalogName.

Case:

a) IfNLZis not negative, then let L be NL2.

b) If NLZ indicates NULL TERMINATED, then let L be the number of octets of SchemaNam¢ that
precede the implementation-defined (IV030) null character that terminates-a.G-character
string.

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or

Let SCHVAL be the first L octets of SchemaName.

Case:

a)
b)

<)

Let TBLVAL be the first L octets of TableName.

buffer length (HY090).

If NL3 is not negative, then let L be NL3.

If NL3 indicates NULL TERMINATED, then let L be the number of octets of TableName that
precede the implementation-defined (IV030) null'character that terminates a C character
string.

Otherwise, an exception condition is raised? CLI-specific condition — invalid string length or
buffer length (HY090).

Case:

a) If NL4isnot negative, then'let L be NL4.

b) If NL4 indicates NUEL TERMINATED, then let L be the number of octets of ColumnNam¢ that
precede the implémeéntation-defined (IV030) null character that terminates a C character
string.

c) Otherwisejan exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Let COLVALbe the first L octets of ColumnName.

Case;

d)  Ifthe METADATA ID attribute of S is TRUE, then:

i) Case:
1) Ifthe value of NL1 is zero, then let CATSTR be a zero-length string.
2)  Otherwise,
Case:
A) IfSUBSTRING(TRIM' CATVAL') FROM 1 FOR 1) = '"' and if SUB-
STRI NG( TRI M ' CATVAL' ) FROM CHAR LENGTH(TRI M' CATVAL')) FOR 1)
= '"',thenlet TEMPSTR be the value obtained from evaluating:
© ISO/IEC 2023 - All rights reserved
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SUBSTRI NG( TRI M ' CATVAL' ) FROM 2
FOR CHAR LENGTH(TRI M' CATVAL')) - 2)

and let CATSTR be the character string:

TABLE_CAT = ' TEMPSTR AND

B) Otherwise, let CATSTR be the character string:

HPPER(TABLE—CAT)—UPPER(CATVAL)—AND
ii) Case:
1) Ifthe value of NLZ is zero, then let SCHSTR be a zero-length string.
2)  Otherwise,
Case:
A) If SUBSTRI NG TRIM' SCHVAL') FROM 1 FOR 1) '"' and if SUB-
STRI NG TRI M ' SCHVAL' ) FROM CHAR LENGTH(TRI M' SCHVAL' )) FOR 1)
= ' "', then let TEMPSTR be the value obtained from evaluating:
SUBSTRI NG TRI M ' SCHVAL' ) FROM 2
FOR CHAR_LENGTH( TRI M' SCHVAL'Q) *- 2)
and let SCHSTR be the characterstring:
TABLE_SCHEM = ' TEMPSTR _(AND
B) Otherwise, let SCHSTR:be the character string:
UPPER( TABLE_SCHEM) = UPPER(' SCHVAL' ) AND
iii)  Case:
1)  Ifthe 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-
STRI NG TRI M ' TBLVAL' ) FROM CHAR LENGTH( TRI M' TBLVAL')) FOR 1)
= ' "', then let TEMPSTR be the value obtained from evaluating:
SUBSTRI NG TRI M' 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_NAVE) = UPPER(' TBLVAL') AND
iv) Case:
1) Ifthe value of NL4 is zero, then let COLSTR be a zero-length string.
2)  Otherwise,
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Case:

A) IfSUBSTRING(TRIM' COLVAL') FROM 1 FOR 1) = '"' and if SUB-
STRING( TRI M ' COLVAL' ) FROM CHAR LENGTH(TRI M' COLVAL')) FOR 1)
= ' "', then let TEMPSTR be the value obtained from evaluating:

SUBSTRI NG TRI M'' COLVAL' ) FROM 2
FOR CHAR LENGTH(TRI M ' COLVAL')) - 2)

and let COLSTR be the character string:

COLUMN_NAME = ' TEMPSTR

B) Otherwise, let COLSTR be the character string:

UPPER( COLUMN_NAME) = UPPER(' COLVAL')

b) Otherwise:

i) Let SPC be the Code value from Table 28, “Codes and data typ€s for implementatjon
information”, that corresponds to the Information Type SEARCH PATTERN ESCAPE in
that same table.

ii) Let ESC be the value of InfoValue that is returned by'the execution of GetInfo() wiith
the value of InfoType set to SPC.

iii) Ifthe value of NL1 is zero, then let CATSTR be.a zero-length string; otherwise, let CATSTR
be the character string:

TABLE_CAT = ' CATVAL' AND

iv) Ifthe value of NLZ is zero, then 16t SCHSTR be a zero-length string; otherwise, let SCHSTR
be the character string:

TABLE_SCHEM = ' SCHVAL""AND

v) Ifthe value of NL3 is'zero, then let TBLSTR be a zero-length string; otherwise, let TBLSTR
be the characterstring:

TABLE_NAME ="' TBLVAL' AND

vi) If the value of NL4 is zero, then let COLSTR be a zero-length string; otherwise, let COLSTR
be the'character string:

CCLUWMN_NAME LI KE ' COLVAL' ESCAPE ' ESC AND

18) | Let PRED/be the result of evaluating:

CATSTR || " " || SCHSTR || " ' || TBLSTR || " ' || COLSTR || " " || 1=1

19) Let STMT be the character string:

SELECT *
FROM COLUWMN_PRI VI LEGES_QUERY

WHERE PRED

ORDER BY TABLE_CAT, TABLE SCHEM TABLE NAME, COLUWMN NAME, PRI VI LEGE

20) ExecDirect is implicitly invoked with S as the value of StatementHandle, STMT as the value of
StatementText, and the length of STMT as the value of TextLength.
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Conformance Rules

None.
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Function

Based on the specified selection criteria, return a result set that contains information about columns of
tables stored in the information schemas of the connected data source.

Defjnition

Col ugms (
bt at enment Handl e I'N | NTEGER,
Cat al ogName I N CHARACTER( L1),
NameLengt hl I'N SMALLI NT,
5chemaNane IN CHARACTER( L2),
NanmelLengt h2 I N SMALLI NT,
[abl eNane IN CHARACTER( L3),
NanelLengt h3 IN SMVALLI NT,
Col urmNane I N CHARACTER( L4) ,
NamelLengt h4 I'N SMALLI NT )

RETURNS SMALLI NT

whete each of L1, L2, L3, and L4 has a maximum value equal to thedimplementation-defined (IL004)
maximum length of a variable-length character string.

General Rules

1) |LetSbe the allocated SQL-statement identified‘by StatementHandle.

2) |Ifan open CLI cursor is associated with S, then an exception condition is raised: invalid cursor|state
(24000).

3) |Let C be the allocated SQL-connectioh with which S is associated.

4) |Let EC be the established SQL-connection associated with C and let SS be the SQL-server on that
connection.

5) |Let COLUMNS_QUERY be.a table, with the definition:

CREATE TABLE COLUWNS QUERY (

TABLE_CAT CHARACTER VARYI N&( 128),
TABLE_SCHEM CHARACTER VARYI NG(128) NOT NULL,
TABLE_NANE CHARACTER VARYI NG(128) NOT NULL,
COLUMNNAVE CHARACTER VARYI NG(128) NOT NULL,
DATA_TYPE SMALLI NT NOT NULL,

TYPE_NAME CHARACTER VARYI NG(128) NOT NULL,
@OLUWN_SI ZE | NTEGER,

BUFFER_LENGTH | NTEGER,

I']Ef‘l MAL _DILGLTS SMALLL I\IT’

NUM_PREC_RADI X SMALLI NT,

NULLABLE SMALLI NT NOT NULL,

REMARKS CHARACTER VARYI N&( 254)
COLUWN_DEF CHARACTER VARYI NG 254)

SQL_DATA TYPE SMALLI NT NOT NULL,

SQL_DATETI ME_SUB | NTEGER
CHAR OCTET_LENGTH | NTEGER,
ORDI NAL_POSI TION | NTEGER NOT NULL,

|'S_NULLABLE CHARACTER VARYI NG( 254)
CHAR SET_CAT CHARACTER VARYI NG( 128),
CHAR_SET_SCHEM CHARACTER VARYI NG 128),
CHAR_SET_NAME CHARACTER VARYI NG( 128) ,
COLLATI ON_CAT CHARACTER VARYI NG( 128) ,
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6) |COLUMNS_QUERY contains a row for each column described by SS’s Information Schema COLU
view where:

a)

b)

7) | For each row of COLUMNS_QUERY:

a)

b)

<)

d)

COLLATI ON_SCHEM  CHARACTER VARYI NG( 128)
COLLATI ON_NAVE CHARACTER VARYI NG 128),
UDT_CAT CHARACTER VARYI NG( 128) ,
UDT_SCHEM CHARACTER VARYI N&( 128),
UDT_NAVE CHARACTER VARYI NG( 128),
DOMVAI N_CAT CHARACTER VARYI NG( 128) ,
DOVAI N_SCHEM CHARACTER VARYI N&( 128),
DOVAI N_NANE CHARACTER VARYI NG 128),
SCOPE_CAT CHARACTER VARYI NG( 128) ,
SCOPE_SCHEM CHARACTER VARYI N&( 128),
SCOPE_NAVE CHARACTER VARY! NG( 128),
NAX_CARDI NALTTY T NTEGER,

DTD_I DENTI FI ER CHARACTER VARY! N&( 128),

|'S SELF_REF CHARACTER VARYI NG( 128),
UNI QUE (TABLE_CAT, TABLE SCHEM TABLE_NAME, COLUWN_NAME) )

Let SUP be the value of Supported that is returned by the execution of GetFeaturelnfo w
FeatureType = 'FEATURE' and Featureld = 'C041' (correspondingto.the feature 'Inform
Schema metadata constrained by privileges in CLI").

Case:

i) [f the value of SUP is 1 (one), then COLUMNS_QUERY contains a row for each row|
describing a column in S§’s Information Schema COLUMNS view.

ii) Otherwise, COLUMNS_QUERY contains a row for each row describing a column in
Information Schema COLUMNS view that meets implementation-defined (IW08¢
authorization criteria.

The value of TABLE_CAT in COLUMNS_QUERY is the value of the TABLE_CATALOG colum]
the COLUMNS view. If SS does not support catalog names, then TABLE_CAT is set to the
value.

The value of TABLE_SCHEM in COLUMNS_QUERY is the value of the TABLE_SCHEMA col
in the COLUMNS view:

MNS

ith
htion

SS’s
)

nin
null

lmn

The value of TABLE)NAME in COLUMNS_QUERY is the value of the TABLE_NAME colum in

the COLUMNS view.

The value @\ COLUMN_NAME in COLUMNS_QUERY is the value of the COLUMN_NAME co
in the GOLUMNS view.

Thewvalue of DATA_TYPE in COLUMNS_QUERY is determined by the values of the DATA_1
andINTERVAL_TYPE columns in the COLUMNS view.

Case:

umn

'YPE

i) If the value of DATA_TYPE in the COLUMNS view is 'INTERVAL', then the value of
DATA_TYPE in COLUMNS_QUERY is the appropriate “Code” from Table 32, “Codes
for concise data types”, that matches the interval specified in the INTERVAL_TYP
column in the COLUMNS view.

used
E

ii) Otherwise, the value of DATA_TYPE in COLUMNS_QUERY is the appropriate “Code”

from Table 32, “Codes used for concise data types”, that matches the value specifi
the DATA_TYPE column in the COLUMNS view.

edin

The value of TYPE_NAME in COLUMNS_QUERY is an implementation-defined (IV068) value

that is the character string by which the data type is known at the data source.
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g)

The value of COLUMN_SIZE in COLUMNS_QUERY is

Case:

i)

ii)

If the value of DATA_TYPE in the COLUMNS view is 'CHARACTER', 'CHARACTER
VARYING', 'CHARACTER LARGE OBJECT"', 'BINARY", 'BINARY VARYING' or 'BINARY
LARGE OBJECT', then the value is that of the CHARACTER_MAXIMUM_LENGTH in the
same row of the COLUMNS view.

If the value of DATA_TYPE in the COLUMNS view is 'DECIMAL' or 'NUMERIC', then the

h)

iii)

vi)

vii)

The value of BUFFER_LENGTH in COLUMNS_QUERY is implementation-defined (IV066}).

value is that of the NUMERIC_PRECISION column in the same row of the COLUMNS
view.

If the value of DATA_TYPE in the COLUMNS view is 'SMALLINT', 'INTEGER", 'BIGINT",
'FLOAT', 'DECFLOAT', 'REAL', or'DOUBLE PRECISION', then the value isimiplementdtion-
defined (IV067).

If the value of DATA_TYPE in the COLUMNS view is 'DATE', 'TIME;, 'TIMESTAMP', 'TIME
WITH TIME ZONE', or "TIMESTAMP WITH TIME ZONE', thentlie value of COLUMN [SIZE
is that determined by SR 41), in Subclause 6.1, “<data type>?, in ISO/IEC 9075-2, where
the value of <time fractional seconds precision> is thetvalue of the DATETIME_PRECI-
SION column in the same row of the COLUMNS view:

If the value of DATA_TYPE in the COLUMNS view<s 'INTERVAL', then the value of
COLUMN_SIZE is that determined by the Geuneral Rules of Subclause 10.1, “<internval
qualifier>”, in ISO/IEC 9075-2, where:

1)  The value of <interval qualifier>(s the value of the INTERVAL_TYPE colump in
the same row of the COLUMNS ‘view.

2)  Thevalue of <interval leading field precision> is the value of the INTERVAL _|PRE-
CISION column in the same row of the COLUMNS view.

3) The value of <interyal fractional seconds precision> is the value of the
NUMERIC_PREEISION column in the same row of the COLUMNS view.

If the value of DATA_TYPE in the COLUMNS view is 'REF’, then the value is the length
in octets of theé‘reference type.

Otherwise,the value is implementation-dependent (UV054).

NOTE?20~- The purpose of BUFFER_LENGTH in COLUMNS_QUERY is to record the number of octets transferred
forthe'column with a Fetch routine, a FetchScroll routine, or a GetData routine when the TYPE field in|the

dpplication row descriptor indicates DEFAULT. This length excludes a null terminator, if one exists.

Thevalue of DECIMAL_DIGITS in COLUMNS_QUERY is

Case:

i)

iii)

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
DECIMAL_DIGITS in COLUMNS_QUERY is the value of the DATETIME_PRECISION column
in the COLUMNS view.

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
COLUMNS_QUERY is the value of the NUMERIC_SCALE column in the COLUMNS view.

Otherwise, the value of DECIMAL_DIGITS in COLUMNS_QUERY is the null value.
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j) The value of NUM_PREC_RADIX in COLUMNS_QUERY is the value of the NUMERIC_PRECI-
SION_RADIX column in the COLUMNS view.

k)  Ifthe value of the [IS_NULLABLE column in the COLUMNS view is 'NO', then the value of NUL-
LABLE in COLUMNS_QUERY is set to the appropriate “Code” for NO NULLS in Table 26, “Mis-
cellaneous codes used in CLI”; otherwise it is set to the appropriate “Code” for NULLABLE
from Table 26, “Miscellaneous codes used in CLI".

1) Thevalue of REMARKS in COLUMNS_QUERY is an implementation-defined (IV057) description

£l ]
Ul UICT CUITUIIIIT.

m) The value of COLUMN_DEF in COLUMNS_QUERY is the value of the COLUMN_DEFAULT|eolumn
in the COLUMNS view.

n)  The value of SQL_DATETIME_SUB in COLUMNS_QUERY is determined by the(value of thg
DATA_TYPE column in the same row of the COLUMNS view.

Case:

i) If the value of DATA_TYPE in the COLUMNS view is the appropriate “Code” for the¢ one
of the data types 'DATE', 'TIME', 'TIMESTAMP', 'TIME WITH TIME ZONE', or
'TIMESTAMP WITH TIME ZONE' from Table 32, “Codes tsed for concise data typgs”,
then the value is the matching “Datetime Interval Code” from Table 33, “Codes uged
with concise datetime data types in SQL/CLI”",

ii) If the value of DATA_TYPE in the COLUMNS view is the appropriate “Code” for orle of
the INTERVAL data types from Table 32 {Codes used for concise data types”, theh the
value is the matching “Datetime Interval,Code” from Table 34, “Codes used with cohcise
interval data types in SQL/CLI".

iii) Otherwise, the value is the null #alue.

0) The value of CHAR_OCTET_LENGTH in COLUMNS_QUERY is the value of the CHARAC-
TER_OCTET_LENGTH column in.the COLUMNS view.

p)  Thevalue of ORDINAL_POSITION in COLUMNS_QUERY is the value of the ORDINAL_POSITION
column in the COLUMNS ‘view.

q) The value of IS_.NULLABLE in COLUMNS_QUERY is the value of the [S_NULLABLE colump in
the COLUMNS view:

r)  The value of SQL_DATA_TYPE in COLUMNS_QUERY is determined by the value of the
DATA_TYPEcolumn in the same row of the COLUMNS view.

Case:

i If the value of DATA_TYPE in the COLUMNS view is the appropriate “Code” for orle of
the data types 'DATE', 'TIME', 'TIMESTAMP', "'TIME WITH TIME ZONE', or 'TIMESTAMP
WITH TIME ZONE', from Table 32, “Codes used for concise data types”, then the Yyalue

icthamatching “Cada” fram Tahla £ “Codac nicad forimnlamantation da+4 tunac in
uuuuuuuuuuuuuuuuu £—ooae—rom—Tapte-6,—coaesuSeattorHmpremeRtatoh-aattatypesl

SQL/CLY".

ii) If the value of DATA_TYPE in the COLUMNS view is the appropriate “Code” for one of
the INTERVAL data types from Table 32, “Codes used for concise data types”, then the
value is the matching “Code” from Table 6, “Codes used for implementation data types
in SQL/CLI".

iii)  Otherwise, the value is the same as the value of DATA_TYPE in COLUMNS_QUERY.
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8)

144

s)  Thevalue of CHAR_SET_CAT in COLUMNS_QUERY is the value of the CHARACTER_SET_CATALOG
column in the COLUMNS view. If SS does not support catalog names, then CHAR_SET_CAT is
set to the null value.

t)  The value of CHAR_SET_SCHEM in COLUMNS_QUERY is the value of the CHARAC-
TER_SET_SCHEMA column in the COLUMNS view.

u)  Thevalue of CHAR_SET_NAME in COLUMNS_QUERY is the value of the CHARACTER_SET_NAME
column in the COLUMNS view.

v)  The value of COLLATION_CAT in COLUMNS_QUERY is the value of the COLLATION_CATALOG
column in the COLUMNS view. If SS does not support catalog names, then COLLATION_(AT
is set to the null value.

w) Thevalue of COLLATION _SCHEM in COLUMNS_QUERY is the value of the COLKATION_SCHEMA
column in the COLUMNS view.

x)  The value of COLLATION_NAME in COLUMNS_QUERY is the value of the COLLATION_NAME
column in the COLUMNS view.

y)  Thevalue of UDT_CAT in COLUMNS_QUERY is the value of the USER_DEFINED_TYPE_CATALOG
column in the COLUMNS view. If SS does not support catalog'iames, then UDT_CAT is s¢t to
the null value.

z)  The value of UDT_SCHEM in COLUMNS_QUERY is the,value of the
USER_DEFINED_TYPE_SCHEMA column in the COLUMNS view.

aa) Thevalue of UDT_NAME in COLUMNS_QUERY is the value of the USER_DEFINED_TYPE_NAME
column in the COLUMNS view.

ab) The value of DOMAIN_CAT in COLUMNS:QUERY is the value of the DOMAIN_CATALOG coJumn
in the COLUMNS view. If SS does not Support catalog names, then DOMAIN_CAT is set td the
null value.

ac) The value of DOMAIN_SCHEMGin 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 coJumn
in the COLUMNS viéw

ae) The value of SCOPE_CAT in COLUMNS_QUERY is the value of the SCOPE_CATALOG column in
the COLUMNS view. If SS does not support catalog names, then SCOPE_CAT is set to the hull
value.

af)  The value of SCOPE_SCHEM in COLUMNS_QUERY is the value of the SCOPE_SCHEMA column
in¢he COLUMNS view.

ag) UFhe value of SCOPE_NAME in COLUMNS_QUERY is the value of the SCOPE_NAME columh in
the COLUMNS view.

ah) The value of MAX_CARDINALITY in COLUMNS_QUERY is the value of the MAXIMUM_CARDIN-
ALITY column in the COLUMNS view.

ai) The value of DTD_IDENTIFIER in COLUMNS_QUERY is the value of the DTD_IDENTIFIER
column in the COLUMNS view.

aj) The value of IS_SELF_REF in COLUMNS_QUERY is the value of the IS_SELF_REFERENCING

column in the COLUMNS view.

Let NL1, NL2, NL3, and NL4 be the values of NameLength1, NameLength2, NameLength3, and
NameLength4, respectively.
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Let CATVAL, SCHVAL, TBLVAL, and COLVAL be the values of CatalogName, SchemaName, TableN
and ColumnName, respectively.

If the METADATA ID attribute of S is TRUE, then:

ame,

a) IfCatalogName is a null pointer and the value of the CATALOG NAME information type from
Table 28, “Codes and data types for implementation information”, is 'Y', then an exception

condition is raised: CLI-specific condition — invalid use of null pointer (HY009).

b) If SchemaName is a null pointer, or if TableName is a null pointer, or if ColumnName is 3

null

pointer, then an exception condition is raised: CLI-specific condition — invalid use of mul
pointer (HY009).

If CatalogName is a null pointer, then NL1 is set to zero. If SchemaName is a null pointer, then
is set to zero. If TableName is a null pointer, then NL3 is set to zero. If ColumnNamés a null po
then NL4 is set to zero.

Case:
a) IfNL1is not negative, then let L be NL1.

b) If NL1 indicates NULL TERMINATED, then let L be the numbeF.of octets of CatalogNamg
precede the implementation-defined (IV030) null characterthat terminates a C charact]
string.

c) Otherwise, an exception condition is raised: CLI-spécific condition — invalid string lengt
buffer length (HY090).

Let CATVAL be the first L octets of CatalogName.
Case:
a) If NLZis not negative, then let L be NL2.

b) If NLZ indicates NULL TERMINATED, then let L be the number of octets of SchemaNamg
precede the implementatign:défined (IV030) null character that terminates a C charact]
string.

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string lengt
buffer length (HY(090).

Let SCHVAL be the fitst L octets of SchemaName.
Case:

a) If NL3isnot negative, then let L be NL3.

NL2
nter,

that

h or

that

h or

b) If\WL3 indicates NULL TERMINATED, then let L be the number of octets of TableName that

precede the implementation-defined (IV030) null character that terminates a C charact]
string.

er

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or

buffer length (HY090).
Let TBLVAL be the first L octets of TableName.
Case:

a) If NL4is not negative, then let L be NL4.

b) If NL4 indicates NULL TERMINATED, then let L be the number of octets of ColumnName that
precede the implementation-defined (IV030) 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 (HY090).
Let COLVAL be the first L octets of ColumnName.
16) Case:
a) Ifthe METADATA ID attribute of S is TRUE, then:

i) Case:

1)  Ifthe value of NL1 is zero, then let CATSTR be a zero-length string.
2)  Otherwise,
Case:

A) If SUBSTRI NG( TRI M ' CATVAL') FROM 1 FOR 1) = 't%vand if SUB-
STRI NG TRI M ' CATVAL' ) FROM CHAR LENGTH( TRI(M;' CATVAL')) FOR 1)
= ' "', then let TEMPSTR be the value obtained from evaluating:

SUBSTRI NG ( 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) = UPRER(' CATVAL') AND
ii) Case:
1)  Ifthe value of NLZ is«zero, then let SCHSTR be a zero-length string.
2)  Otherwise,
Case:

A) IfiSUBSTRING(TRIM ' SCHVAL') FROM 1 FOR 1) = '"' and if SUB-
STRI NG TRI M ' SCHVAL' ) FROM CHAR LENGTH( TRI M' SCHVAL' )) FOR 1)
= ' "', then let TEMPSTR be the value obtained from evaluating:

SUBSTRI NG ( 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
iii)  Case:
1)  Ifthe value of NL3 is zero, then let TBLSTR be a zero-length string.
2)  Otherwise,

Case:
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A) IfSUBSTRING(TRIM' TBLVAL') FROM 1 FOR 1) = '"' and if SUB-
STRING( TRI M ' TBLVAL' ) FROM CHAR_LENGTH( TRI M' TBLVAL')) FOR 1)
= '"', thenlet 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
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( TRI M ' COLVAL' ) FROM CHAR(LENGTH( TRI M' COLVAL' )) FOR 1)
= '"' thenlet TEMPSTR be the value obtained from evaluating:
SUBSTRI NG ( TRI M' 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(' COLVAL')
b)  Otherwise:

i) Let SPC be(the Code value from Table 28, “Codes and data types for implementatjon
information”, that corresponds to the Information Type SEARCH PATTERN ESCAPE in
that same table.

ii) Let)ESC be the value of InfoValue that is returned by the execution of GetInfo() wjth
the value of InfoType set to SPC.

iif)v Ifthevalue of NL1 is zero, then let CATSTR be a zero-length string; otherwise, let CATSTR
be the character string:

TABLE CAT = ' CATVAL' AND

iv) Ifthe value of NLZ2 is zero, then let SCHSTR be a zero-length string; otherwise, let SCHSTR
be the character string:

TABLE_SCHEM LI KE ' SCHVAL' ESCAPE ' ESC AND

NOTE 21 — The pattern value specified in the string to the right of LIKE can use the escape character
that is indicated by the value of the SEARCH PATTERN ESCAPE information type from Table 28,
“Codes and data types for implementation information”.

V) Ifthe value of NL3 is zero, then let TBLSTR be a zero-length string; otherwise, let TBLSTR
be the character string:
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TABLE_NAME LI KE ' TBLVAL' ESCAPE ' ESC AND

NOTE 22 — The pattern value specified in the string to the right of LIKE can use the escape character
that is indicated by the value of the SEARCH PATTERN ESCAPE information type from Table 28,
“Codes and data types for implementation information”.

vi) Ifthe value of NL4 is zero, then let COLSTR be a zero-length string. Otherwise, let COLSTR
be the character string:

COLUWN NAME = ' COLVAL' AND

17) | Let PRED be the result of evaluating:

CATSTR || ' ' || SCHSTR || ' ' ||
TBLSTR || ' ' || COLSTR || | 1=1
18) |Let STMT be the character string:

SELECT *
FROM COLUMNS_QUERY

WHERE PRED

ORDER BY TABLE CAT, TABLE SCHEM TABLE_NAME, ORDI NAL_POSI TI@N

19) | ExecDirect is implicitly invoked with S as the value of StatementHandle, STMT as the value of
StatementText, and the length of STMT as the value of TextLength.

Conformance Rules

None.
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7.13 Connect()

Function

Establish a connection.

Definition

Conngct  (
Connect i onHandl e I N | NTECER,
Ser ver Nanme IN  CHARACTER(L1),
NanmeLengt hl I N SMALLI NT,
User Nare IN  CHARACTER(L2),
NaneLengt h2 IN  SMALLI NT,
\ut hent i cati on IN  CHARACTER(L3),
NameLengt h3 I N SMVALLI NT )

RETURNS SMVALLI NT
whete:
— | L1 has a maximum value of 128.

— | L2 has amaximum value equal to the implementation-defined/([L006) maximum length of a variable-
length character string.

— |L3 and has an implementation-defined (IL037) maximum value.

General Rules

1) |Case:

a) IfConnectionHandle does notidentify an allocated SQL-connection, then an exception condition
is raised: CLI-specific condition — invalid handle (HYHHH).

b) Otherwise:
i) Let C be the allocated SQL-connection identified by ConnectionHandle.
ii) The diagnostics area associated with C is emptied.

2) |Ifan SQL-transaction is active for the current SQL-connection and support for Feature C008, “Multiple
server transaetions in CLI” is not provided, then an exception condition is raised: feature not up-
ported —ntultiple server transactions (0A001).

3) |Ifthereis an established SQL-connection associated with C, then an exception condition is rajsed:
connection exception — connection name in use (08002).

4) Case:
a) IfServerName is a null pointer, then let NL1 be zero.
b)  Otherwise, let NL1 be the value of NameLength1.

5) Case:
a) IfNL1isnotnegative, thenlet L1 be NL1.
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6)

7)
8)

9)

10)

11)

12)

150

b) IfNL1 indicates NULL TERMINATED, then let L1 be the number of octets of ServerName that
precede the implementation-defined (IV030) null character that terminates a C character
string.

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Case:

a) IfL1iszero, thenlet 'DEFAULT be the value of SN.

b) IfL1isgreater than 128, then an exception condition is raised: CLI-specific condition & invalid
string length or buffer length (HY090).

c) Otherwise, let SN be the first L1 octets of ServerName.

Let E be the allocated SQL-environment with which C is associated.

Case:

a) IfUserName is a null pointer, then let NL2 be zero.

b)  Otherwise, let NL2 be the value of NameLength2.

Case:

a) IfNLZis notnegative, then let L2 be NLZ.

b) If NLZ indicates NULL TERMINATED, then let L2-be the number of Octets of UserName that
precede the implementation-defined (IV030)null character that terminates a C character
string.

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Case:

a)  If Authentication is a null pointer, then let NL3 be zero.

b)  Otherwise, let NL3 be'the value of NameLength3.

Case:

a) If NL3is nothegative, then let L3 be NL3.

b) If NL3 indicates NULL TERMINATED, then let L3 be the number of octets of Authenticatjon
that précede the implementation-defined (IV030) null character that terminates a C charpcter
string.

c) , \Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Case:

a) Ifthe value of SN is 'DEFAULT’, then:

i) If L2 is not zero, then an exception condition is raised: CLI-specific condition — invalid
string length or buffer length (HY090).

ii) If L3 is not zero, then an exception condition is raised: CLI-specific condition — invalid
string length or buffer length (HY090).
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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 — con-

nection name in use (08002).

>

D00).

ool
ntion

ing,

vith
ple-

b)  Otherwise:
i) If L2 is zero, then let UN be an implementation-defined (ID039) <user identifier>.
ii) If L2 is non-zero, then:
1)  Let UV be the first LZ octets of UserName and let UN be the result ot
TRIRM( BOTH' ' FROM' UV )
2) If UN does not conform to the Format and Syntax Rules of a <user.identifie
then an exception condition is raised: invalid authorization spécification (28,
3) If UN does not conform to any implementation-defined (1A185) restriction
its value, then an exception condition is raised: invalid duthorization specific
(28000).
iii)  Case:
1) IfL3is not zero, then let AU be the first L3 octets of Authentication.
2)  Otherwise, let AU be an implementation-defined (ID040) authentication sti
whose length may be zero.

Case:

a) Ifthe value of SN is 'DEFAULT’, then the default SQL-session is initiated and associated ¥
the default SQL-server. The method byowhich the default SQL-server is determined is in
mentation-defined (IW069).

b) Otherwise, an SQL-session is injtiated and associated with the SQL-server identified by

If an SQL-session is successfully initiated, then:

a)

b)

SN.

The method by which SN is used to determine the appropriate SQL-server is implementdtion-

defined (IW070).

The current SQL-corinection and current SQL-session, if any, become a dormant SQL-conn€
and a dormant'SQL-session respectively. The SQL-session context information is preserv

ction
ed

and is not afféected in any way by operations performed over the initiated SQL-connectign.

NOTE 28 — The SQL-session context information is defined in Subclause 4.45, “SQL-sessions”, in ISO/
90%5=2.

The initiated SQL-session becomes the current SQL-session and the SQL-connection establ
to that SQL-session becomes the current SQL-connection and is associated with C.

NOTE 24 — If an SQL-session is not successfully initiated, then the current SQL-connection and curren|

EC

shed

t SQL-

session -if anv remainunchanged
7 S 5

If the SQL-client cannot establish the SQL-connection, then an exception condition is raised: connec-
tion exception — SQL-client unable to establish SQL-connection (08001).

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 (08004).

NOTE 25 — AU and UN are used by the SQL-server, along with other implementation-dependent values, to determine
whether to accept or reject the establishment of an SQL-session.

The SQL-server for the subsequent execution of SQL-statements via CLI routine invocations is set
to the SQL-server identified by SN.
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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.

Conformance Rules

None.
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7.14 CopyDesc()

Function

Copy a CLI descriptor.

Definition

Copybesc (

Sour ceDescHandl e I
[ar get DescHandl e I
RETURNS SMALLI NT

| NTEGER,
| NTEGER )

z22

General Rules

1) |Case:

a) IfSourceDescHandle does not identify an allocated CLI descriptor area, then an exceptipn
condition is raised: CLI-specific condition — invalid handlé.(HYHHH).

b)  Otherwise, let SD be the CLI descriptor area identified by SourceDescHandle.
2) |Case:

a) If TargetDescHandle does not identify an allocated CLI descriptor area, then an exceptign
condition is raised: CLI-specific condition —invalid handle (HYHHH).

b)  Otherwise:
i) Let TD be the CLI descripter‘area identified by TargetDescHandle.
ii) The diagnostics areaassociated with TD is emptied.

3) | The General Rules of Subclause 6.16, “Deferred parameter check”, are applied with SD as DESCRIPTOR
AREA.

4) | The General Rules of Subclause 6.16, “Deferred parameter check”, are applied with TD as DESCRIPTOR
AREA.

5) |IfTDisanimplenientation row descriptor, then an exception condition is raised: CLI-specific condlition
— cannot modify an implementation row descriptor (HY022).

6) |Let AT b€the value of the ALLOC_TYPE field of TD.
7) | The €ontents of TD are replaced by a copy of the contents of SD.
8) | The ALLOC TYPE field of TD is set to AT.

Conformance Rules

None.
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7.15 DataSources()

Function

Get server name(s) that the SQL/CLI application can connect to, along with description information, if

available.

Defjnition

Dat apour ces (
Envi ronnment Handl e I'N | NTEGER,
Di rection I N SMALLI NT,
Ber ver Name out CHARACTER( L1),
Buf f er Lengt hl I'N SMVALLI NT,
NanmeLengt hl ouT SMALLI NT,
Descri ption aut CHARACTER( L2) ,
Buf f er Lengt h2 I'N SMVALLI NT,
NanmeLengt h2 aut SMALLI NT )

whel
ofay

Gen

1)
2)

3)

4)
5)
6)

7)

RETURNS SMVALLI NT

e L1 and L2 have maximum values equal to the implementation‘defined (IL006) maximum le
rariable-length character string.

eral Rules

Let EH be the value of EnvironmentHandle.

Let E be the allocated SQL-environment identified by EH. The diagnostics area associated wit
emptied.

Let BL1 and BLZ be the values of BufferLength1 and BufferLength2, respectively.

Let D be the value of Direction.

fetch orientation’.then an exception condition is raised: CLI-specific condition — invalid retri
code (HY103).

ation mightbe eligible to connect (where the mechanism used to establish this set is implementg
defined (IW072)).

NOTE 26 — SN1, SN;, SN3, etc., are the names that an SQL/CLI application would use in invocations of Connect,

ngth

If EH does not identify an allocated SQL-environment or if it identifies an allocated skeleton JQL-
environment, then an exception condition is'raised: CLI-specific condition — invalid handle (HYHHH).

n Eis

If D is not either the(code value for NEXT or the code value for FIRST in Table 24, “Codes used for

eval

Let SN1, SN9,\SN3, etc., be an ordered set of the names of SQL-servers to which the SQL/CLI applic-

tion-

Father

8)

9)

154

4] lo g (0 4 12 £41 SOl
trair e actaar 11amesoT e S L-SCTVeTs:

Let Dy, Dy, D3, etc., be strings describing the SQL-servers named by SN1, SN5, SN3, etc. (again provided

via an implementation-defined (IW073) mechanism).

Case:

a) IfDindicates FIRST, or if DataSources has never been successfully called on EH, or if the pre-

vious call to DataSources on EH raised a completion condition: no data (02000), then:

i) Ifthere are no entries in the set SN, SN, SN3, etc., then a completion condition is raised:

no data (02000) and no further rules for this Subclause are applied.

© ISO/IEC 2023 - All rights re
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ii) The General Rules of Subclause 6.14, “Character string retrieval”, are applied with
ServerName as TARGET, SN1 as VALUE, BL1 as TARGET OCTET LENGTH, and

NameLengthl as RETURNED OCTET LENGTH.

iii)  The General Rules of Subclause 6.14, “Character string retrieval”, are applied with
Description as TARGET, D1 as VALUE, BLZ as TARGET OCTET LENGTH, and NameLength?2

as RETURNED OCTET LENGTH.
b) Otherwise:

i) Let SN, be the ServerName value that was returned on the previous call to DataSotirces
on EH.
ii) If there is no entry in the set after SN, then a completion condition is raised: no flata

(02000) and no further rules for this subclause are applied.

=3

iii)  The General Rules of Subclause 6.14, “Character string retrieval”,-are applied wit
ServerName as TARGET, SN,,,1 as VALUE, BL1 as TARGET OGTET LENGTH, and

NameLengthl as RETURNED OCTET LENGTH.

j=xi

iv) The General Rules of Subclause 6.14, “Character string.retrieval”, are applied wit
Description as TARGET, D, 1 as VALUE, BL2 as TARGET OCTET LENGTH, and

NameLength2 as RETURNED OCTET LENGTH.

Conformance Rules

None.
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7.16 DescribeCol()

Function

Get column attributes.

Definition

Descri beCol (
5t at enent Handl e I N | NTECGER,
Col utmNuber I'N SMALLI NT,
Col urmNane ouT CHARACTER(L) ,
Buf f er Lengt h I'N SMALLI NT,
NarmreLengt h ouT SMVALLI NT,
Dat aType ot SMALLI NT,
Col umSi ze QuT | NTEGER,
Deci mal Digits ouT SMVALLI NT,
Nul | abl e aut SMALLI NT )

whel

RETURNS SMVALLI NT

length character string.

Gen

1)
2)

3)

4)

5)
6)

7)

8)

eral Rules

Let S be the allocated SQL-statement identified by. StatementHandle.

If there is no prepared or executed statement;associated with S, then an exception condition
raised: CLI-specific condition — function sequence error (HY010).

Let IRD be the implementation row descriptor associated with S and let N be the value of the
TOP_LEVEL_COUNT field of IRD.

If N is zero, then an exception condition is raised: dynamic SQL error — prepared statement n
cursor specification (07005):

Let CN be the value of ColumnNumber.

If CN is less than 1 {one) or greater than N, then an exception condition is raised: dynamic SQL
— invalid descriptor index (07009).

LEVEL is0'(zero). Let C be the <select list> column described by the item descriptor area of I
specified by RI.

Let BL be the value of BufferLength.

Let RI be theinumber of the descriptor record in IRD that is the CN-th descriptor area for whi¢

e L has a maximum value equal to the implementation-defined (IL006) maximum length of a variable-

[77)

Dt a

error

9)

156

Information is retrieved from IRD:

a) Case:

i) If the data type of C is datetime, then DataType is set to the value of the Code column
from Table 35, “Concise codes used with datetime data types in SQL/CLI”, corresponding

to the datetime interval code of C.

ii) If the data type of C is interval, then DataType is set to the value of the Code column
from Table 36, “Concise codes used with interval data types in SQL/CLI”, corresponding

to the datetime interval code of C.
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Otherwise, DataType is set to the data type of C.

Con

—

tets

onds

onds

D).

hen

b) Case:
i) If the data type of C is character string, then ColumnSize is set to the maximum length
in octets of C.
ii) If the data type of C is exact numeric or approximate numeric, then ColumnSize is set
to the maximum length of C in decimal digits.
111) It the data type of C'1s datetime or interval, then Columnsize 1s set to the length 1
positions of C.
iv) If the data type of C is a reference type, then ColumnSize is set to the lengtlyin oc
of that reference type.
V) Otherwise, ColumnSize is set to an implementation-dependent (UV125) value.
c) Case:
i) If the data type of C is exact numeric, then DecimalDigitsis'set to the scale of C.
ii) If the data type of C is datetime, then DecimalDigits is Set'to the time fractional sed
precision of C.
iii)  Ifthe datatype of Cis interval, then DecimalDigitg)is set to the interval fractional sec
precision of C.
iv) Otherwise, DecimalDigits is set to an implementation-dependent (UV126) value,
d) If Cis known not null, then Nullable is set te'1 (one); otherwise, Nullable is set to 0 (zer
e)  The name associated with C is retrieved. If C has an implementation-dependent name, t

None.

the value retrieved is the implementation-dependent (UV122) name for C; otherwise, t
value retrieved is the <derived colimn> name of C. Let VV be the value retrieved. The Ge

Rules of Subclause 6.14, “Chardcter string retrieval”, are applied with ColumnName as TA§
Vas VALUE, BL as TARGETOCTET LENGTH, and NameLength as RETURNED OCTET LEN

formance Rules

ﬂl‘e
eral

GET,
ITH.
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7.17 Disconnect()

Function

Terminate an established connection.

Definition

Di sc

General Rules

1)

2)

3)

4)

5)

6)

158

bnnect (
Connect i onHandl e IN I NTEGER )
RETURNS SMVALLI NT

Case:

is raised: CLI-specific condition — invalid handle (HYHHH).

b)  Otherwise:
i) Let C be the allocated SQL-connection identified by ConnectionHandle.
ii) The diagnostics area associated with € is\€mptied.

Case:

raised: connection exception — connéction does not exist (08003).
b)  Otherwise, let EC be the established SQL-connection associated with C.

Let L1 be a list of the allocated SQL-statements associated with C. Let L2 be a list of the allocal
CLI descriptor areas associated‘with C.

If EC is active, then
Case:

a) Ifanyallo¢ated SQL-statementin L1 has a deferred parameter number associated with it
an exception condition is raised: CLI-specific condition — function sequence error (HY01

b) Otherwise, an exception condition is raised: invalid transaction state — active SQL-transq
(25001).

Eor'every allocated SQL-statement AS in L1:

a) IfConnectionHandle does notidentify an allocated SQL-connectioi, then an exception condition

a) Ifthereis no established SQL-connection associated with C, then an exception condition is

ked

then

ction

a) Let SH be the StatementHandle that identifies AS.

b)  FreeHandle is implicitly invoked with HandleType indicating STATEMENT HANDLE and
SH as the value of Handle.

with

NOTE 27 — Any diagnostic information generated by the invocation is associated with € and not with AS.

For every allocated CLI descriptor area AD in L2:
a) Let DH be the DescriptorHandle that identifies AD.
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b)  FreeHandle is implicitly invoked with HandleType indicating DESCRIPTOR HANDLE and with
DH as the value of Handle.

NOTE 28 — Any diagnostic information generated by the invocation is associated with € and not with AD.
7)  Let CCbe the current SQL-connection.

8) The SQL-session associated with EC is terminated. EC is terminated, regardless of exception condi-
tions that might occur during the disconnection process, and is no longer associated with C.

9 1£ rraric dat fad daaa: o Jd: 43 3 £l lats P2 1 e—eal d
Tarty CTITOT IS Ot TtC O OaT g e O S COTITIIC CerOT pr Ot e S 5 tC T a COTTPTC O COTIUTCIOT 1.5 T arsS .

warning — disconnect error (01002).

10) [If EC and CC were the same SQL-connection, then there is no current SQL-connection. Otherwise,
CC remains the current SQL-connection.

Conformance Rules

None.
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7.18 EndTran()

Function

Terminate an SQL-transaction.

Definition

EndTran (
Handl eType IN  SMALLI NT,
Handl e IN | NTEGER
Conpl eti onType IN  SMALLINT )

RETURNS SMVALLI NT

General Rules

1) |Let HT be the value of HandleType and let H be the value of Handlel

—

2) |If HT is not one of the code values in Table 13, “Codes used for SQL/CLI handle types”, then a
exception condition is raised: CLI-specific condition — invalidthandle (HYHHH).

3) |[Case:
a) IfHT indicates STATEMENT HANDLE, then

Case:

i) If H does not identify an allocated’'SQL-statement, then an exception condition is rdised:
CLI-specific condition — invalid handle (HYHHH).

ii) Otherwise, an exceptioneondition is raised: CLI-specific condition — invalid attripute

identifier (HY092).
b) If HT indicates DESCRIRTOR HANDLE, then

Case:

i) If H does not identify an allocated CLI descriptor area, then an exception conditign is
raised”CLI-specific condition — invalid handle (HYHHH).

ii) Otherwise, an exception condition is raised: CLI-specific condition — invalid attripute
identifier (HY092).

c) IfHT 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 (HYHHH).

ii) Otherwise:

1) Let Cbe the allocated SQL-connection identified by H.
2)  The diagnostics area associated with C is emptied.

3) If Chas an associated established SQL-connection that is active, then let L1 be a
list containing C; otherwise, let L1 be an empty list.
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5)

6)
7)
8)
9)

10)
11)

12)

ISO/IEC 9075-3:2023(E)
7.18 EndTran()

d) IfHTindicates ENVIRONMENT HANDLE, then

Case:

i) If H does not identify an allocated SQL-environment or if it identifies an allocated SQL-
environment that is a skeleton SQL-environment, then an exception condition is raised:
CLI-specific condition — invalid handle (HYHHH).

ii) Otherwise:

1) Let £ be the allocated SQL-environment identified by H.
2)  The diagnostics area associated with E is emptied.

3) LetLbe alist of the allocated SQL-connections associated with E.T.et L1 be
of the allocated SQL-connections in L that have an associated.established S
connection that is active.

Let CT be the value of CompletionType.

If CT is not one of the code values in Table 14, “Codes used for transaction termination”, then
exception condition is raised: CLI-specific condition — invalid transaction operation code (HY(

If L1 is empty, then no further rules of this Subclause are applied:

If the current SQL-transaction is part of an encompassingtransaction that is controlled by an 3
other than the SQL-agent, then an exception condition is faised: invalid transaction terminati
(2D000).

Let L2 be a list of the allocated SQL-statements associated with allocated SQL-connections in

If any of the allocated SQL-statements in L2 has'an associated deferred parameter number, th
exception condition is raised: CLI-specific.condition — function sequence error (HY010).

Let L3 be a list of the open CLI cursors associated with allocated SQL-statements in LZ2.
If CT indicates COMMIT, COMMIT AND CHAIN, ROLLBACK, or ROLLBACK AND CHAIN, then:
a) Case:

i) If CT indicates-COMMIT or COMMIT AND CHAIN, then let LOC be the list of all no
holdable-cursors in L3.

ii) Otherwise, let LOC be the list of all cursors in L3.
b)  For OCtanging over all CLI cursors in LOC:
i) Let S be the allocated SQL-statement with which OC is associated.

it) The General Rules of Subclause 15.4, “Effect of closing a cursor”, in ISO/IEC 9071
are applied with OC as CURSOR and DESTROY as DISPOSITION.

a list

QL-

an
12).

jgent
DN

1.

e an

1
!\J

iii)  Any fetched row associated with S is removed from association with S.

If CT indicates COMMIT or COMMIT AND CHAIN, then:

a) Ifanatomicexecution contextis active, then an exception condition is raised: invalid transaction
termination (2D000).
b)  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
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13)

14)

162

statement: searched> that specifies DELETE FROM T, where T is the <table name> of that
temporary table.

c) The effects specified in the General Rules of Subclause 17.4, “<set constraints mode statement>",
in ISO/IEC 9075-2, occur as if the statement SET CONSTRAINTS ALL IMMEDIATE were
executed.

d) Case:

i) If any constraint is not satisfied, then all changes to SQI.-data or schemas that were
made by the current SQL-transaction are canceled and an exception condition isrdised:
transaction rollback — integrity constraint violation (40002).

ii) If the execution of any <triggered SQL statement> is unsuccessful, thencall-Changps to
SQL-data or schemas that were made by the current SQL-transaction, ar¢ cancelledl and
an exception condition is raised: transaction rollback — triggeredction exceptidn
(40004).

iii)  If any other error preventing commitment of the SQL-transaction has occurred, fhen
all changes to SQL-data or schemas that were made by thecurrent SQL-transactiojn are
canceled and an exception condition is raised: transaction rollback (40000) with an
implementation-defined (IC008) subclass value.

iv) Otherwise, all changes to SQL-data or schemags-that were made by the current SQL-
transaction are made accessible to all concurrent and subsequent SQL-transactigns.

e) Every savepoint established in the current SQL-thansaction is destroyed.

f) Every valid non-holdable locator value is marked invalid.

g)  The current SQL-transaction is terminated. If CT indicates COMMIT AND CHAIN, then anew

If CT indicates SAVEPOINT NAME RELEASE, then:

a)

b)
c)

d)

If\¢T indicates ROLLBACK or ROLLBACK AND CHAIN, then:

SQL-transaction is initiated with the.same access mode and isolation level as the SQL-trahsac-
tion just terminated. Any branch.tfansactions of the SQL-transaction are initiated with the

same access mode and isolationllevel as the corresponding branch of the SQL-transaction just
terminated.

If HT isnot CONNECTION HANDLE, then an exception condition is raised: CLI-specific condition
— invalid handle (HYHHH).

Let SP be the-value of the SAVEPOINT NAME connection attribute of C.

If SP doés not specify a savepoint established within the current SQL-transaction, then an
exception condition is raised: savepoint exception — invalid specification (3B001).

Thessavepoint identified by SP and all savepoints established by the current SQL-transaftion
subsequent to the establishment of SP are destroyed.

a)

b)

c)
d)

If an atomic execution context is active, then an exception condition is raised: invalid transaction
termination (2D000).

All changes to SQL-data or schemas that were made by the current SQL-transaction are can-
celed.

Every savepoint established in the current SQL-transaction is destroyed.

Every valid locator value is marked invalid.
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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-transac-
tion just terminated. Any branch transactions of the SQL-transaction are initiated with the

same access mode and isolation level as the corresponding branch of the SQL-transaction just

terminated.

15) IfCT indicates SAVEPOINT NAME ROLLBACK, then:

a) IfHTisnot CONNECTION HANDLE, then an exception condition is raised: CLI-specific condition
l'll Vulll'd l’lulldl’C (""}’l’l’l’l’l’l’).

b) Let SPbe the value of the SAVEPOINT NAME connection attribute of C.

c) If SP does not specify a savepoint established within the current SQL-transaction; then gn
exception condition is raised: savepoint exception — invalid specification (3B601).

d) Ifanatomic execution context is active and SP specifies a savepoint established before the
beginning of the most recent atomic execution context, then an exception condition is rgised:
savepoint exception — invalid specification (3B001).

e)  Anychangesto SQL-data or schemas that were made by the currentSQL-transaction subsequent
to the establishment of SP are canceled.

f)  All savepoints established by the current SQL-transaction subsequent to the establishment
of SP are destroyed.

g) Everyvalid locator that was generated in the curtent SQL-transaction subsequent to th¢
establishment of SP is marked invalid.

h)  For every open CLI cursor OC in L3 that was'opened subsequent to the establishment of SP:
i) Let S be the allocated SQL-staterient with which OC is associated.

ii) The General Rules of Subclaudse 15.4, “Effect of closing a cursor”, in ISO/IEC 9073-2,
are applied with CR as EURSOR and DESTROY as DISPOSITION.
iii)  Any fetched row assoctiated with OC is removed from association with S.

i)  The status of all openCLI cursors in L3 that were opened by the current SQL-transactiop

before the establishment of SP is implementation-defined (IA168).
NOTE 29 — The current SQL-transaction is not terminated, and there is no other effect on the SQL-data or
schemas.
ConformanceRules
None.
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7.19 Error()

Function

Return diagnostic information.

Definition

Error (
Envi ronnment Handl e I'N | NTEGER,
Connect i onHandl e I'N | NTEGER,
5t at enent Handl e I N | NTEGER,
gl st at e QUT CHARACTER(5),
Nat i veError QUT | NTEGER,
VessageText QUT CHARACTER(L),
Buf f er Lengt h I'N SMALLI NT,
[ext Lengt h QUT SMALLI NT )

RETURNS SMALLI NT

whete L has a maximum value equal to the implementation-defined (ILO06) maximum length of a variable-
length character string.

General Rules

1) |Case:

a) If StatementHandle identifies an allocated SQL-statement, then let /H be the value of Stgte-
mentHandle and let HT be the code value for STATEMENT HANDLE from Table 13, “Codes
used for SQL/CLI handle types”.

b) If StatementHandle is zero and\EonnectionHandle identifies an allocated SQL-connectiqgn,
then let IH be the value of CohnectionHandle and let HT be the code value for CONNECTION
HANDLE from Table 13, “Codes used for SQL/CLI handle types”.

c) IfConnectionHandleisZero and EnvironmentHandle identifies an allocated SQL-environtnent,
then let /H be the value of EnvironmentHandle and let HT be the code value for ENVIRONMENT
HANDLE from Table 13, “Codes used for SQL/CLI handle types”.

d) Otherwisesanexception condition is raised: CLI-specific condition — invalid handle (HYHHH).

2) |Let R be theimost recently executed CLI routine, other than Error, GetDiagField, or GetDiagRec, for
which IH was passed as a value of an input handle.

NOTE 30 — The GetDiagField, GetDiagRec and Error routines can cause exception or completion conditions §o 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 (02000), Sqlstate is set to '00000', the values of
NativeError, MessageText, and TextLength are set to implementation-dependent (UV058) values,
and no further rules of this Subclause are applied.

4)  Let SR be 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:

CetDiagRec (HT, IH RN, Sqlstate,
Nati veError, MessageText, BufferlLength, TextLength)
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5) Add SR to the list of status records generated by the execution of R already processed by Error.

Conformance Rules

None.
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7.20 ExecDirect()

Function

Execute a statement directly.

Definition

ExecDirect (

5t at enent Handle | N | NTEGER,

Bt at erent Text I'N CHARACTER(L) ,
[ext Lengt h IN | NTEGER )
RETURNS SMALLI NT

where L has a maximum value equal to the implementation-defined (IL006) maximmunm length of a varigble-
length character string.

General Rules

1) |Let S be the allocated SQL-statement identified by StatementHandle.
2) |Let TL be the value of TextLength.
3) |LetST be the value of StatementText.

4) [The General Rules of Subclause 6.4, “Preparing a.statement”, are applied with S as ALLOCATED
STATEMENT, TL as TEXT LENGTH, ST as STATEMENT TEXT, and “ExecDirect” as INVOKER.

5) |[The General Rules of Subclause 6.5, “Executing a statement”, are applied with S as ALLOCATED
STATEMENT, P as PREPARED STATEMENT, and “ExecDirect” as INVOKER.

Conformance Rules

None.
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7.21 Execute()

Function

Execute a prepared statement.

Definition

Exec

Gen

1)
2)

3)

4)

Con

te (
bt at ement Handle IN | NTECER )
RETURNS SMVALLI NT

eral Rules

Let S be the allocated SQL-statement identified by StatementHandle.

Ifthere is no prepared statement associated with S, then an exceptiofi-condition is raised: CLI-sp
condition — function sequence error (HY010). Otherwise, let P béthe statement that was prep

If an open CLI cursor is associated with S, then an exception-condition is raised: invalid cursor
(24000).

The General Rules of Subclause 6.5, “Executing a statement”, are applied with S as ALLOCATE
STATEMENT, P as PREPARED STATEMENT, and “Execute” as INVOKER.

formance Rules

None.

ecific
ared.

state
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7.22 Fetch()

Function

Fetch the next rowset of a CLI cursor.

Definition

Fetch (

5t at enent Handl e I'N | NTEGER )
RETURNS SMVALLI NT

General Rules

1) |LetSbe the allocated SQL-statement identified by StatementHandle.

2) | The General Rules of Subclause 6.12, “Fetching a rowset”, are applied with S as ALLOCATED
STATEMENT, NEXT as FETCH ORIENTATION, and 1 (one) as FETGH OFFSET.

Conformance Rules

None.

168 © ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=2b0a91323b887ca0f67f878f84889552

ISO/IEC 9075-3:2023(E)
7.23 FetchScroll()

7.23 FetchScroll()

Function

Position a CLI cursor on the specified rowset and retrieve values from that rowset.

Definition

FetchScrol | (

5t at enent Handl e I N | NTECER,
Fet chOri entati on I'N SMALLI NT,
Fet chOf f set IN | NTEGER )

RETURNS SMVALLI NT

General Rules

1) |Let S be the allocated SQL-statement identified by StatementHandle:
2) |Let FO be the value of FetchOrientation.
3) |Let OS be the value of FetchOffset.

4) | The General Rules of Subclause 6.12, “Fetching a rowset?, are applied with S as ALLOCATED
STATEMENT, FO as FETCH ORIENTATION, and OS as FETCH OFFSET.

Conformance Rules

None.
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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:

Def]

Fore

whet

maximum length of a variable-length €haracter string.

Gen
1)
2)

3)
4)

the primary Key of a single specitied table together with the foreign keys in all other tables.thi
reference that primary key;

the foreign keys of a single specified table together with the primary or unique keys-to which
refer.

Inition

gnKeys (

bt at enment Handl e I'N | NTEGER,

PKCat al ogNane IN CHARACTER(L1),
NameLengt hl I N SMALLI NT,
PKSchemaNane I'N CHARACTER( L2) ,
NanelLengt h2 IN SMVALLI NT,
PKTabl eNane I N CHARACTER( L3) ,
NameLengt h3 I N SMALLI NT,

FKCat al ogNane IN CHARACTER( L4) ,
NaneLengt h4 I N SMALLI NT,
FKSchemaNane IN CHARACTER( L%).,
NanelLengt h5 IN SMVALLI NT,
EKTabl eNane I N CHARACTER('L6) ,
NamelLengt h6 I'N SMALLINT )

RETURNS SMALLI NT

eeachofL1,L2,L3,L4,L5,and L6 hasamaximum value equal to the implementation-defined (IL

eral Rules

Let S be the allocated SQL-statement identified by StatementHandle.

If an open CLI carsor is associated with S, then an exception condition is raised: invalid cursor
(24000).

Let C bethe allocated SQL-connection with which § is associated.

connection.

at

they

006)

state

Let EGbe the established SQL-connection associated with € and let SS be the SQL-server on that

5)

170

Let FOREIGN_KEYS_QUERY be a table, with the definition:

CREATE TABLE FOREI GN_KEYS_QUERY (

UK_TABLE_CAT CHARACTER VARY! N&( 128),
UK_TABLE_SCHEM CHARACTER VARYI NG(128) NOT NULL,
UK_TABLE_NAVE CHARACTER VARYI NG 128) NOT NULL,
UK_COLUVN_NAVE CHARACTER VARYI NG(128) NOT NULL,
FK_TABLE_CAT CHARACTER VARYI NG( 128)
FK_TABLE_SCHEM CHARACTER VARYI NG 128) NOT NULL,
FK_TABLE_NAVE CHARACTER VARYI NG(128) NOT NULL,
FK_COLUMN_NAVE CHARACTER VARYI NG(128) NOT NULL,
ORDI NAL_PCSI TI ON SMALLI NT NOT NULL,

UPDATE_RULE SMALLI NT,
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DELETE_
FK_NAVE
UK_NANE
DEFERAB
UNI QUE_
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RULE SMALLI NT,
CHARACTER VARYI NG( 128),
CHARACTER VARYI NG( 128) ,

ILITY SMALLI NT,

OR_PRI MARY CHARACTER(7) )

Let PKN and FKN be the value of PKTableName and FKTableName, respectively.

Case:

IF CHAR L E‘I\IPTU(DVI\T\ =0 {nnvn\ r\nA CHAR L E‘I\I("T‘LI(E'VI\T\ +-0 fnnvn\ i-hnn f]r\n rnonh—

set

)
=)

returned descrlbes all the forelgn keys (if any) ofthe spec1f1ed table and descrlbes thepri
or unique keys to which they refer.

i)

vi)

vii)

TotTT

Let FKS represent the set of rows formed by a natural inner join on the 'values in
CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINTy NAME colur
between the rows in SS’s Information Schema REFERENTIAL_CONSTRAINTS viey
the matching rows in SS’s Information Schema TABLE_CONSTRAINTS view.

Let UK represent the row in S§’s Information Schema TABLESCONSTRAINTS view
defines the primary or unique key referenced by an individual foreign key in FKS.
row is obtained by matching the values in the UNIQUEZCONSTRAINT_CATALOG,

UNIQUE_CONSTRAINT_SCHEMA, and UNIQUE_CONSTRAINT_NAME columns in 3
of FKS to the values in the CONSTRAINT_CATALQG, CONSTRAINT_SCHEMA, and

STRAINT_NAME columns in TABLE_CONSTRAINTS.

Let FK_COLS represent the set of rows in $S*sInformation Schema KEY_COLUMN_U
view that define the columns within an individual foreign key row in FKS.

Let FKS_COLS represent the set of rows in the combination of all FK_COLS sets.

Let UK_COLS represent the set ofrows in SS’s Information Schema KEY_COLUMN_U
view that define the columns within an individual UK.

Let UKS_COLS representthe set of rows in the combination of all UK_COLS sets.

Let XKS_COLS represent the set of extended rows formed by the inner equijoin of
FKS_COLS and UKS:COLS matching CONSTRAINT_CATALOG, CONSTRAINT_SCHE
CONSTRAINT-NAME, and POSITION_IN_UNIQUE_CONSTRAINT in FKS_COLS wit
CONSTRAINT-CATALOG, CONSTRAINT_SCHEMA, CONSTRAINT_NAME, and
ORDINAT)POSITION in UKS_COLS, respectively.

LetFKS_COLS_NAME be the name of each column of FKS_COLS considered in turr]
names of the columns of XKS_COLS originating from FKS_COLS are respectively '
[T FKS_COLS_NAME.

mary

the
nns
 and

that
This
row

CON-

SAGE

BAGE

MA,

; the

Let UKS_COLS_NAME be the name of each column of UKS_COLS considered in turn; the

names of the columns of XKS_COLS originating from UKS_COLS are respectively "
|| UKS_COLS_NAME.

.

vii)

FOREIGN_KEYS_QUERY contains a row for each row in XKS_COLS where:

1) LetSUPbethevalue of Supported thatis returned by the execution of GetFea
Info with FeatureType = 'FEATURE' and Featureld = 'C041' (corresponding
the feature 'Information Schema metadata constrained by privileges in CLI

2) Case:

ture-
to

).

A) Ifthe value of SUPis 1 (one), then FOREIGN_KEYS_QUERY contains a row

for each column of all the foreign keys within a specific table in SS’s
Information Schema TABLE_CONSTRAINTS view.
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B) Otherwise, FOREIGN_KEYS_QUERY contains a row for each column of all the
foreign keys within a specific table in S§S’s Information Schema
TABLE_CONSTRAINTS view in accordance with implementation-defined
(IW075) authorization criteria.

For each row of FOREIGN_KEYS_QUERY:

1)

If the SQL-implementation does not support catalog names, then UK_TABLE_CAT
is set to the null value; otherwise, the value of UK_TABLE_CAT in FOR-

2)

3)

4)

5)

6)

7)

8)

9)

10)

LILON _ZIVC ALIDDY o 41 1 £l L1 ’T‘AnT L CATALQOC ] Y LZC I"f\LS
LIUIN_INL T O l{ UL/INT 15 UIT vdIuUT Ul L1IC U_1TADLL_UAITIALUU CUTUIIILITT 1IIT AINOD_UY .

The value of UK_TABLE_SCHEM in FOREIGN_KEYS_QUERY is the value-ofith
U_TABLE_SCHEMA column in XKS_COLS.

The value of UK_TABLE_NAME in FOREIGN_KEYS_QUERY is the ¥alue of the
U_TABLE_NAME column in XKS_COLS.

The value of UK_COLUMN_NAME in FOREIGN_KEYS_QUERY is the value of the
U_COLUMN_NAME column in XKS_COLS.

A1

If the SQL-implementation does not support catalognames, then UK_TABLF] CAT
is set to the null value; otherwise, the value of FK-TABLE_CAT in FOR-
EIGN_KEYS_QUERY is the value of the F_TABLE) CATALOG column in XKS_CQLS.

The value of FK_TABLE_SCHEM in FOREIGN_KEYS_QUERY is the value of th{
F_TABLE_SCHEMA column in XKS_CQOLS:

The value of FK_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 value of the
F_COLUMN_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 yalue
of the URDATE_RULE column in XKS_COLS as follows:

A) (Let UR be the value in the UPDATE_RULE column.

B),~ If URis'CASCADE', then the value of UPDATE_RULE is the code for CASCADE
in Table 26, “Miscellaneous codes used in CLI”.

C) IfURis'RESTRICT', then the value of UPDATE_RULE is the code for
RESTRICT in Table 26, “Miscellaneous codes used in CLI”.

D) IfURis'SET NULL', then the value of UPDATE_RULE is the code for SHT
NULL in Table 26, “Miscellaneous codes used in CLI”.

11)

EJ If URis NO ACTION', Then the value of UPDATE_RULE 15 the code for NO
ACTION in Table 26, “Miscellaneous codes used in CLI”.

F) If URis'SET DEFAULT', then the value of UPDATE_RULE is the code for SET
DEFAULT in Table 26, “Miscellaneous codes used in CLI”.

The value of DELETE_RULE in FOREIGN_KEYS_QUERY is determined by the value
of the DELETE_RULE column in XKS_COLS as follows:

A) Let DR be the value in the DELETE_RULE column.
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B) IfDRis'CASCADE', then the value of DELETE_RULE is the code for CASCADE
in Table 26, “Miscellaneous codes used in CLI”.

C) IfDRis'RESTRICT', then the value of DELETE_RULE is the code for RESTRICT
in Table 26, “Miscellaneous codes used in CLI”.

D) IfDRis'SET NULL', then the value of DELETE_RULE is the code for SET
NULL in Table 26, “Miscellaneous codes used in CLI”.

E) IfDRis'NOACTION', then the value of DELETE_RULE is the code for NO
ACTION in Table 26, “Miscellaneous codes used in CLI”.

F) If DRis'SET DEFAULT’, then the value of DELETE_RULE is the code fof SET
DEFAULT in Table 26, “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 thé value of the
UNIQUE_CONSTRAINT_NAME column in XKS_COLS.

14) Ifthere are noimplementation-defined (IW076)mechanisms for setting the yalue
of DEFERABILITY in FOREIGN_KEYS_QUERY tothe value of the code for INITIALLY
DEFERRED or to the value of the code for INITIALLY IMMEDIATE in Table 26,
“Miscellaneous codes used in CLI”, then-the value of DEFERABILITY in FOR}
EIGN_KEYS_QUERY is the code for NOT DEFERRABLE in Table 26, “Miscellanjeous
codes used in CLI”; otherwise, thewalue of DEFERABILITY in FOR-
EIGN_KEYS_QUERY can be the code for INITIALLY DEFERRED, the value of the
code for INITIALLY IMMEDIATE, or the code for NOT DEFERRABLE in Tablg 26,
“Miscellaneous codes used.ins CLI”.

15) The value of UNIQUE_OR: PRIMARY in FOREIGN_KEYS_QUERY is 'UNIQUE' if the
foreign key references-a UNIQUE key and 'PRIMARY" if the foreign key referg¢nces
a primary key.

X) Let NL1, NL2,and NLE3be the values of NameLength4, NameLength5, and NameLenjgthé6,
respectively.

xi) Let CATVAL; SGHVAL, and TBLVAL be the values of FKCatalogName, FKSchemaNamme,
and FKTableName, respectively.

xii)  If the METADATA ID attribute of S is TRUE, then:

1)/ If FKCatalogName is a null pointer and the value of the CATALOG NAME infprm-
ation type from Table 28, “Codes and data types for implementation information”,
Y, then an exception condition is raised: CLI-specific condition — invalid usq of
null pointer (HY009).

2) If FKSchemaName is a null pointer or if FKTableName is a null pointer, then an
exception condition 1s raised: CLI-Specific condition — invalid use of null pointer
(HY009).

xiii)  If FKCatalogName is a null pointer, then NL1 is set to zero. If FKSchemaName is a null
pointer, then NLZ is set to zero. If FKTableName is a null pointer, then NL3 is set to
ZEero.

xiv)  Case:

1) If NL1is not negative, then let L be NL1.
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2)

3)

If NL1 indicates NULL TERMINATED, then let L be the number of octets of

FKCatalogName that precede the implementation-defined (IV030) null character

that terminates a C character string.

Otherwise, an exception condition is raised: CLI-specific condition — invalid s
length or buffer length (HY090).

Let CATVAL be the first L octets of FKCatalogName.

xv)  Case:

1) If NLZ is not negative, then let L be NLZ.

2) If NLZ indicates NULL TERMINATED, then let L be the number of pctets of ff
chemaName that precede the implementation-defined (IV030)nult characf
that terminates a C character string.

3)  Otherwise, an exception condition is raised: CLI-specific condition — invalid s
length or buffer length (HY090).

Let SCHVAL be the first L octets of FKSchemaName.

xvi) Case:

1) If NL3is not negative, then let L be NL3.

2) If NL3indicates NULL TERMINATED;then let L be the number of octets of K
ableName that precede the implementation-defined (IV030) null character]
terminates a C character string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid s
length or buffer length (HY090).

Let TBLVAL be the first L aoctets of FKTableName.

xvii) Case:
1)  Ifthe METADATA ID attribute of S is TRUE, then:

A) Case:
B If the value of NL1 is zero, then let CATSTR be a zero-length str

1) Otherwise,

Case:

1) If SUBSTRI NG TRIM'CATVAL') FROM1 FOR 1) = '"' a
SUBSTRI NG TRI M ' CATVAL') FROM
CHAR_LENGTH( TRI M(' CATVAL')) FOR 1) = '"',then let]

TEMPSTR be the value obtained from evaluating:

tring

KS-

tring

KT-
that

tring

ng.

nd if

SUBSTRI NG( TRI M ' CATVAL' ) FROM 2
FOR CHAR LENGTH(TRI M' 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
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1) If the value of NLZ is zero, then let SCHSTR be a zero-length string.

1) Otherwise,

Case:

1) IfSUBSTRINGTRIM'SCHVAL') FROM1 FOR 1) = '"' andif
SUBSTRI NG( TRI M ' SCHVAL') FROM
CHAR LENGIH( TRI M SCHVAL' )) FOR 1) = ' "', then leq

2)

C) Case:

Case:

1)

2)

2)  Otherwise:

TEMPSTR be the value obtained from evaluating:

SUBSTRI NG( TRI M ' SCHVAL' ) FROM 2
FOR CHAR LENGTH( TRI M' SCHVAL')) -

and let SCHSTR be the character string:
FK_TABLE _SCHEM = ' TEMPSTR AND
Otherwise, let SCHSTR be the character string:

UPPER( FK_TABLE_SCHEM) = WPPER(' SCHVAL') AND

1) Otherwise,

If SUBSTRI NG(TRIM ' TBLVAL') FROM1 FOR 1) = '"' a
SUBSTRI NG( TRI M' TBLVAL' ) FROM
CHAR LENGTH(TRIM' TBLVAL')) FOR 1) = '"',then let

TEMPSTR be the value obtained from evaluating:

SUBSTRI NG( TRI M ' TBLVAL' ) FROM 2
FOR CHAR LENGTH(TRI M TBLVAL')) -

and let TBLSTR be the character string:
FK_TABLE_NAME = ' TEMPSTR AND
Otherwise, let TBLSTR be the character string:

UPPER( FK_TABLE_NAME) = UPPER(' TBLVAL') AND

2)

I) If the value of NL3 is zero, then let TBLSTR be a zero-length str

2)

A) Ifthevalue of NL1 is zero, then let CATSTR be a zero-length string; other]

ing.

nd if

wise,

let CATSTK be the character string:

FK_TABLE_CAT = ' CATVAL' AND

B) Ifthevalue of NLZ is zero, then let SCHSTR be a zero-length string; otherwise,
let SCHSTR be the character string:

FK_TABLE_SCHEM = ' SCHVAL' AND

C) Ifthevalue of NL3is 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
xviii) Let PRED be the result of evaluating:
CATSTR || * ' || SCHSTR|| * ' || TBLSTR || ' ' || 1=1
xix)  Let STMT be the character string:

SELECT *

b)

FROM FOREI GN_KEYS_QUERY
VWHERE PRED
ORDER BY FK_TABLE_CAT, FK_TABLE_SCHEM FK_TABLE_NAME, ORDI NAL_POS| ThON

xx)  ExecDirect is implicitly invoked with S as the value of StatementHandle, STMT as|

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 result

returned contains a description of the primary key (if any) of the specified table together

the descriptions of foreign keys in all other tables that reference that primary key.

i) Let PKS represent the set of rows in S§S’s Information Schema TABLE_CONSTRAI]

view where the value of CONSTRAINT_TYPE is 'PRIMARY KEY".

ii) Let X represent the set of rows formed by a natufal inner join on the values in th
CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINT_NAME coluy
between the rows in SS’s Information Schema REFERENTIAL_CONSTRAINTS viev

the matching rows in SS’s Information Séhema TABLE_CONSTRAINTS view.

iii)  Let FKS represent the rows defining.the foreign keys that reference an individua

primary key in PKS. These rows ate obtained by matching the values of CON-

the

et
with

NTS

A1

nns
 and

STRAINT_CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINT_NAME columns in a

row of PKS to the values in the UNIQUE_CONSTRAINT_CATALOG, UNIQUE_CON-
STRAINT_SCHEMA, and UNIQUE_CONSTRAINT_NAME columns in X.

iv) Let FKSS representthe'set of rows in the combination of all FKS sets.

V) Let PK_COLSreptesent the set of rows in SS’s Information Schema KEY_COLUMN_U

view that define the columns within an individual primary key row in PKS.

vi) Let PKS/COLS represent the set of rows in the combination of all PK_COLS sets.

vii)  LetFK-COLSrepresentthe set of rows in SS’s Information Schema KEY_COLUMN_U

viewthat define the columns within an individual foreign key in FKSS.

viii) \~Let FKS_COLS represent the set of rows in the combination of all FK_COLS sets.

ix) Let XKS_COLS represent the set of extended rows formed by the inner equijoin of
PKS_COLS and UKS_COLS matching CONSTRAINT_CATALOG, CONSTRAINT_SCHE
CONSTRAINT_NAME, and ORDINAL_POSITION of PKS_COLS with CONSTRAINT_(

SAGE

SAGE

MA,
ATA-

LOG, CONSTRAINT_SCHEMA, CONSTRAINT_NAME, and POSITION_IN_UNIQUE_
STRAINT of FKS_COLS, respectively.

ON-

Let PKS_COLS_NAME be the name of each column of PKS_COLS considered in turn; the
names of the columns of XKS_COLS originating from PKS_COLS are respectively ' P_'

|| UKS_COLS_NAME.

Let FKS_COLS_NAME be the name of each column of FKS_COLS considered in turn; the
names of the columns of XKS_COLS originating from FKS_COLS are respectively ' F_*

|| FKS_COLS_NAME.
X) FOREIGN_KEYS_QUERY contains a row for each row in XKS_COLS where:
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Let SUP be the value of Supported that is returned by the execution of GetFeature-

Info with FeatureType = 'FEATURE' and Featureld = 'C041' (corresponding

to

the feature 'Information Schema metadata constrained by privileges in CLI").

Case:

A)  Ifthe value of SUPis 1 (one), then FOREIGN_KEYS_QUERY contains on

eor

more rows describing the foreign keys that reference the primary key of a
specific table in SS’s Information Schema TABLE_CONSTRAINTS view.

1)

2)

3)

4)

5)

6)

7)

8)

9

10)

B) Otherwise, FOREIGN_KEYS_QUERY contains a row for each column ofall the

foreign keys that reference the primary key of a specific table inSS's
Information Schema TABLE_CONSTRAINTS view in accordance|with
implementation-defined (IW075) authorization criteria.

xi) For each row of FOREIGN_KEYS_QUERY:

If the SQL-implementation does not support catalog names, then UK_TABLE|

is set to the null value; otherwise, the value of UK_TABKE_CAT in FOR-
EIGN_KEYS_QUERY is the value of the P_TABLE_CATALOG column in XKS_C(

The value of UK_TABLE_SCHEM in FOREIGN_KEYS QUERY is the value of th
P_TABLE_SCHEMA column in XKS_COLS.

The value of UK_TABLE_NAME in FOREIGN_KEYS_QUERY is the value of the
P_TABLE_NAME column in XKS_COLS.

The value of UK_COLUMN_NAME.innFOREIGN_KEYS_QUERY is the value of t
P_COLUMN_NAME column in XKS”COLS.

If the SQL-implementation.does not support catalog names, then UK_TABLE|

is set to the null value; otherwise, the value of UK_TABLE_CAT in FOR-
EIGN_KEYS_QUERY is the value of the F_TABLE_CATALOG column in XKS_C(

The value of FK-TABLE_SCHEM in FOREIGN_KEYS_QUERY is the value of th¢
F_TABLE_SCHEMA column in XKS_COLS.

The value.of FK_TABLE_NAME in FOREIGN_KEYS_QUERY is the value of the
F_TABILE)NAME column in XKS_COLS.

The'value of FK_COLUMN_NAME in FOREIGN_KEYS_QUERY is the value of the

F~COLUMN_NAME column in XKS_COLS.

CAT

LS.

9%

CAT

LS.

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
of the UPDATE_RULE column in XKS_COLS as follows.

ralue

A) Let UR be the value in the UPDATE _RULE column.

B) IfURis'CASCADE', then the value of UPDATE_RULE is the code for CASCADE

in Table 26, “Miscellaneous codes used in CLI”.

C) IfURis'RESTRICT', then the value of UPDATE_RULE is the code for
RESTRICT in Table 26, “Miscellaneous codes used in CLI”.

D) IfURis'SET NULL', then the value of UPDATE_RULE is the code for SET

NULL in Table 26, “Miscellaneous codes used in CLI”.

E) IfURis'NO ACTION', then the value of UPDATE_RULE is the code for NO

ACTION in Table 26, “Miscellaneous codes used in CLI”.
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F) If URis'SET DEFAULT', then the value of UPDATE_RULE is the code for SET

DEFAULT in Table 26, “Miscellaneous codes used in CLI”.

11) The 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) IfDRis'CASCADE', then the value of DELETE_RULE is the code for CASCADE

in Table 26, “Miscellaneous codes used in CLI”

xii)

xiii)

xiv)

C) IfDRis'RESTRICT', then the value of DELETE_RULE is the code for RE$T]
in Table 26, “Miscellaneous codes used in CLI”.

D) If DRis 'SET NULL', then the value of DELETE_RULE is the-code for SE
NULL in Table 26, “Miscellaneous codes used in CLI".

E) If DRis'NO ACTION', then the value of DELETE_RULEs the code for ]
ACTION in Table 26, “Miscellaneous codes used ify CLI”.

F) If DRis'SET DEFAULT', then the value of DELETE_RULE is the code fo
DEFAULT in Table 26, “Miscellaneous codeswused 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 coléitnh in XKS_COLS.

14) Ifthere are noimplementation-defined (IW076) mechanisms for setting the
of DEFERABILITY in FOREIGN_KEYS_QUERY to the value of the code for INITI
DEFERRED or to the valuecof the code for INITIALLY IMMEDIATE in Table ~

“Miscellaneous codesused in CLI”, then the value of DEFERABILITY in FOR}

EIGN_KEYS_QUERY is'the code for NOT DEFERRABLE in Table 26, “Miscellan
codes used in CLI’;y otherwise, the value of DEFERABILITY in FOR-
EIGN_KEYS_QUERY can be the code for INITIALLY DEFERRED, the value of {
code for INITIALLY IMMEDIATE, or the code for NOT DEFERRABLE in Tabl
“Miscellaneous codes used in CLI”.

15) The value of UNIQUE_OR_PRIMARY in FOREIGN_KEYS_QUERY is 'PRIMARY

Let NLZ)NL2,and NL3 be the values of NameLength1, NameLength2, and NameLen
respectively.

Let CATVAL, SCHVAL, and TBLVAL be the values of PKCatalogName, PKSchemaNa
and PKTableName, respectively.

If the METADATA ID attribute of S is TRUE, then:

RICT

T

NO

r SET

ralue
ALLY
6,

eous

he
p 26,

oth3,

me,

1) If PKCatalogName is a null pointer and the value of the CATALOG NAME infj

prm-

XV)

ation type from Table 28, “Codes and data types for implementation information”,
Y, then an exception condition is raised: CLI-specific condition — invalid use of

null pointer (HY009).

2)  If PKSchemaName is a null pointer or if PKTableName is a null pointer, then an
exception condition is raised: CLI-specific condition — invalid use of null pointer

(HY009).

If PKCatalogName is a null pointer, then NL1 is set to zero. If PKSchemaName is a null
pointer, then NLZ is set to zero. If PKTableName is a null pointer, then NL3 is set to

Zero.
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If NL1 is not negative, then let L be NL1.

If NL1 indicates NULL TERMINATED, then let L be the number of octets of
PKCatalogName that precede the implementation-defined (IV030) null character
that terminates a C character string.

Otherwise, an exception condition is raised: CLI-specific condition — invalid string
length or buffer length (HY090)

xvii) Case:
1)
2)

3)

xviii) Case:
1)
2)

3)

xix) Case:

1)

Let CATVAL be the first L octets of PKCatalogName.

Let SCHVAL be the first L octets of PKSchemaName.

Let TBLVAL be the first L octets of PKTableName.

If NL2 is not negative, then let L be NLZ.

If NL2 indicates NULL TERMINATED, then let L be the number of octets of PKS-
chemaName that precede the implementation-defined.(IV030) null character
that terminates a C character string.

Otherwise, an exception condition is raised: CLI-specific condition — invalid dtring
length or buffer length (HY090).

If NL3 is not negative, then let L be'NL3.

If NL3 indicates NULL TERMINATED, then let L be the number of octets of PKT-
ableName that precede thesimplementation-defined (IV030) null character]that
terminates a C character\string.

Otherwise, an exception condition is raised: CLI-specific condition — invalid dtring
length or bufferdength (HY090).

If the METADATA ID attribute of S is TRUE, then:
A)Y Case:
I) If the value of NL1 is zero, then let CATSTR be a zero-length strjng.

1) Otherwise,

Case:

1) If SUBSTRI NG TRI M ' CATVAL') FROM 1 FOR 1) = '"' aphdif
SUBSTRI NG( TRI M' CATVAL' ) FROM
CHAR_LENGTH(TRI M' CATVAL')) FOR 1) = '"',thenlet

TEMPSTR be the value obtained from evaluating:

SUBSTRI NG ( 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:
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UPPER( FK_TABLE_CAT) = UPPER(' CATVAL') AND

nd if

B) Case:
I) If the value of NLZ is zero, then let SCHSTR be a zero-length string.
1) Otherwise,
Case:
1) If SUBSTRING TRIM'SCHVAL') FROM 1 FOR 1) = '"Ya
SUBSTRI NG TRI M' SCHVAL' ) FROM
CHAR LENGTH(TRI M ' SCHVAL')) FOR 1) = '"',then let

C) Case:

)
1)

2)  Otherwise, let SCHSTR be the'character string:
UPPER( FK_TABLE_SCHEM_)= UPPER(' SCHVAL' ) AND
If the value of NL3ds“Zero, then let TBLSTR be a zero-length strji
Otherwise,
Case:
1) JIfSUBSTRING TRIM' TBLVAL') FROM1 FOR 1) = '"' a
SUBSTRI NG( TRI M ' TBLVAL' ) FROM
CHAR LENGTH(TRI M ' TBLVAL')) FOR 1) = '"',then let
TEMPSTR be the value obtained from evaluating:
SUBSTRI NG ( 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:

TEMPSTR be the value obtained from evaluating:

SUBSTRI NG ( TRIM ' SCHVAL' ) FROM 2
FOR CHAR LENGTH ( TRI M '‘SCHVAL') ) - 2

and let SCHSTR be the character string:

FK_TABLE_SCHEM = ' TEMPSTR AND

UPPER( FK_TABLE_NAVE) = UPPER(' TBLVAL') AND

ing.

nd if

FaVa | .
ULUICTWISC.

N
(-]

A)  Ifthevalue of NL1 is zero, then let CATSTR be a zero-length string; otherwise,
let CATSTR be the character string:

FK_TABLE_CAT = ' CATVAL' AND

B) Ifthevalue of NL2 is zero, then let SCHSTR be a zero-length string; otherwise,
let SCHSTR be the character string:

FK_TABLE_SCHEM = ' SCHVAL' AND

180
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C) Ifthevalue of NL3is zero, then let TBLSTR be a zero-length string; otherwise,
let TBLSTR be the character string:
FK_TABLE _NAME = ' TBLVAL' AND

xx)  Let PRED be the result of evaluating:

CATSTR || * ' || SCHSTR || ' ' || TBLSTR || ' " || 1=1

vvi) 1 nt STMT bn t]nn Fhar’)r‘fnr cfring-

SELECT *

FROM FOREI GN_KEYS_QUERY

VWHERE PRED

ORDER BY FK_TABLE_CAT, FK_TABLE_SCHEM FK_TABLE_NAME, ORDI NAL_PGSI TI ON

xxii) ExecDirect is implicitly invoked with S as the value of StatementHandle, STMT as|the
value of StatementText, and the length of STMT as the value of TeXtLength.

c) IfCHAR_LENGTH(PKN) # 0 (zero) and CHAR_LENGTH(FKN) # Q_(zero), then the result of the
routine is implementation-defined (IV058).

Conformance Rules

None.
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7.25 FreeConnect()

Function

Deallocate an SQL-connection.

Definition

Freefonnect (

Connect i onHandl e IN I NTEGER )
RETURNS SMVALLI NT

General Rules

1) [Let CH be the value of ConnectionHandle.

2) |FreeHandle is implicitly invoked with HandleType indicating CONNECTION HANDLE and with CH
as the value of Handle.

Conformance Rules

None.
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7.26 FreeEnv()

Function

Deallocate an SQL-environment.

Definition

FreeEnv (
Envi ronnent Handl e I'N | NTEGER )
RETURNS SMALLI NT

General Rules

1) |[Let EH be the value of EnvironmentHandle.

2) |FreeHandle is implicitly invoked with HandleType indicating ENVIROQNMENT HANDLE and with
EH as the value of Handle.

Conformance Rules

None.
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7.27 FreeHandle()

Function

Free

aresource.

Definition

Free

General Rules

1)
2)

3)

184

Handl e (

Handl eType IN  SMALLI NT,
Handl e IN I NTEGER )
RETURNS SIMVALLI NT

Let HT be the value of HandleType and let H be the value of Handle.

If HT is not one of the code values in Table 13, “Codes used for SQL/CLI handle types”, then a
exception condition is raised: CLI-specific condition — invalid handle (HYHHH).

Case:

a) IfHT indicates ENVIRONMENT HANDLE, then;

raised: CLI-specific condition — invalid handle (HYHHH).
ii) Let E be the allocated SQL-envirenment identified by H.

iii)  The diagnostics area asso¢iated with E is emptied.

iv) If an allocated SQL-connection is associated with E, then an exception condition
raised: CLI-specific condition — function sequence error (HY010).
V) E is deallocated:and all its resources are freed.
b) If HT indicates CONNECTION HANDLE, then:
i) If H do€s not identify an allocated SQL-connection, then an exception condition is ra

CLI=specific condition — invalid handle (HYHHH).
ii) Léet C be the allocated SQL-connection identified by H.

i) The diagnostics area associated with C is emptied.

i) If H does not identify an allocated SQLi<environment, then an exception conditior} is

ised:

raised: CLI-specific condition — function sequence error (HY010).

iv) If an established SQL-connection is associated with C, then an exception Conditi(1n is

V) Cis deallocated and all its resources are freed.

c¢) 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 (HYHHH).
ii) Let S be the allocated SQL-statement identified by H.

iii)  The diagnostics area associated with S is emptied.
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iv) Let C be the allocated SQL-connection with which S is associated and let EC be the
established SQL-connection associated with C.

v) If EC is not the current SQL-connection, then the General Rules of Subclause 6.3,
“Implicit set connection”, are applied with EC as dormant SQL-connection.

vi) If there is a deferred parameter number associated with S, then an exception condition
is raised: CLI-specific condition — function sequence error (HY010).

vii) Ifthereis an open CLI cursor CR associated with S, then:

1) The General Rules of Subclause 15.4, “Effect of closing a cursor”, in ISO /IEC-9075-
2, are applied with CR as CURSOR and DESTROY as DISPOSITION.

2)  Any fetched row associated with S is removed from associationwith S.

viii) Ifthere is a CLI cursor CR associated with S, then the cursor instafice’descriptor and
cursor declaration descriptor of CR are destroyed.

ix) The automatically allocated CLI descriptor areas associated\with S are deallocatedl and
all their resources are freed.

X) S is deallocated and all its resources are freed.
d) IfHTindicates DESCRIPTOR HANDLE, then:

i) If H does not identify an allocated CLI descriptor area, then an exception conditign is
raised: CLI-specific condition — invalid handle (HYHHH).

ii) Let D be the allocated CLI descriptorarea identified by H.
iii)  The diagnostics area associated-with D is emptied.

iv) Let C be the allocated SQL-connection with which D is associated and let EC be the
established SQL-connection associated with C.

v) If EC is not the current'SQL-connection, then the General Rules of Subclause 6.3,
“Implicit set connection”, are applied with EC as dormant SQL-connection.

vi) The General Rules of Subclause 6.16, “Deferred parameter check”, are applied with D
as DESCRIPTOR AREA.

vii)  Let ATbethe value of the ALLOC_TYPE field of D.

viii) [fATindicates AUTOMATIC, then an exception condition is raised: CLI-specific condition
2-invalid use of automatically-allocated descriptor handle (HY017).

ix) Let L1 be alist of allocated SQL-statements associated with C for which D is the cufrent
application row descriptor. For each allocated SQL-statement Sin L1, the automatigally-
allocated application row descriptor associated with S becomes the current applichtion
row descriptor for S.

X) Let L2 be alist of allocated SQL-statements associated with C for which D is the current
application parameter descriptor. For each allocated SQL-statement S in L2, the auto-
matically-allocated application parameter descriptor associated with S becomes the
current application parameter descriptor for S.

xi) D is deallocated and all its resources are freed.
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Conformance Rules

None.
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Function

Deallocate an SQL-statement.

Definition

Freeptnt (
5t at enent Handl e I N | NTECGER,
Dpt i on IN  SMALLINT )

Gen
1)
2)
3)

4)

5)

6)

RETURNS SMALLI NT

eral Rules

Let SH be the value of StatementHandle and let S be the allocated SQL-statement identified b}
Let OPT be the value of Option.

If OPT is not one of the codes in Table 18, “Codes used for FreeStmt options”, then an exceptic
condition is raised: CLI-specific condition — invalid attribute/identifier (HY092).

Let ARD be the current application row descriptor for §\and let RC be the value of the COUNT
of ARD.

Let APD be the current application parameter descriptor for S and let PC be the value of the CC
field of APD.

Case:
a) IfOPT indicates CLOSE CURSOR and there is an open CLI cursor associated with S, then

i) The General Rules of-Subclause 15.4, “Effect of closing a cursor”, in ISO/IEC 9071
are applied withi\CR as CURSOR and DESTROY as DISPOSITION.

ii) Any fetched rew associated with S is removed from association with S.

b) If OPT indicates. FREE HANDLE, then FreeHandle is implicitly invoked with HandleType|
indicating STATEMENT HANDLE and with SH as the value of Handle.

c) If OPTimdicates UNBIND COLUMNS, then for each of the first RC item descriptor areas of|
the value of the DATA_POINTER field is set to zero.

d) _IOPT indicates UNBIND PARAMETERS, then for each of the first PC item descriptor are
APD, the value of the DATA_POINTER field is set to zero.

r SH.

n

field

UNT

1
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i) Any prepared statement.
ii) Any CLI cursor.
iii)  Any select source.

iv) Any executed statement.

VVICIT O arc-uacsStr U_y\,d:

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 7.4,

“AllocHandle()".
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Conformance Rules

None.
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7.29 GetConnectAttr()

Function

Get the value of an SQL-connection attribute.

Definition

Get Cpnnect Attr (

Connect i onHandl e I N | NTECGER,
\ttribute I'N | NTEGER,
/al ue ouT ANY,

Buf f er Lengt h I'N | NTEGER,
Bt ri ngLengt h ouT | NTEGER )

RETURNS SMALLI NT

General Rules

1) |Case:

a) IfConnectionHandle does notidentify an allocated SQIi-connection, then an exception condition
is raised: CLI-specific condition — invalid handle (HYHHH).

b) Otherwise:
i) Let C be the allocated SQL-connection identified by ConnectionHandle.
ii) The diagnostics area associateddvith C is emptied.

2) |LetA be the value of Attribute.

3) |If Ais not one of the code values inTable 16, “Codes used for connection attributes”, then an
exception condition is raised: CLI-specific condition — invalid attribute identifier (HY092).

4) |If Aindicates POPULATE IPD)then

Case:

a) Ifthereis notestablished SQL-connection associated with C, then an exception condition is
raised: contnection exception — connection does not exist (08003).

b)  Otherwise:
i) If POPULATE IPD for C is True, then Value is set to 1 (one).
ii) If POPULATE IPD for C is False, then Value is set to 0 (zero).

5) IfA iudi\,atca Snv E
a) Let BL be the value of BufferLength.
b)  Let AV be the value of the SAVEPOINT NAME connection attribute.

c) The General Rules of Subclause 6.14, “Character string retrieval”, are applied with Value as
TARGET, AV as VALUE, BL as TARGET OCTET LENGTH, and StringLength as RETURNED OCTET
LENGTH.

6) If A specifies an implementation-defined (IV053) connection attribute, then

Case:
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a) Ifthe datatype for the connection attribute is specified in Table 19, “Data types of attributes”,
as INTEGER, then Value is set to the value of the implementation-defined (IV053) connection
attribute.

b)  Otherwise:
i) Let BL be the value of BufferLength.

ii) Let AV be the value of the implementation-defined (IV053) connection attribute.

111) The General Rules of Subclause 6.14, "Character string retrieval”, are applied with Value
as TARGET, AV as VALUE, BL as TARGET OCTET LENGTH, and StringLength as RETURNED
OCTET LENGTH.

Conformance Rules

None.
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Function

Get the cursor name property associated with an allocated SQL-statement.

Definition

Get Cyr sor Nane (
5t at enment Handle |IN | NTECER,

Cur sor Nane QUT CHARACTER(L),
Buf f er Lengt h I N SMALLI NT,
NarmreLengt h OUT SMALLI NT )

RETURNS SMALLI NT

whete L has a maximum value equal to the implementation-defined (IL006) maximum length of a variable-
length character string.

General Rules

1) [LetSbe the allocated SQL-statement identified by StateméntHandle.
2) |Let CN be the cursor name property associated with,S:
3) |Let BL be the value of BufferLength.

4) |The General Rules of Subclause 6.14, “Character string retrieval”, are applied with CursorNarhe as
TARGET, CN as VALUE, BL as TARGET OCTEFLENGTH, and NameLength as RETURNED OCTET
LENGTH.

Conformance Rules

None.
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7.31 GetData()

Function

Retrieve a column value.

Definition

GetData (
5t at enent Handl e I N | NTECGER,
Col utmMNunber I'N SMALLI NT,
[ar get Type I'N SMVALLI NT,
[ar get Val ue aut ANY,
Buf f er Lengt h I'N | NTECGER,
5t rLen_or _I nd ouT | NTEGER )

RETURNS SMVALLI NT

General Rules

1) |Let S be the allocated SQL-statement identified by StatementHandle.
2) |Case:

a) Ifthereis no fetched rowset associated with S,‘thén an exception condition is raised: CL{l-
specific condition — function sequence error.(HY010).

b) Ifthe fetched rowsetassociated with S'isempty, then a completion condition is raised: ngdata
(02000), TargetValue and StrLen_or_Ind‘are set to implementation-dependent (UV057) values,
and no further rules of this Subclause are applied.

c) Otherwise, let R be the fetched'rowset associated with S.

3) |LetARD be the current application row descriptor for S and let N be the value of the
TOP_LEVEL_COUNT field of ARD.

4) [LetAS be the value of the'ARRAY_SIZE field in the header of ARD. Let P be the value of the attrjbute
CURRENT OF POSITION-of S.

5) |[Let CR be the CLI'cursor associated with S.

6) |IfPisgreaterthan AS, the P-th row in R has not been fetched, or the operational scrollability property
of CRis NO;SCROLL and AS is greater than 1 (one), then an exception condition is raised: CLI-sppcific
conditign > invalid cursor position (HY109).

7) |LetFRbe the P-th row of R.

8) Let D he the r‘ngrnn of the tahle defined hy the select source assaciatedswith S

9) If Nisless than zero, then an exception condition is raised: dynamic SQL error — invalid descriptor
count (07008).

10) Let CN be the value of ColumnNumber.

11) IfCNislessthan 1 (one) or greater than D, then an exception condition is raised: dynamic SQL error
— invalid descriptor index (07009).

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
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16)

17)
18)

19)
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the column number associated with such an item descriptor area and let HBCN be the value of
MAX(BCN). Otherwise, let HBCN be zero.

Let IDA be the item descriptor area of ARD specified by CN. If the value of TYPE in IDA is either ROW,
ARRAY, or MULTISET, or if the LEVEL of IDA is greater than 0 (zero), then an exception condition
is raised: dynamic SQL error — invalid descriptor index (07009).

NOTE 31 — GetData 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.

T CANTsTIot greater thram HBEN, tiren

Case:

a) Ifthe DATA_POINTER field of IDA is not zero, then an exception condition is raised: dyn@gmic
SQL error — invalid descriptor index (07009).

b) Ifthe DATA_POINTER field of IDA is zero, then it is implementation-defined (IA186) whether
an exception condition is raised: dynamic SQL error — invalid descriptor index (07009).

NOTE 32 — This implementation-defined (IA186) feature determines whether columns before the highest
bound column can be accessed by GetData.

If there is a fetched column number associated with FR, then let #¥CN be that column number; oth-
erwise, let FCN be zero.

NOTE 33 — “fetched column number” is the ColumnNumber value used with the previous invocation (if any)|of the
GetData routine with FR. See the General Rules later in this Subclduse where this value is set.

Case:

a) IfFCN is greater than zero and CN is not greater than FCN, then it is implementation-defined
(IA187) whether an exception conditiontis raised: dynamic SQL error — invalid descriptpr
index (07009).

NOTE 34 — This implementation-defined (IA187) feature determines whether GetData can only acces
columns in ascending column number order.

b) If FCN is less than zero, then;

wn

i) Let AFCN be the‘absolute value of FCN.
ii) Case:

1) KENisless than AFCN, then it is implementation-defined (IA187) whether|an
exception condition is raised: dynamic SQL error — invalid descriptor index
(07009).

NOTE 35 — This implementation-defined (IA187) feature determines whether GetDatj can
only access columns in ascending column number order.

2) IfCNis greater than AFCN, then let FCN be AFCN.

Let T be the value of TargetType.

Let HL be the programming language of the invoking host program. Let operative data type corres-
pondence table be the data type correspondence table for HL as specified in Subclause 6.19, “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.

If exactly one of the following is true, then an exception condition is raised: CLI-specific condition
— invalid data type in application descriptor (HY003).

a) Tindicates neither DEFAULT nor ARD TYPE and is not one of the code values in Table 7, “Codes
used for application data types in SQL/CLI".
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20)

21)
22)

23)

24)
25)

26)

194

b)

T is one of the code values in Table 7, “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.

If T does not indicate ARD TYPE, then the data type of the <target specification> described by /DA

is set

toT.

Let IRD be the implementation row descriptor associated with S.

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

a) LetCT, P,and SCbe the values of the TYPE, PRECISION, and SCALE fields, respectively, fq
CN-th item descriptor area of IRD for which LEVEL is 0 (zero).

b) The data type, precision, and scale of the <target specification> described by IDA are sef
CT, P, and SC, respectively, for the purposes of this GetData invocation only.

If IDA is not valid as specified in Subclause 6.17, “Description of CLI item descriptor areas”, th

exception condition is raised: dynamic SQL error — using clause does not match target specifica
(07002).

Let TT be the value of the TYPE field of IDA.

r the

to

PN an
tions

ble 6,

R

RY
mber
ised:

on>:

d by

)’

Case:
a) If TT indicates CHARACTER, then:

i) Let UT be the code value corresponding to.GHARACTER VARYING as specified in Ta
“Codes used for implementation data types in SQL/CLI".

ii) Let CL be the implementation-defined (IL006) maximum length for a CHARACTEH
VARYING data type.

b) Otherwise, let UT be TT and let CL(be zero.
Case:
a) IfFCNis less than zero, then

Case:

i) If TT does not indicate CHARACTER, CHARACTER LARGE OBJECT, BINARY, BINA
VARYING; or BINARY LARGE OBJECT, then AFCN becomes the fetched column nu
assocjated with the fetched row associated with S and an exception condition is rg
dynamic SQL error — invalid descriptor index (07009).

ii) 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 funct
SUBSTRI NG ( DV FROM (FL+1) )

b) Otherwise:

i) Let FL be zero.

ii) Let SDT be the effective data type of the CN-th <select list> column as represente
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, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG
SCOPE_SCHEMA, and SCOPE_NAME fields in the CN-th item descriptor area of IRD. Let
SV be the value of the <select list> column, with data type SDT.
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iii)  If TYPE indicates USER-DEFINED TYPE, then let the most specific type of the CN-th
<select list> column whose value is SV be represented by the values of the SPE-
CIFIC_TYPE_CATALOG, SPECIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_NAME fields in
the corresponding item descriptor area of IRD.

iv) 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, CHARAC-
TER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,
USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,

1)

2)

3)

4)

5)

vi) Case:

1)

2)

USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_N
fields of IDA.

v) Let LTDT be the data type on the last retrieval of the CN-th <target specification>|
any. If exactly one of the following is true, then it is implementation-defined (IA1
whether or not exception condition is raised: dynamic SQL error — data type trans
function violation (0700B).

If LTDT and TDT both identify a binary large object type and only one of LTI
and TDT is a binary large object locator.

If LTDT and TDT both identify a character large abject type and only one of
and TDT is a character large object locator.

If LTDT and TDT both identify an array typeand only one of LTDT and TDT i
array locator.

If LTDT and TDT both identify a multiset type and only one of LTDT and TDT

multiset locator.

If LTDT and TDT both identify a user-defined type and only one of LTDT and
is a user-defined type locator.

If TDT is a locatortype, then
Case:

A)  IfiSVis not the null value, then a locator L that uniquely identifies SV i
génerated and the value TV of the CN-th <target specification> is set ]
implementation-dependent (UV043) four-octet value that represents

B) Otherwise, the value TV of the CN-th <target specification> is the null v
If SDT and TDT are predefined data types, then
Case:

A)  Ifthe <cast specification>

\ME

if
38)
form

DT

L.TDT

S an

isa

DT

D an
L.

alue.

CAST ( SV AS TDT)

does not conform to the Syntax Rules of Subclause 6.13, “<cast specifica-
tion>",in ISO/IEC 9075-2, and there is an implementation-defined (1A184)
conversion from type SDT to type TDT, then that implementation-defined
(IA184) conversion is effectively performed, converting SV to type TDT, and

the result is the value TV of the CN-th <target specification>.
B) Otherwise:

1) If the <cast specification>
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27)
28)

29)
30)

196

CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast

spe-

cification>",in ISO/IEC 9075-2, then an exception condition is raised:
dynamic SQL error — data type transform function violation (0700B).

1) The <cast specification>

CAST ( SV AS TDT )

is effectively performed, and the result is the value TV of the Clll-th

<target specification>.
3) IfSDTis a user-defined type and TDT is a predefined data type, then:
A) Let DT be the data type identified by SDT.

B) Ifthe current SQL-session has a group name corresponding to the use
defined name of DT, then let GN be that group name; otherwise, let G]
the default transform group name associatedwith the current SQL-ses

C) The Syntax Rules of Subclause 9.31, “Determination of a from-sql func
in ISO/IEC 9075-2, are applied with DT@s TYPE and GN as GROUP; let
be the FROM-SQL FUNCTION returned from the application of those Sy
Rules.

Case:

1) If there is an applicable from-sql function, then let FSFRT be thie

<returns data type> of FSF.
Case:

1)  If FSFRT is compatible with TDT, then the from-sql functi
TSF is effectively invoked with SV as its input parameter

the <return value> is the value TV of the CN-th <target sp¢
ation>.
2)  Otherwise, an exception condition is raised: dynamic SQL
— data type transform function violation (0700B).
1) Otherwise, an exception condition is raised: dynamic SQL error

data type transform function violation (0700B).
CN becomesthe fetched column number associated with the fetched row associated with S.
If TV is'the null value, then

CaSe:

r_
V be
sion.

ion”,
FSF
'ntax

bn
hind
cific-

error

a) If Strhen_or_Ind {Sa nuit pointer; teln an exception condition ;S ratsed: data exceptiom — null

value, no indicator parameter (22002).

b)  Otherwise, StrLen_or_Ind is set to the appropriate “Code” for SQL NULL DATA in Table 26,
“Miscellaneous codes used in CLI”, and the value of TargetValue is implementation-dependent

(UV056).
Let OL be the value of BufferLength.

If null termination is True for the current SQL-environment, then let NB be the length in octets of

a null terminator in the character set of the i-th bound target; otherwise let NB be 0 (zero).
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31) If TVis not the null value, then:

a) StrLen_or_Ind is set to 0 (zero).

b) Case:

ata()

i) If TT does not indicate CHARACTER, CHARACTER LARGE OBJECT, BINARY, BINARY
VARYING, or BINARY LARGE OBJECT, then TargetValue is set to TV.

ii) Otherwise:

1)

2)

3)

4)
5)

Conformance Rules

None.

If TT is CHARACTER or CHARACTER LARGE OBJECT, then:

A) If TVis a zero-length character string, then it is implementation-defined

(IA189) whether or not an exception condition is raised: dat@excepti
zero-length character string (2200F).

B) The General Rules of Subclause 6.14, “Character string'retrieval”, are ap
with TargetValue as TARGET, TV as VALUE, OL as TARGET OCTET LEN(
and StrLen_or_Ind as RETURNED OCTET LENGTH:

If TT is BINARY, BINARY VARYING, or BINARY LARGE OBJECT, then the Ger
Rules of Subclause 6.15, “Binary string retrieval”, are applied with TargetVz
as TARGET, TV as VALUE, OL as TARGET OCTEFLENGTH, and StrLen_of_Ind
RETURNED OCTET LENGTH.

If FCN is not less than zero, then let DY be TV and let DL be the length of TV|i

octets.

Let FL be (FL+OL-NB).

Dn —

plied
[ TH,

eral
lue
0S

If FL is less than DL, then €CN becomes the fetched column number associ
with the fetched row associated with S and FL, DV and DL become the fetc
length, data value, and-data length, respectively, associated with the fetcheg
column number.

ted
d
|
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Function

Get a field from a CLI descriptor area.

Definition

Get DgscField (

Descri pt or Handl e I N | NTECGER,
Recor dNumber I'N SMALLI NT,
i el dl dentifier I N SMALLI NT,
Val ue QuT ANY,
Buf f er Lengt h I'N | NTECGER,
Bt ri ngLengt h out | NTEGER )

RETURNS SMVALLI NT

General Rules

1) |Let D be the allocated CLI descriptor area identified by DescriptorHandle and let N be the valpe of
the COUNT field of D.

2) |Let FI be the value of Fieldldentifier.

3) |If Flis not one of the code values in Table 20, “Codés used for SQL/CLI descriptor fields”, then an
exception condition is raised: CLI-specific condition — invalid descriptor field identifier (HY09] ).

4) [Let RN be the value of RecordNumber.

5) |Let TYPEbe the value of the Type column-in the row of Table 20, “Codes used for SQL/CLI descrjiptor
fields”, that contains FI.

6) | The General Rules of Subclause 6.16, “Deferred parameter check”, are applied with D as DESCRIPTOR
AREA.

7) |If TYPEis'ITEM', then:

a) IfRNisless than)1 (one), then an exception condition is raised: dynamic SQL error — inypalid
descriptor index (07009).

b) If RN is-greater than N, then a completion condition is raised: no data (02000).

8) |If Disanimplementation row descriptor, then let S be the allocated SQL-statement associated|with
D.

9) [Let'MBR be the value of the May Be Retrieved column in the row of Table 22, “Ability to retrieye

QQ‘ I/PI I anr‘ripfnr Fin]ﬂc", that contains FLand the column that contains the r‘ncrvipfnr fypn

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 (HY007).

11) If MBRis'No', then an exception condition is raised: CLI-specific condition — invalid descriptor field
identifier (HY091).

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 identifier (HY091).
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Let IDA be the item descriptor area of D specified by RN.

If TYPE is 'HEADER', then header information from the descriptor area D is retrieved as follows.

Case:
a) IfFlindicates COUNT, then the value retrieved is N.

b) If Flindicates ALLOC_TYPE, then the value retrieved is the allocation type for D.

15)

16)
17)

18)
19)

Con

\,) Iflr'l' ;ud;\,qtco dall ;ulylculcutatiuu dcf;ucd (IEGlO) dCDLl ;Ptul hcadcx f;C}d thcu thc VCll e
retrieved is the value of the implementation-defined (IE019) descriptor header field identified
by FIL.

d) Otherwise, if Flindicates a descriptor header field defined in Table 20, “Codes used for SQIL/CLI
descriptor fields”, then the value retrieved is the value of the descriptor headé€pfield identified
by FL

If TYPE is 'ITEM', then item information from the descriptor area D is retrieved as follows.

Case:

a) IfFlindicates animplementation-defined (IE019) descriptoritem field, then the value retrleved

is the value of the implementation-defined (IE019) descriptor item field of IDA identifie
FL.

b)  Otherwise, if FI indicates a descriptor item field defined in Table 20, “Codes used for SQI
descriptor fields”, then the value retrieved is the value of the descriptor item field of ID:
identified by FI.

Let V be the value retrieved.

If Fl indicates a descriptor field whose row:int Table 5, “Fields in SQL/CLI row and parameter
descriptor areas”, contains a Data Type that is not CHARACTER VARYING, then Value is set to |
no further rules of this Subclause arefapplied.

Let BL be the value of BufferLength.

If Fl indicates a descriptor field whose row in Table 5, “Fields in SQL/CLI row and parameter
descriptor areas”, contains a Data Type that is CHARACTER VARYING, then the General Rules
Subclause 6.14, “Character string retrieval”, are applied with Value as TARGET, V as VALUE, Bl
TARGET OCTET LENGTH, and StringLength as RETURNED OCTET LENGTH.

formance Rules

None.

d by

JCLI

V and

of
as
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Function

Get commonly-used fields from a CLI descriptor area.

Definition

Get DgscRec (
Descri pt or Handl e I N | NTECGER,
Recor dNumber I'N SMALLI NT,
Nanme ouT CHARACTER(L) ,
Buf f er Lengt h I'N SMALLI NT,
NarmreLengt h ouT SMVALLI NT,
[ype ot SMALLI NT,
BubTy pe ouT SMVALLI NT,
L engt h ouT | NTECGER,
Pr eci si on ouT SMALLI NT,
Bcal e QuT SMALLI NT,
Nul | abl e Ut SMALLI NT )

whel
lengt

Gen

1)

2)

3)
4)

5)

RETURNS SMALLI NT

e L has a maximum value equal to the implementation-definéd (IL006) maximum length of a vari
h character string.

eral Rules

Let D be the allocated CLI descriptor area identified by DescriptorHandle and let N be the val
the COUNT field of D.

The General Rules of Subclause 6.16,“Deferred parameter check”, are applied with D as DESCRI|
AREA.

Let RN be the value of RecordNumber.
Case:

a) IfRNisless thamyl (one), then an exception condition is raised: dynamic SQL error — in
descriptor index (07009).

able-

e of

PTOR

balid

If D is an.implementation row descriptor associated with an allocated SQL-statement S and t
is no prepared or executed statement associated with S, then an exception condition is raised
specifi¢:condition — associated statement is not prepared (HY007).

b)  Otherwise)if RN is greater than N, then a completion condition is raised: no data (| OZOOI).

ere
CLI-

6)

Let ITEM be the <dynamic parameter specification> or <select list> column (or part thereof, if the

7)
8)

200

item descriptor area of D is a subordinate descriptor) described by the item descriptor area of D

specified by RN.
Let BL be the value of BufferLength.
Information is retrieved from D:

a) If Typeis 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.
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If Length is not a null pointer, then Length is set to value of the OCTET_LENGTH field of ITEM.

If Precision is not a null pointer, then Precision is set to the value of the PRECISION field of
ITEM.

If Scale is not a null pointer, then Scale is set to the value of the SCALE field of ITEM.
If Nullable is not a null pointer, then Nullable is set to the value of the NULLABLE field of ITEM.

If Name is not a null pointer, then

Conformance Rules

None.

Case:

i) If null termination is False for the current SQL-environment and BL is zero) then jno
further rules of this Subclause are applied.

ii) Otherwise:

1) The value retrieved is the value of the NAME field of ITEM.
2) Let V/be the value retrieved.

3) The General Rules of Subclause 6.14, “Character stting retrieval”, are applied/with
Name as TARGET, V as VALUE, BL as TARGET QCTET LENGTH, and NameLength
as RETURNED OCTET LENGTH.
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Function

Get information from a CLI diagnostics area.

Definition

Get D agFi el d (
Handl eType IN SMALLI NT,
Handl e IN | NTEGER,
Recor dNunber I N SMALLI NT,
Di agl dentifier I'N SMALLI NT,
Di agl nfo ouT ANY,
Buf f er Lengt h I N SMALLI NT,
5t ri ngLengt h ot SMVALLI NT )

Gen

1)
2)

3)

4)
5)

6)

IfHT

Case:

a)

b)

c)

d)

RETURNS SMALLI NT

eral Rules

Let HT be the value of HandleType.

exception condition is raised: CLI-specific condition <<‘invalid handle (HYHHH).

Let DI be thewalue of Diagldentifier.

=

is not one of the code values in Table 13, “Codes used for SQL/CLI handle types”, then a

If HT indicates ENVIRONMENT HANDLE and Handle does not identify an allocated SQL
environment, then an exception condition is raised: CLI-specific condition — invalid handle
(HYHHH).

If HT indicates CONNECTION:HANDLE and Handle does not identify an allocated SQL-connec-
tion, then an exception condition is raised: CLI-specific condition — invalid handle (HYHHH).

If HT indicates STATEMENT HANDLE and Handle does not identify an allocated SQL-statetment,
then an exceptionrcondition is raised: CLI-specific condition — invalid handle (HYHHH).

If HT indicates DESCRIPTOR HANDLE and Handle does notidentify an allocated CLI descrjiptor
area, thenah.exception condition is raised: CLI-specific condition — invalid handle (HYHHH).

If DI is not one of the code values in Table 12, “Codes used for SQL/CLI diagnostic fields”, thep an
exception condition is raised: CLI-specific condition — invalid attribute value (HY024).

lset TYPE be the value of the Type column in the row that contains DI in Table 12, “Codes used for

CAT /11 diaos

13,

7)
8)

9)

202

1 fio £3
oL/ GO GragitoStreIeTas—

Let RN be the value of RecordNumber.

LetR

be 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 36 — The GetDiagRec, GetDiagField, and Error routines can cause exception or completion conditions to be
raised, but they do not cause diagnostic information to be generated.

If TYPE is 'STATUS', then:
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a)

b)
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If RN is less than 1 (one), then an exception condition is raised: invalid condition number
(35000).

1d()

If RN is greater than N, then a completion condition is raised: no data (02000), and no further

rules of this Subclause are applied.

If DI indicates ROW_COUNT and R is neither Execute nor ExecDirect, then an exception condition
is raised: CLI-specific condition — invalid attribute identifier (HY092).

If TYPEis 'HEADER', then headerinformation from the diagnostics area associated with the res

identified by Handle is retrieved.

a)
b)

d)

If DI indicates NUMBER, then the value retrieved is N.
If DI indicates DYNAMIC_FUNCTION, then

Case:

urce

i) If no SQL-statement was being prepared or executed by R, then the value retrieved is

a zero-length string.

ii) Otherwise, the value retrieved is the character identifieryof the SQL-statement bging

prepared or executed by R. The value DYNAMIC_FUNCTION values are specified {n

Table 39, “SQL-statement codes”, in ISO/IEC 9075-2.

NOTE 37 — Additional valid DYNAMIC_FUNCTION,values are defined in some other parts of the

ISO/IEC 9075 series.
If DI indicates DYNAMIC_FUNCTION_CODE, then

Case:

i) If no SQL-statement was being prepared or executed by R, then the value retrievéd is

0 (zero).

ii) Otherwise, the value rettieved is the integer identifier of the SQL-statement beinlg
prepared or executed\by R. The value DYNAMIC_FUNCTION_CODE values are spe¢i
in Table 39, “SQL-statement codes”, in ISO/IEC 9075-2.

fied

NOTE 38 — Additional valid DYNAMIC_FUNCTION_CODE values are defined in some other pafts of

the ISO/IEC 9075 series.

If DI indicates REFURNCODE, then the value retrieved is the code indicating the basic r¢sult

of the execution of R. Subclause 4.3, “Return codes”, specifies the code values and their
meanings!

NQOTE-39 — The value retrieved will never indicate Invalid handle or Data needed, since no diagnostic

information is generated if this is the basic result of the execution of R.

If-PI indicates ROW_COUNT, the value retrieved is the number of rows affected as the rg¢sult

of executing a <delete statement: searched>, <insert statement>, <merge statement>, of

<update statement: searched> as a direct result of the execution of the SQL-statement exe¢uted

by R. Let 5 be 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 S is an <insert statement>, then the value retrieved is the number of rows inserted
into T.

ii) 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

203
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204

<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 S contains 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:

SEILECT COUNT (*)

iii)

2)

3)

If S is a<delete statement: searched> or an <update statement: searched>, then

Case:

1)

2)

FROM TR1L MCN, TR2
VWHERE SC

before the execution of S.

If S contains a <merge when not matched clause> and does noticontain a <njerge
when matched clause>, then the value retrieved is effectively derived by execliting
the statement:

( SELECT COUNT(*)
FROM TR1 MCN
RI GHT OUTER JOI N
TR2
ON SC)

( SELECT COUNT (*)
FROM TR1 MCN, TR2
WHERE SC )

before the execution of S.

If S contains both a <merge when matched clause> and a <merge when not
matched clause>, then thewvalue retrieved is effectively derived by executing the
statement:

SELECT COUNT( *)
FROM TR1 MCN
RI GHT QUTER JO N
TR2
ON SC

before the execution of S.

If S does not contain a <search condition>, then the value retrieved is the cajrdin-
ality of T before the execution of S.

Otherwise, let SC be the <search condition> directly contained in S. The valjie
retrieved is effectively derived by executing the statement:

SELECT COUNT( *)
FROM T
WHERE SC

before the execution of S.

The value retrieved following the execution by R of 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
(uv1z27).
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f) If DI indicates MORE, then the value retrieved is

Case:

i) If more conditions were raised during execution of R than have been stored in the

diagnostics area, then 1 (one).

ii) If all the conditions that were raised during execution of R have been stored in the

diagnostics area, then 0 (zero).

g) It DI'indicates TRANSACTIONS_COMMITTED, then the value retrieved i1s the number of
transactions that have been committed since the most recent time at which the diaghos
area for HT was emptied.

NOTE 40 — See the General Rules of Subclause 13.3, “<externally-invoked procedure>”, in ISO/IEC 90

TRANSACTIONS_COMMITTED indicates the number of SQL-transactions that were committed during
invocation of an external routine.

h) IfDIindicates TRANSACTIONS_ROLLED_BACK, then the value retrieved is the number of
transactions that have been rolled back since the most recent time‘at which the diagnoq
area for HT was emptied.

NOTE 41 — See the General Rules of Subclause 13.3, “<externally-invoked procedure>”", in ISO/IEC 90

TRANSACTIONS_ROLLED_BACK indicates the number of SQL-transactions that were rolled back durin
invocation of an external routine.

i) If DI indicates TRANSACTION_ACTIVE, then the valueretrieved is 1 (one) ifan SQL-transa
is currently active and is 0 (zero) if an SQL-transaction is not currently active.

NOTE 42 — TRANSACTION_ACTIVE indicates whetheran SQL-transaction is active upon return from
external routine.

QL-

tics

/5-2.
the

SQL-
tics

/5-2.
o the

ction

hn

i) If DI indicates an implementation-defined (IE017) diagnostics header field, then the value

retrieved is the value of the implementation-defined (IE017) diagnostics header field.

If TYPE is 'STATUS', then information from the RN-th status record in the diagnostics area assoc
with the resource identified by Handle is retrieved.

a) If DIindicates CONDITION:NUMBER, then the value retrieved is RN.

b) If DI indicates SQLSTATE, then the value retrieved is the SQLSTATE value corresponding
the status conditien:

jated

F to

c) IfDlindicates-NATIVE_CODE, then the value retrieved is the implementation-defined (IVJ059)

native error'cede corresponding to the status condition.

d) If Dlindicates MESSAGE_TEXT, then the value retrieved is

Case;

i If the value of SQLSTATE corresponds to external routine invocation exception (39000),
external routine exception (38000), or warning (01000), then the message text itgm of
+ha COT 1nunlend ot that vt d +hn Avyonmtdiasy ~a At A
CIIC LJ\{IJ ITITVUNRCU TUULITIIU tIIdu  Iraliocu uIIce \41\\4\.{1.’\—1\.’11 CUITUITIVUIL.

ii) Otherwise, an implementation-defined (IV060) character string.

NOTE 43 — An SQL-implementation can provide <space>s or a zero-length string or a character

string that describes the status condition.

e) If DIindicates MESSAGE_LENGTH, then the value retrieved is the length in characters of the

character 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.
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g)

h)

If DI indicates CLASS_ORIGIN, then the value retrieved is the identification of the naming
authority that defined the class code of the SQLSTATE value corresponding to the status
condition. That value shall be 'ISO 9075' if the class code is fully defined in Subclause 24.1,
“SQLSTATE”, in ISO/IEC 9075-2 or Subclause 10.1, “SQLSTATE”, and shall be an implemen-
tation-defined (IV025) character string other than 'ISO 9075’ for every implementation-defined
(IV025) class code.

If DI indicates SUBCLASS_ORIGIN, then the value retrieved is the identification of the naming
authority that defined the subclass code of the SQLSTATE value corresponding to the status

condition. Thatvalue shall be 'ISO 9075" 1t the subclass code 1s fully detined in Subclause
“SQLSTATE”, in ISO/IEC 9075-2, or Subclause 10.1, “SQLSTATE”, and shall be an implen
tation-defined (IV026) character string other than 'ISO 9075’ for every implementation-de
(IV026) subclass code.

If DI indicates CURSOR_NAME, CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, CON-
STRAINT_NAME, CATALOG_NAME, SCHEMA_NAME, TABLE_NAME, COLUMN_NAME, PA
METER_MODE, PARAMETER_NAME, PARAMETER_ORDINAL_POSITION, ROUTINE_CATA
ROUTINE_SCHEMA, ROUTINE_NAME, SPECIFIC_NAME, TRIGGER_CATALOG, TRIGGER_SCH
or TRIGGER_NAME, then the values retrieved are

Case:

i)

If the value of SQLSTATE corresponds to warning~— cursor operation conflict (01
then the value of CURSOR_NAME is the name-0f the cursor that caused the compl
condition to be raised.

If the value of SQLSTATE corresponds to integrity constraint violation (23000), tra
tion rollback — integrity constraint violation (40002), or triggered data change violl
(27000), then:

1)

2)

The values of CONSTRAINT_CATALOG and CONSTRAINT_SCHEMA are the
<catalog name> and,the <unqualified schema name> of the <schema name
the schema containing the constraint or assertion. The value of CON-
STRAINT_NAME:s’the <qualified identifier> of the constraint or assertion.

Case:

A)  Ifithe violated integrity constraint is a table constraint, then the value
TABLE_NAME is the <qualified identifier> of the table TBL in which t}
table constraint is contained.

Case:

I) If TBL is a declared local temporary table, then the values of C/
LOG_NAME and SCHEMA_NAME are spaces and 'MODULE', res
ively.

1) Otherwise, the values of CATALOG_NAME and SCHEMA_NAME

24.1,
en-
fined

RA-
LOG,
EMA,

001),

btion

hsac-
ntion

> of

of
e

ATA-
pect-

are

tha <ccatalagnarmnas and tha oo lifind coh i namans A+
the-<Ea > <t €>-6

<schema name> of TBL, respectively.

B) Ifthe violated integrity constraint is an assertion and if only one table ref-

erenced by the assertion has been modified as a result of executing the
statement, then the values of CATALOG_NAME, SCHEMA_NAME, and

SQL-

TABLE_NAME are the <catalog name>, the <unqualified schema name> of
the <schema name>, and the <qualified identifier>, respectively, of the

modified table.

C)  Otherwise, the values of CATALOG_NAME, SCHEMA_NAME, and
TABLE_NAME are <space>s.
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iii)  If the value of SQLSTATE corresponds to syntax error or access rule violation (42000),
then:

1)  The values of CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME are the
<catalog name>, the <unqualified schema name> of the <schema name> of the
schema that contains the table that caused the syntax error or the access rule
violation and the <qualified identifier>, respectively. If TABLE_NAME refers to a
declared local temporary table, then CATALOG_NAME is <space>s and
SCHEMA_NAME contains 'MODULE'.

2) Ifthe syntax error or the access rule violation was for an inaccessible celumn,
then the value of COLUMN_NAME is the <column name> of that column. Otherwise,
the value of COLUMN_NAME is <space>s.

iv) If the value of SQLSTATE corresponds to invalid cursor state (24000), then the value of
CURSOR_NAME is the name of the CLI cursor that is in the invalid'state.

V) If the value of SQLSTATE corresponds to with check option violation (44000), thenh the
values of CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME are the <catalog name>
and the <unqualified schema name> of the <schema name>)of the schema that conltains
the view that caused the violation of the WITH CHECK'OPTION, and the <qualifigd
identifier> of that view, respectively.

vi) If the value of SQLSTATE does not corresponddto syntax error or access rule violation
(42000), then:

1) Ifthe values of CATALOG_NAME, SCHEMA_NAME, TABLE_NAME, and
COLUMN_NAME identify a column for which no privileges are granted to the
enabled authorization identifiers, then the value of COLUMN_NAME is replaced
by a zero-length string.

2) Ifthe values of CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME identify a
table for which no.privileges are granted to the enabled authorization identifiers,
then the values of CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME are
replaced by azero-length string.

3) Ifthe values of CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CON-
STRAINT) NAME identify a <table constraint> for some table T'and if no privileges
for T'are granted to the enabled authorization identifiers, then the values of
CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINT_NAME|are
replaced by a zero-length string.

4)./ If the values of CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CON-
STRAINT_NAME identify an assertion contained in some schema S and if the
owner of Sis not included in the set of enabled authorization identifiers, thejn the
values of CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CON-
STRAINT_NAME are replaced by a zero-length string.

vil] _ If the value of SQLSTATE corresponds to triggered action exception (09000], To trans-
action rollback — triggered action exception (40004), or to triggered data change viola-
tion (27000) that was caused by a trigger, then:

1) Thevalues of TRIGGER_CATALOG and TRIGGER_SCHEMA are the <catalog name>
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
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<qualified identifier> of the <table name>, respectively, of the table on whic
trigger is defined.

h the

viii) Ifthe value of SQLSTATE corresponds to external routine invocation exception (39000),
or to external routine exception (38000), then:

1) Thevalues of ROUTINE_CATALOG and ROUTINE_SCHEMA are the <catalog 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>f|the
<routine name> and the <identifier> of the <specific name> of the SQL-invpked
routine, respectively.

3) Case:

A)  Ifthe condition is related to some parameter P; of the(SQL-invoked roytine,
then:
1) The value of PARAMETER_MODE is the-sparameter mode> of P;.
1) The value of PARAMETER_ORDINALPOSITION is the value of |.
[II)  The value of PARAMETER_NAME is a zero-length string.

B) Otherwise:
1) The value of PARAMETER_MODE is a zero-length string.
1) The value of PARAMETER_ORDINAL_POSITION is 0 (zero).
[II)  The value of PARAMETER_NAME is a zero-length string.

ix) If the value of SQLSTATE cotresponds to data exception — numeric value out of rgnge

(22003), data exception'<= invalid character value for cast (22018), data exceptior
string data, right truncation (22001), data exception — interval field overflow (22,
integrity constraint vielation (23000), or warning — string data, right truncation (01
and the condition was raised as the result of an assignment to an SQL parameter d
an SQL-invoked-routine invocation, then:

1)

2)

3)

Theyalues of ROUTINE_CATALOG and ROUTINE_SCHEMA are the <catalog n{
and’<unqualified schema name>, respectively, of the <schema name> of thd
schema containing the SQL-invoked routine.

The values of ROUTINE_NAME and SPECIFIC_NAME are the <identifier> of

015),
004),
iring

ime>

the

<routine name> and the <identifier> of the <specific name>, respectively, of the

SQL-invoked routine.

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.

C) Ifan <SQL parameter name> was specified for the SQL parameter whe

n the

SQL-invoked routine was created, then the value of PARAMETER_NAME is
the <SQL parameter name> of that SQL parameter, P;; otherwise, the value

of PARAMETER_NAME is a zero-length string.

i) If DI indicates SERVER_NAME or CONNECTION_NAME, then the values retrieved are
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Case:

i) If R is Connect, then the name of the SQL-server explicitly or implicitly referenced by
R and the implementation-defined (IV061) connection name associated with that SQL-
server reference, respectively.

ii) If Ris Disconnect, then the name of the SQL-server and the associated implementation-

defined (IV061) connection name, respectively, associated with the allocated SQL-

connection referenced by R.

k)

D)

m)

n)

Let V be the value retrieved.

If DI indicatesadiagnostics field whose row in Table 1, “Header fields in SQL/CLI diagnostics af
or Table 2, “Status record fields in SQL/CLI diagnostics areas”, contains a Data Type that is ne
CHARACTER nor CHARACTER VARYING, then DiagInfo is set to V and no further rules of this
clause are’applied.

Let\BL be the value of BufferLength.

iii)  If the status condition was caused by the application of the General Rules of
Subclause 6.3, “Implicit set connection”, then the name of the SQL-server and the
implementation-defined (IV062) connection name, respectively, associatéd, with
dormant SQL-connection specified in the application of that Subclause.

iv) If the status condition was raised in an SQL-session, then the name.of the SQL-se
and the implementation-defined (IV063) connection name, respegctively, associat
with the SQL-session in which the status condition was raised.

V) Otherwise, zero-length strings.
If DI indicates CONDITION_IDENTIFIER, then the value retrieved is
Case:

i) If the value of SQLSTATE corresponds to unhandled user-defined exception (4500
then the <condition name> of the user-defined exception.

ii) Otherwise, a zero-length string.

If Fl indicates ROW_NUMBER, then the value retrieved is the number of the row in the rg
to which this status record corresponds! If the status record does not correspond to a p
ular row, then the value retrieved jis 0 (zero).

If FI indicates COLUMN_NUMBER, then the value retrieved is the number of the column
which this status record corresponds. If the status record does not correspond to a parti
column, then the value retrieved is 0 (zero).

If DI indicates an implementation-defined (IE018) diagnostics status field, then the valy
retrieved is the vdlue of the implementation-defined (IE018) diagnostics status field.

the

rver
ed

D),

wset

Artic-

to
cular

e

eas’,

ither
Sub-

If BL1S ot greater than zero, then an exception condition is raised: CLI-specific condition — invalid
string length or buffer length (HY090).

Let L

be the length in octets of V.

If StringLength is not a null pointer, then StringLength is set to L.

Case:

a)

If null termination is False for the current SQL-environment, then

Case:
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i) If L is not greater than BL, then the first L octets of DiagInfo are set to V and the values

of the remaining octets of DiagInfo are implementation-dependent (UV046).

ii) Otherwise, DiagInfo 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 DiagInfo
and let the phrase “implementation-defined (IV0O30) null character that terminates a C char-

acter string” imply k octets, all of whose bits are 0 (zero).

Case:

Con

i) If L is not greater than (BL-k), then the first (L+k) octets of DiagInfo are set to ¥ co
enated with a single implementation-defined (IV030) null character that terming

hcat-
tesa

C character string. The values of the remaining characters of DiagInfo are implemen-

tation-dependent (UV046).

ii) Otherwise, Diaglnfo is set to the first (BL-k) octets of V concatenated with a sing
implementation-defined (IV030) null character that terminatés;a C character str

formance Rules

None.

le
ng.
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Function

Get commonly-used information from a CLI diagnostics area.

Definition

Get Df agRec (
Handl eType IN SMALLI NT,
Handl e IN | NTEGER,
Recor dNunber I N SMALLI NT,
gl st at e ouT CHARACTER( 5) ,
Nat i veError outr | NTEGER,
VessageText out CHARACTER( L) ,
Buf f er Lengt h I'N SMALLI NT,
[ext Lengt h ouT SMVALLI NT )

RETURNS SMALLI NT

whete L has a maximum value equal to the implementation-defined (ILO06) maximum length of a variable-
length character string.

General Rules

1) |Let HT be the value of HandleType.

2) |If HT is not one of the code values in Table 13Codes used for SQL/CLI handle types”, then a
exception condition is raised: CLI-specific candition — invalid handle (HYHHH).

3) |[Case:

a) IfHT indicates ENVIRONMENT'HANDLE and Handle does not identify an allocated SQL
environment, then an exception condition is raised: CLI-specific condition — invalid hanidle
(HYHHH).

—

b) IfHTindicates CONNECTION HANDLE and Handle does not identify an allocated SQL-compnec-
tion, then an exception condition is raised: CLI-specific condition — invalid handle (HYHEH).

c) IfHTindicatesSSTATEMENT HANDLE and Handle does not identify an allocated SQL-statement,
then an exception condition is raised: CLI-specific condition — invalid handle (HYHHH).

d) IfHTindicates DESCRIPTOR HANDLE and Handle does not identify an allocated CLI descifiptor
area) then an exception condition is raised: CLI-specific condition — invalid handle (HYHHH).

4) |LetRN'be the value of RecordNumber.

5) Let Rbe the most rpr‘pnﬂv executed CLI routine other than (‘pfnmcRpr prnlnoplp]d ar Errar, 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 44 — The GetDiagRec, GetDiagField, and Error routines can cause exception or completion conditions to be
raised, but they do not cause diagnostic information to be generated.

6) If RNislessthan 1 (one), then an exception condition is raised: invalid condition number (35000).

7) If RN is greater than N, then a completion condition is raised: no data (02000), and no further rules
of this Subclause are applied.

8) Let BL be the value of BufferLength.
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9) Information from the RN-th status record in the diagnostics area associated with the resource
identified by Handle is retrieved.

a)  IfSqlstate is not a null pointer, then Sqlstate is set to the SQLSTATE value corresponding to
the status condition.

b)  If NativeError is not a null pointer, then NativeError is set to the implementation-defined
(IV064) native error code corresponding to the status condition.

c) If MessageText is not a null pointer, then

Case:

i)

ii)

If null term

further rules of this Subclause are applied.

Otherwise,
be the impl
the length i

is raised: CLI-specific condition — invalid string length or.buffer length (HY090). I
tLength is not a null pointer, then TextLength is set to L;

Case:

1)  Ifnull termination is False for the current SQL-environment, then

Case:

A)

B)

2)  Otherwise, let k the number of octets in a null terminator in the character s
MessageText and.Jet the phrase “implementation-defined (IV030) null char
that terminates.a C character string” imply k octets, all of whose bits are 0 (7

Case:

A)

B)

NAOTE 4%

ination is False for the current SQL-environment and BL is zeroythen po

an implementation-defined (IV065) character string i$.tetrieved. Let
ementation-defined (IV065) character string that js retrieved and let
n octets of MT. If BL is not greater than zero, therlan exception condit

If L is not greater than BL, then the first L octets of MessageText are s
MT and the values of thesremaining octets of MessageText are implen]
tation-dependent (UV046).

Otherwise, MessageText is set to the first BL octets of MT.

I is not greater than (BL-k), then the first (L+k) octets of MessageT|
are set to MT concatenated with a single implementation-defined (IV
null character that terminates a C character string. The values of the

remaining characters of MessageText are implementation-dependent
(UVO046).

MT
L be
ion
Tex-

et to
en-

et of
hcter
ero).

pxt
D30)

Otherwise, MessageText is set to the first (BL-k) octets of MT concatenated

with a single implementation-defined (IV030) null character that termi
a C character string.

hates

A

NOUTE T

ST 1 ot 1 1 el otand 1N 'S
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that describes the status condition.

Conformance Rules

None.
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Function

Get the value of an SQL-environment attribute.

Definition

Get ERvALtr (

Envi ronnment Handl e I'N | NTEGER,
\ttribute I'N | NTEGER,
/al ue ouT ANY,

Buf f er Lengt h I'N | NTEGER,
Bt ri ngLengt h ouT | NTEGER )

RETURNS SMALLI NT

General Rules

1) |Case:

a) If EnvironmentHandle does not identify an allocatedSQL-environment or if it identifies|an
allocated skeleton SQL-environment, then an exception condition is raised: CLI-specific condlition
— invalid handle (HYHHH).

b) Otherwise:
i) Let E be the allocated SQL-envireiiment identified by EnvironmentHandle.
ii) The diagnostics area associated with E is emptied.

2) |Let A be the value of Attribute.

3) |IfAis notone of the code values.inTable 15, “Codes used for environment attributes”, then an
exception condition is raised; CLI-specific condition — invalid attribute identifier (HY092).

4) |IfAindicates NULL TERMINATION, then
Case:

a)  Ifnull termination for E is True, then Value is set to 1 (one).

b) If null¢ermination for E is False, then Value is set to 0 (zero).

5) |If A specifies an implementation-defined (IV052) environment attribute, then

Case:
A LE 4] daota & £, +la 3 PRy W) ) o s LY - Tolal 10 “Daota i £ ot aal »
dJ IT UIIT Udld Lyl}C IUT UIT TIIVIT UIIIITIIU Attt TOULT 1S D}}CLIIICU 111 TdulT© 17, Ddld Ly lJCD Ul dallliu tes )
as INTEGER, then Value is set to the value of the implementation-defined (IV052) environment
attribute.

b) Otherwise:
i) Let BL be the value of BufferLength.

ii) Let AV be the value of the implementation-defined (IV052) environment attribute.

© ISO/IEC 2023 - All rights reserved 213


https://standardsiso.com/api/?name=2b0a91323b887ca0f67f878f84889552

ISO/IEC 9075-3:2023(E)
7.36 GetEnvAttr()

iii)  The General Rules of Subclause 6.14, “Character string retrieval”, are applied with Value
as TARGET, AV as VALUE, BL as TARGET OCTET LENGTH, and StringLength as RETURNED
OCTET LENGTH.

Conformance Rules

None.
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7.37 GetFeaturelnfo()

Function

Get information about features supported by the SQL/CLI implementation.

Definition

Get F

whel
ofay

Gen

1)

2)

3)

4)

pat urel nfo (

Connect i onHandl e I N | NTECGER,

Feat ur eType I'N CHARACTER( L1) ,
Feat ur eTypelLengt h IN SMALLI NT,

Feat ur el d I N CHARACTER( L2),
Feat ur el dLengt h I'N SMVALLI NT,
SubFeat ur el d IN CHARACTER( L3) ,
SubFeat ur el dLengt h I N SMALLI NT,

Suppor t ed ouT SMVALLI NT )
RETURNS SMALLI NT

rariable-length character string.

eral Rules

Case:

is raised: CLI-specific condition — invalid handle (HYHHH).

b) Otherwise:
i) Let C be the allocated:SQL-connection identified by ConnectionHandle.
ii) The diagnostics,area associated with C is emptied.

Case:

raised: connéetion exception — connection does not exist (08003).
b)  OtherwiSe,Tet EC be the established SQL-connection associated with C.

If EC is notthe current SQL-connection, then the General Rules of Subclause 6.3, “Implicit set
nection’yare applied with EC as dormant SQL-connection.

Let.F'TL be the value of FeatureTypeLength.

eL1,L2,and L3 has amaximum value equal to the implementationzdefined (IL006) maximum lgngth

a) IfConnectionHandle does notidentify an allocated SQL-connection, then an exception condition

a) Ifthereis no established SQL-connection associated with C, then an exception condition is

con-

5)

6)

o
LdScC.

a) IfFTL is not negative, then let L be FTL.

b) If FTL indicates NULL TERMINATED, then let L be the number of octets of FeatureType that
precede the implementation-defined (IV0O30) null character that terminates a C character

string.

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or

buffer length (HY090).

Case:

© ISO/IEC 2023 - All rights reserved
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7)

8)
9)

10)

11)

12)

216

a)

b)

If L is zero, then an exception condition is raised: CLI-specific condition — invalid string length

or buffer length (HY090).
Otherwise, let FTV be the first L octets of FeatureType and let FT be the value of

TRIM( BOTH' ' FROM'FTV )

If FT is other than 'FEATURE' or 'SUBFEATURE', then an exception condition is raised: CLI-specific
condition — invalid attribute value (HY024).

Let FIL be the value of FeatureldldLength.

Case:
a) IfFIL is not negative, then let L be FIL.
b) IfFILindicates NULL TERMINATED, then let L be the number of octets of Featureld that prg¢cede
the implementation-defined (IV030) null character that terminates a-C character string
c) Otherwise, an exception condition is raised: CLI-specific condition’<~/invalid string length or
buffer length (HY090).
Case:
a) IfLiszero, then an exception condition is raised: CLI-specific condition — invalid string length
or buffer length (HY090).
b)  Otherwise, let FIV be the first L octets of Featureld and let FI be the value of
TRIM( BOTH' ' FROM'FIV )
Case:
a) If FTis 'SUBFEATURE', then:
i) Let SFIL be the value of SubFeatureldLength.
ii) Case:
1) If SFIL is-not negative, then let L be SFIL.
2)  If SFIE-indicates NULL TERMINATED, then let L be the number of octets of $ub-
Featureld that precede the implementation-defined (IV030) null character(that
tefminates a C character string.
3)¥ Otherwise, an exception condition is raised: CLI-specific condition — invalid string
length or buffer length (HY090).
fiffy Case:
1) IfLiszero, then an exception condition is raised: CLI-specific condition — invalid
stringtengthrorbuffer-fength (HY096}:
2)  Otherwise, let SFIV be the first L octets of SubFeatureld and let SFI be the value
of
TRRM( BOTH' ' FROM'SFIV )
b)  Otherwise, let SFI be a character string consisting of a single space.

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 (HY024).
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Let SH be an allocated statement handle on C.
Let STMT be the character string:

SELECT | S_SUPPORTED
FROM | NFORMATI ON_SCHENA. SQL_ FEATURES
VWHERE TYPE = ' FT'

AND FEATURE_ID = 'FI'

AND SUB_FEATURE_ID = ' SFI''

15)

16)

17)

Con

tetiSbethesingtecotumm vatue Teturnmed by the impticitinvocation of ExecDirectwithr SH s
value of StatementHandle, STMT as the value of StatementText, and the length of STMT as the)
of TextLength.

If a status condition, such as connection failure, is caused by the implicit execution of ExecDir
then:

a)  The status records returned by ExecDirect are returned on ConnectionHandle.

b)  This invocation of GetFeaturelnfo returns the same return code thatwas returned by the

implicit invocation of ExecDirect and no further Rules of this Subelause are applied.

If the value of IS is 'YES', then Supported is set to 1 (one); otherwise, Supported is set to 0 (ze

formance Rules

None.

the
ralue

ect,

ro).
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Function

Determine whether a CLI routine is supported.

Definition

Get Functi ons (
Connect i onHandl e I N | NTECER,
Functionld I'N SMALLI NT,
Support ed aut SMALLI NT )

Gen

1)

2)

3)

4)
5)

6)

RETURNS SMVALLI NT

eral Rules

Case:

is raised: CLI-specific condition — invalid handle (HYHHH).

b) Otherwise:
i) Let C be the allocated SQL-connection identified by ConnectionHandle.
ii) The diagnostics area associated with'C is emptied.

Case:

raised: connection exception — eonnection does not exist (08003).
b)  Otherwise, let EC be the established SQL-connection associated with C.

If EC is not the current SQLsconnection, then the General Rules of Subclause 6.3, “Implicit set
nection”, are applied with.EC as dormant SQL-connection.

Let FI be the value of FunctionId.

If FIis not one ofthe codes in Table 27, “Codes used to identify SQL/CLI routines”, then an exce
condition is raised: CLI-specific condition — invalid Functionld specified (HY095).

If Fl identifies a CLI routine that is supported by the SQL/CLI implementation, then Supporte
set to<l-(one); otherwise, Supported is set to 0 (zero). Table 27, “Codes used to identify SQL/
routines”, specifies the codes used to identify the CLI routines defined in this document.

a) IfConnectionHandle does notidentify an allocated SQL-connection, then an exception condition

a) Ifthereis no established SQL-confiéction associated with C, then an exception condition is

con-

btion

d is
LI

Conformance Rules

218

None.
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This Subclause is modified by Subclause 19.3, “GetInfo()”, in ISO/IEC 9075-9.

Function

Get information about the SQL/CLI implementation.

Defjnition

Getlpfo (
Connect i onHandl e I N | NTECGER,
nf oType I'N SMALLI NT,
nf oVal ue ouT ANY,
Buf f er Lengt h I'N SMALLI NT,
Bt ri ngLengt h ouT SVALLI NT )

RETURNS SMALLI NT

General Rules

1) |Case:

a) IfConnectionHandle does notidentify an allocated SQL-connection, then an exception condition
is raised: CLI-specific condition — invalid handle-(HYHHH).

b)  Otherwise:
i) Let C be the allocated SQL-connéction identified by ConnectionHandle.
ii) The diagnostics area assoeiated with C is emptied.

2) |Case:

a) Ifthereis no established'SQL-connection associated with C, then an exception condition is
raised: connection exCeption — connection does not exist (08003).

b)  Otherwise, let EC'be the established SQL-connection associated with C.

3) |If ECis not the curfent SQL-connection, then the General Rules of Subclause 6.3, “Implicit set|con-
nection”, are applied with EC as dormant SQL-connection.

4) |Several Genetal Rules in this Subclause cause implicit invocation of ExecDirect. If a status condftion,
such asaconnection failure, is caused by such implicit invocation of ExecDirect, then:

a) , UFhe status records returned by ExecDirect are returned on ConnectionHandle.

b)) This invocation of Getlnfo returns the same return code that was returned by the impli¢it
invocation of ExecDirect and no further Rules of this Subclause are applied.

5) LetIT be the value of InfoType.

6) IfIT is not one of the codes in Table 28, “Codes and data types for implementation information”,
then an exception condition is raised: CLI-specific condition — invalid information type (HY096).

7)  LetSSbe 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.
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9)

10) Case:

220

Let SH be an allocated statement handle on C.

a)

olIf IT indicates any of the following:
— MAXIMUM COLUMN NAME LENGTH
—  MAXIMUM COLUMNS IN GROUP BY

b)

—  MAXIMUM COLUMNS IN SELECT

—  MAXIMUM COLUMNS IN TABLE

—  MAXIMUM CONCURRENT ACTIVITIES
—  [9MAXIMUM 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 TABLE NAME LENGTH
—  MAXIMUM TABLES IN SELECT

—  MAXIMUM USER NAME LENGTH

—  MAXIMUM CATALOG NAME LENGTH

i) Let STMT lie the character string;

SELECT_-SUPPORTED_VALUE

FROM {\NFORVATI ON_SCHENMA. SQL_SI ZI NG

VWHERE SIZING ID = IT

ii) et V' be the single column value returned by the implicit invocation of ExecDirectjwith
SH as the value of StatementHandle, STMT as the value of StatementText, and the 1gngth

of STMT as the value of TextLength.

If IT indicates any of the following:

—  CATALOG NAME

—  COLLATING SEQUENCE

—  CURSOR COMMIT BEHAVIOR
—  DATA SOURCE NAME

— DBMS NAME

— DBMS VERSION
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NULL COLLATION

SEARCH PATTERN ESCAPE
SERVER NAME

SPECIAL CHARACTERS

ii)

then:

i)

ii)

i)

ii)

c) IfIT indicates any of the following:

d) IfIT>21000and [T<24999,orif IT>11000 and IT < 14999, then:

CTNIT 1
J 1

) PN £l L. 4 deaad
LTl 11Vl UCT LIIC ClIdIdllill Ooll llls-

SELECT CHARACTER_VALUE
FROM | NFORVATI ON_SCHEMA. SQL_I MPLEMENTATI ON_I NFO
VWHERE | MPLEMENTATION INFO ID = IT

Let Vbe the single column value returned by the implicit invocation.of ExecDirect
SH as the value of StatementHandle, STMT as the value of StatementText, and the 14
of STMT as the value of TextLength.

DEFAULT TRANSACTION ISOLATION
IDENTIFIER CASE
TRANSACTION CAPABLE

Let STMT be the character string;

SELECT | NTEGER_VALUE
FROM | NFORVATI ON_SCHENMA. SQL M MPLEMENTATI ON_I NFO
VWHERE | MPLEMENTATION INRO,ID = IT

Let Vbe the single colufnn value returned by the implicit invocation of ExecDirect
SH as the value of StatementHandle, STMT as the value of StatementText, and the 14
of STMT as the value of TextLength.

Let STMT be the character string;

SELEET COALESCE ( CHARACTER VALUE, | NTEGER VALUE)
FROM | NFORVATI ON_SCHEMA. SQL_I MPLEMENTATI ON_I NFO
WHERE | MPLEMENTATION INFO ID = I T

Let Vbe the single column value returned by the implicit invocation of ExecDirect
SH as the value of StatementHandle, STMT as the value of StatementText, and the 14
of STMT as the value of TextLength.

e) IfIT>25000and IT<29999,orif IT>15000 and IT < 19999, then:

i)

Let STMT be the character string;

SELECT SUPPORTED_VALUE
FROM | NFORVATI ON_SCHENMA. SQL_SI ZI NG
VWHERE | MPLEMENTATION INFO ID = I T

Let Vbe the single column value returned by the implicit invocation of ExecDirect

with
ngth

with
ngth

with
ngth

with

SH as the value of StatementHandle, STMT as the value of StatementText, and the length

of STMT as the value of TextLength.

© ISO/IEC 2023 - All rights reserved

221


https://standardsiso.com/api/?name=2b0a91323b887ca0f67f878f84889552

ISO/IEC 9075-3:2023(E)

7.39

11)
12)

GetInfo()

Let BL be the value of BufferLength.

Case:

a) Ifthe data type of Vis character string, then the General Rules of Subclause 6.14, “Character
string retrieval”, are applied with InfoValue as TARGET, V as VALUE, BL as TARGET OCTET

LENGTH, and StringLength as RETURNED OCTET LENGTH.

b)  Otherwise, InfoValue is set to V.

Con

formance Rules

None.

222
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Function

Retrieve the length of the string value represented by a Large Object locator.

Definition

Get Lengt h(
5t at enent Handl e I N | NTECGER,
L ocat or Type I'N SMALLI NT,
| ocat or I N | NTEGER,
5t ri ngLengt h ot | NTEGER,
ndi cat or Val ue ouT | NTEGER )

General Rules

1)
2)

3)
4)
5)
6)

7)

8)
9)

RETURNS SMALLI NT

Let S be the allocated SQL-statement identified by StatementHandle.

[f there is a prepared statement associated with S, then an ekception condition is raised: CLI-sp|
condition — function sequence error (HY010).

an exception condition is raised: CLI-specific condition — invalid attribute value (HY024).
Let LL be the Large Object locator value inLocator.

If LL is not a valid Large Object locator,‘then an exception condition is raised: locator exceptio
invalid specification (0F001).

Let TL be the actual data type of‘the Large Object string on the server.

data type transform function violation (0700B).
Let SV be the string-value that is represented by LL.
Case:

a) IfSVcontains the null value, then

pcific

If the value of LocatorType is not that of either CHARACTER LARGE OBJECT LOCATOR or BINARY
LARGE OBJECT LOCATOR from Table 7, “Codes used for application data types in SQL/CLI”, then

If the value of LocatorType.is'not consistent with TL (e.g.,, a CHARACTER LARGE OBJECT LOCATOR
for a BINARY LARGE OBJEE€T value), then an exception condition is raised: dynamic SQL erron—

ption

Case:

i) If IndicatorValue is a null pointer, then an exception condition is raised: data exce
— null value, no indicator parameter (22002).

ii) Otherwise:

1) IndicatorValue is set to the appropriate “Code” for SQL NULL DATA in Table 26,

“Miscellaneous codes used in CLI”.
2)  The value of StringLength is implementation-dependent (UV056).
b) Otherwise:

i) IndicatorValue is set to 0 (zero).
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ii) If TL is CHARACTER LARGE OBJECT, then StringLength is set to the length in characters
of SV.

iii)  If TL is BINARY LARGE OBJECT, then StringLength is set to the length in octets of SV.

Conformance Rules

None.
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Function

Retrieve the value of a dynamic output parameter.

Definition

Get Par anDat a (

5t at enent Handl e I N | NTECGER,
Par amet er Nurber I'N SMALLI NT,
[ar get Type I'N SMVALLI NT,
[ar get Val ue aut ANY,
Buf f er Lengt h I'N | NTECGER,
5t rLen_or _I nd ouT | NTEGER )

RETURNS SMVALLI NT

General Rules

1) |Let S be the allocated SQL-statement identified by StatementHandle.

2) |Ifthere is no executed SQL-statement associated with §, theh an exception condition is raised} CLI-
specific condition — function sequence error (HY010); otherwise, let P be the SQL-statement that
was prepared.

3) |If Pisnota <call statement>, then an exception condition is raised: CLI-specific condition — function
sequence error (HY010).

4) |LetAPD be the current application parameter descriptor for S and let N be the value of the
TOP_LEVEL_COUNT field of APD.

5) |If Nisless than zero, then an exception condition is raised: dynamic SQL error — invalid desctjiptor
count (07008).

6) |Let PN be the value of ParameterNumber.

7) |If PNislessthan 1 (one)or greater than N, then an exception condition is raised: dynamic SQL prror
— invalid descriptorindex (07009).

8) |If DATA_POINTER'is non-zero for at least one of the first N item descriptor areas of APD for which
the TYPE value‘is neither ROW, ARRAY, nor MULTISET, then let BPN be the parameter numbgr
associated\with such an item descriptor area and let HBPN be the value of MAX(BPN). Othervise,
let HBPN-be 0 (zero).

9) |LetUDA be the item descriptor area of APD specified by PN. If the value of TYPE of IDA is eitherrTOW,
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 (07009).

NOTE 46 — 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) LetIDA1 be the item descriptor area of IPD specified by PN.
11) Let PM be the value of PARAMETER_MODE in IDA1.

12) If PM is PARAM MODE IN then an exception condition is raised: dynamic SQL error — invalid
descriptor index (07009).

13) If PN is not greater than HBPN, then
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14)

15)

16)
17)

18)

19)

20)
21)

226

Case:

a) Ifthe DATA_POINTER field of IDA is not zero, then an exception condition is raised: dynamic

SQL error — invalid descriptor index (07009).

b) Ifthe DATA_POINTER field of IDA is zero, then it is implementation-defined (IA190) whether

an exception condition is raised: dynamic SQL error — invalid descriptor index (07009).

NOTE 47 — This implementation-defined (IA190) feature determines whether parameters before the highest

bound parameter can be accessed by GetParamData.

If there is a fetched parameter number associated with S, then let FPN be that parameter nunllber;

otherwise, let FPN be zero.

NOTE 48 — “fetched parameter number” is the ParameterNumber value used with the previous inyocation (
of the GetParamData routine with S. See the General Rules later in this Subclause where this value is set.

Case:

a) IfFPNis greater than zero and PN is not greater than FPN, then it is implementation-de
(IA191) whether an exception condition is raised: dynamic SQL err6r' — invalid descript
index (07009).

NOTE 49 — This implementation-defined (IA191) feature determines Whether GetParam Data can only
parameters in ascending parameter number order.

b) If FPN is less than zero, then:
i) Let AFPN be the absolute value of FPN.
ii) Case:

1) If PNisless than AFPN, thendit is implementation-defined (IA191) whether
exception condition is raised: dynamic SQL error — invalid descriptor index
(07009).

NOTE 50 — This implementation-defined (IA191) feature determines whether GetParat
can only access parameters in ascending parameter number order.

2) If PN is greaterthan AFPN, then let FPN be AFPN.
Let T be the value of TargetType.

Let HL be the programming language of the invoking host program. Let operative data type ca
pondence table be the-data type correspondence table for HL as specified in Subclause 6.19, “SQ]|
data type correspondences”. Refer to the two columns of the operative data type corresponds
table as the S@QLydata type column and the host data type column.

If exactly ome of the following is true, then an exception condition is raised: CLI-specific condi
— invaliddata type in application descriptor (HY003).

a) Tindicates neither DEFAULT nor APD TYPE and is not one of the code values in Table 7, “C

f any)

fined
Js

NCCeSS

an

mData

rres-
JCLI
ence

ion

odes

used for application data types in SQL/CLI”.

b)  Tisone of the code values in Table 7, “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 t
operative data type correspondence table contains 'None' in the host data type column.

he

If T does not indicate APD TYPE, then the data type of the <target specification> described by IDA

issetto T.
Let IPD be the implementation parameter descriptor associated with S.

If the value of the TYPE field of IDA indicates DEFAULT, then:
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25)
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Let PT, P, and SC be the values of the TYPE, PRECISION, and SCALE fields, respectively, for the
PN-th item descriptor area of IPD for which LEVEL is 0 (zero).

The data type, precision, and scale of the <target specification> described by IDA are set to
PT, P, and SC, respectively, for the purposes of this GetParamData invocation only.

If IDA is not valid as specified in Subclause 6.17, “Description of CLI item descriptor areas”, then an
exception condition is raised: dynamic SQL error — using clause does not match target specifications
(07002).

Let TT be the value of the TYPE field of IDA.
Case:
a) If TT indicates CHARACTER, then:

i) Let UT be the code value corresponding to CHARACTER VARYING asspecified in Taple 6,
“Codes used for implementation data types in SQL/CLI".

ii) Let CL be the implementation-defined (IL006) maximum lernigth for a CHARACTHR
VARYING data type.

b) Otherwise, let UT be TT and let CL be zero.
Case:
a) IfFPNis 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 S and'an exception condition is raised: dynamic SQL errdr —
invalid descriptor index (07009).

ii) Otherwise, let FL, DV,-and DL be the fetched length, data value and data length,
respectively, associated with FPN and let TV be the result of the <string value functjon>:
SUBSTRI NG ( DVe.FROM (FL+1))

b) Otherwise:

i) Let FIibe zero.

ii) LetiSDT be the effective data type of the PCN-th <select list> column as represent¢d 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 AN-th
item descriptor area of IPD. Let SV be the value of the parameter, with data type $DT.

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 TDTis alocator type, then

Case:
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A) If SVis not the null value, then a locator L that uniquely identifies SV is
generated and the value of TV of the i-th bound target is set to an implemen-

tation-dependent (UV043) four-octet value that represents L.

B)  Otherwise, the value TV of the PN-th <target specification> is the null v

alue.

ca-
184)
ned

[ and

spe-
ised:

14

pt

2) IfSDT and TDT are predefined data types, then
Case:
A)  lfthe <cast specitication>
CAST ( SV AS TDT )
does not conform to the Syntax Rules of Subclause 6.13, “<cast‘specifi
tion>",in ISO/IEC 9075-2, and there is an implementation*defined (1A
conversion from type SDT to type TDT, then that implementation-def
(IA184) conversion is effectively performed, converting SV to type TD1]
the result is the value TV of the PN-th <target spégification>.
B)  Otherwise:
1) If the <cast specification>
CAST ( SV AS TDT )
does not conform to the:Syntax Rules of Subclause 6.13, “<cast
cification>", in ISO/IE€-9075-2, then an exception condition is rg
dynamic SQL error —sdata type transform function violation (0700B).
1) The <cast specification>
CAST ( SV-AS TDT )
is effectively performed, and is the value TV of the PN-th <targ
specification>.
3) IfSDTis 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 use
defined name of DT, then let GN be that group name; otherwise, let G]
the default transform group name associated with the current SQL-ses

C) The Syntax Rules of Subclause 9.31, “Determination of a from-sql func
in ISO/IEC 9075-2, are applied with DT as TYPE and GN as GROUP; let
be the FROM-SQL FUNCTION returned from the application of those Sy
Rules.

r-
V be
sion.

ion”,
FSF
rntax

Case:

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

Case:

e

1) If FSFPT is compatible with TDT, then the from-sql function
TSF is effectively invoked with SV as its input parameter and

the <return value> is the value TV of the CN-th <target spe
ation>.

cific-

© ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=2b0a91323b887ca0f67f878f84889552

26)
27)

28)
29)

30)

ISO/IEC 9075-3:2023(E)
7.41 GetParamData()

2)  Otherwise, an exception condition is raised: dynamic SQL error

— data type transform function violation (0700B).

1) Otherwise, an exception condition is raised: dynamic SQL error —

data type transform function violation (0700B).

PN becomes the fetched parameter number associated with S.

If TV is the null value, then

Case:

a)

b)

Let OL be the value of BufferLength.

If null termination is True for the current SQL-environment, then 1étVB be the length in octet
a null terminator in the character set of the i-th bound target; otherwise let NB be 0 (zero).

If TV is not the null value, then:

a)
b)

If StrLen_or_Ind is a null pointer, then an exception condition is raised: data exception’ —
value, no indicator parameter (22002).

Otherwise, StrLen_or_Ind is set to the appropriate “Code” for SQL NULL DATAin Table 2
“Miscellaneous codes used in CLI”, and the value of TargetValue is implemehtation-deper

(UV056).

StrLen_or_Ind is set to 0 (zero).

Case:

i)

ii)

If TT does not indicate CHARACTER;JCHARACTER LARGE OBJECT, BINARY, BINA
VARYING, or BINARY LARGE OBJECT, then TargetValue is set to TV.

Otherwise:

1)

If TT is CHARACTER-or CHARACTER LARGE OBJECT, then:

- null

6,
dent

s of

RY

A) If TVis azero-length character string, then it is implementation-defined

(IA086) whether or not an exception condition is raised: data excepti
zerg-length character string (2200F).

B),~, The General Rules of Subclause 6.14, “Character string retrieval”, are ap
with TargetValue as TARGET, TV as VALUE, OL as TARGET OCTET LEN(
and StrLen_or_Ind as RETURNED OCTET LENGTH.

Dn —

plied
{TH,

eral
lue
as

2} If TT is BINARY, BINARY VARYING, or BINARY LARGE OBJECT, then the Ger
Rules of Subclause 6.15, “Binary string retrieval”, are applied with TargetV:
as TARGET, TV as VALUE, OL as TARGET OCTET LENGTH, and StrLen_or_Ind
RETURNED OCTET LENGTH.

3) IfFCNis notless than zero, then let DV be TV and let DL be the length of TVi
octets.

4) LetFL be (FL+OL-NB).

5) IfFLislessthan DL, then —PN becomes the fetched parameter number associated

with the fetched parameter associated with S and FL, DV and DL become th

e

fetched length, data value, and data length, respectively, associated with the

fetched parameter number.

© ISO/IEC 2023 - All rights reserved

229


https://standardsiso.com/api/?name=2b0a91323b887ca0f67f878f84889552

ISO/IEC 9075-3:2023(E)
7.41 GetParamData()

Conformance Rules

None.
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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.

Defjnition

Get Ppsi tion(

bt at enment Handl e I'N | NTEGER,
L ocat or Type I'N SMVALLI NT,
Sour ceLocat or I'N | NTEGER,
Bear chLocat or I'N | NTEGER,
Bear chLi t er al I N ANY,

Sear chLi teral Length |IN | NTECGER,
Fr onPosi ti on I'N | NTEGER,
| ocat edAt ouT | NTEGER,
ndi cat or Val ue aut | NTEGER )

RETURNS SMALLI NT

General Rules

1) |LetSbe the allocated SQL-statement identified by StatementHandle.

2) |Ifthereis a prepared statement associated with §,then an exception condition is raised: CLI-spgcific
condition — function sequence error (HY010).

3) |If the value of LocatorType is not that of either CHARACTER LARGE OBJECT LOCATOR or BINARY
LARGE OBJECT LOCATOR from Table 7%“Codes used for application data types in SQL/CLI”, then
an exception condition is raised: CLIspecific condition — invalid attribute identifier (HY092).

4) |[Let SRCL be the Large Object locator value in SourceLocator.

5) |IfSRCL is not a valid Large ©bject locator, then an exception condition is raised: locator exception
— invalid specification (0F001).

6) |Let SRCT be the actual/data type of the Large Object string on the server.

7) |Ifthevalue of LoeatorType is not consistent with SRCT (e.g.,a CHARACTER LARGE OBJECT LOCATOR
for a BINARY,'LARGE OBJECT value), then an exception condition is raised: dynamic SQL erron—
data type transform function violation (0700B).

8) |[Case:

a). ™ If SRCL represents the null value, then

Case:

i) If IndicatorValue is a null pointer, then an exception condition is raised: data exception
— null value, no indicator parameter (22002).

ii) Otherwise, IndicatorValue is set to the appropriate “Code” for SQL NULL DATA in
Table 26, “Miscellaneous codes used in CLI”, the value of all other output arguments is
implementation-dependent (UV056), and no further rules of this Subclause are applied.

b) Otherwise:

i) IndicatorValue is set to 0 (zero).
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9)
10)

11)

12)

13)

14)

ii) Let SRCV be the actual value that is represented by SRCL.
Let SLL be the value of SearchLiteralLength.
Case:

a) IfSLLis equal to zero, then:

i) Let SCHL be the Large Object locator value in SearchLocator.
;;) {fSCHL ;D llUt ad va}id LCll sC Objcbt luuatux, thcu dall CA\,ClJt;Ull \,Ulld;tiull ;D I aiocd. IU /ator
exception — invalid specification (0F001).
iii)  Let SCHT be the actual data type of the Large Object string on the server.
iv) If the value of LocatorType is not consistent with SCHT, then an exception conditjon is
raised: dynamic SQL error — data type transform function violation(0700B).
V) If SCHL represents the null value, then an exception condition(is, raised: CLI-specific
condition — invalid attribute value (HY024).
vi) Let SCHV be the actual value that is represented by SCHL:
b)  Otherwise,
Case:
i) If SearchLiteral is a null pointer, then an exeeption condition is raised: CLI-specific
condition — invalid attribute value (HY024).
ii) Otherwise, let SCHV be the value ofithat literal.
Let FP be the value of FromPosition. Let SRCVL be the length of SRCV (in characters if SRCV is|a
character string and in octets if SRCV is a binary string).
If FP is less than 1 (one) or greater than SRCVL, then an exception condition is raised: CLI-speific
condition — invalid attribute value\(HY024).
If FP is greater than 1 (one), then let SRCV be the value of
SUBSTRI NG ( SRCV FROM FP)
Case:
a) IfSRCVcoftains a string MV of contiguous characters (if SRCV is a character string) or contigu-
ous octets/(if SRCV is a binary string) that is the same as the string of characters or octets (as
approepriate) in SCHV then LocatedAt is set to the starting position (in characters or octelts, as

appropriate) of the first occurrence of MV within SRCV.

b)« \Otherwise, LocatedAt is set to 0 (zero).

Conformance Rules

232

None.
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Function

Geti

nformation about <general value specification>s supported by the implementation.

Definition

Get S

bssi onl nf of

Connect i onHandl e I N | NTECGER,
nf oType I'N SMVALLI NT,
nf oVal ue ouT ANY,

Buf f er Lengt h I'N SMALLI NT,
Bt ri ngLengt h ouT SMVALLI NT )

RETURNS SMALLI NT

General Rules

1)

2)

3)

4)
5)

6)

Case:

is raised: CLI-specific condition — invalid handle (HYHHH).

b) Otherwise:
i) Let C be the allocated SQL-connection identified by ConnectionHandle.
ii) The diagnostics area associateddvith C is emptied.

Case:

raised: connection exception — connection does not exist (08003).
b)  Otherwise, let EC be the'established SQL-connection associated with C.

If EC is not the current SQL-connection, then the General Rules of Subclause 6.3, “Implicit set
nection”, are applied with EC as dormant SQL-connection.

Let IT be the value'of InfoType.

ation”, then an exception condition is raised: CLI-specific condition — invalid information typq
(HY096).

Let'\GVS be the value of <general value specification> in the same row as IT in Table 29, “Code

a) IfConnectionHandle does notidentify an allocated SQIi-connection, then an exception condition

a) Ifthereis no established SQL{connection associated with C, then an exception condition is

con-

If IT is not one-of the codes in Table 29, “Codes and data types for session implementation inform-

5 and

data types for session implementation information”

7)
8)

9)

Let SH be an allocated statement handle on C.
Let STMT be the character string:
SELECT UNI QUE GVS

FROM | NFORMATI ON_SCHEVA. TABLES  -- any table woul d do
WHERE 1 = 1 -- any predicate that is TRUE woul d do

Vis set to the single column value returned by the implicit invocation of ExecDirect with SH a

s the

value of StatementHandle, STMT as the value of StatementText, and the length of STMT as the value

of TextLength.
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10) Ifastatus condition, such as connection failure, is caused by the implicit invocation of ExecDirect,
then:
a)  The status records returned by ExecDirect on SH are returned on ConnectionHandle.

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 6.14, "Character string retrieval”, are applied with InfoValue 3s
TARGET, Vas VALUE, BL as TARGET OCTET LENGTH, and StringLength as RETURNED OCTET'LENGTH.

Conformance Rules

None.
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7.44 GetStmtAttr()

Function

Get the value of an SQL-statement attribute.

Definition

GetS{ntAttr (
5t at enent Handl e I N | NTECGER,
\ttribute IN | NTEGER,
/al ue ouT ANY,
Buf f er Lengt h I'N | NTEGER,
Bt ri ngLengt h ouT | NTEGER )

General Rules

1)
2)
3)

4)

RETURNS SMALLI NT

Let S be the allocated SQL-statement identified by StatementHandle.
Let A be the value of Attribute.

If A is not one of the code values in Table 17, “Codes used-for statement attributes”, then an exce
condition is raised: CLI-specific condition — invalid attribute identifier (HY092).

Case:

descriptor for S.

b) IfAindicates ARD_HANDLE, thén Value is set to the handle of the current application rq
descriptor for S.

c) IfAindicates IPD_HANDLE, then Value is set to the handle of the implementation paran
descriptor associated\with S.

d) IfAindicates IRD_HANDLE, then Value is set to the handle of the implementation row descr
associated with.S.

e) IfAindicates CURSOR SCROLLABLE, then

btion

a) IfAindicates APD_HANDLE, then Valuge(s set to the handle of the current application pararheter

\i4

eter

iptor

Case;
i If the SQL/CLI implementation supports CLI scrollable cursors, then

Case:

1) Ifthe value of the CURSOR SCROLLABLE attribute of Sis NONSCROLLABLE, then
Value is set to the code value for NONSCROLLABLE from Table 26, “Miscellaneous
codes used in CLI”".

2)  Ifthevalue of the CURSOR SCROLLABLE attribute of Sis SCROLLABLE, then Value
is set to the code value for SCROLLABLE from Table 26, “Miscellaneous codes
used in CLI”".

ii) Otherwise, an exception condition is raised: CLI-specific condition — optional feature
not implemented (HYC00).
f) If A indicates CURSOR SENSITIVITY, then
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Case:
i) If the SQL/CLI implementation supports CLI cursor sensitivity, then

Case:

1)  Ifthe value of the CURSOR SENSITIVITY attribute of S is ASENSITIVE, then Value
is set to the code value for ASENSITIVE from Table 26, “Miscellaneous codes used
in CLI".

Z2)  Tfthevalue ofthe CURSORSENSITIVITY attribute of S1s INSENSITIVE, then Value
is set to the code value for INSENSITIVE from Table 26, “Miscellaneous(codps
used in CLI”".

3) Ifthe value of the CURSOR SENSITIVITY attribute of S is SENSITIVE, then Vplue
is set to the code value for SENSITIVE from Table 26, “Miscellaneous codesjused
in CLI”.

ii) Otherwise, an exception condition is raised: CLI-specific condition — optional feafure

not implemented (HYC00).

g) IfAindicates METADATA ID, then
Case:
i) If the METADATA ID attribute for S has beensetby the SetStmtAttr routine, then Yalue
is set to the code value of that attribute from Table 19, “Data types of attributes”.
ii) Otherwise, Value is set to the code value for FALSE from Table 26, “Miscellaneous dodes
used in CLI".
h) IfAindicates CURSOR HOLDABLE, then
Case:
i) If the SQL/CLI impleméntation supports CLI cursor sensitivity, then

Case:

1)  Ifthe value of the CURSOR HOLDABLE attribute of S is NONHOLDABLE, then the
Valu€'isset to the code value for NONHOLDABLE from Table 26, “Miscellangous
codes used in CLI".

2) c-Kthe value of the CURSOR HOLDABLE attribute of S is HOLDABLE, then the Yalue
is set to the code value for HOLDABLE from Table 26, “Miscellaneous codesjused
in CLI”.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid
attribute value (HY024).

i) Otherwise, an exception condition is raised: CLI-specific condition — optional fedfture
not implemented (HYC00).
i) If A indicates CURRENT OF POSITION, then

Case:

i)

ii)

If there is no fetched rowset associated with §, then an exception condition is raised:
invalid cursor state (24000).

Otherwise, Value is set to the current position within the fetched rowset associated
with S.
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If A indicates NEST DESCRIPTOR, then

Case:

i) If the NEST DESCRIPTOR attribute for S has been set by the SetStmtAttr routine, then
Value is set to the code value of that attribute from Table 19, “Data types of attributes”.

ii) Otherwise, VALUE is set to the code value for FALSE from Table 26, “Miscellaneous
codes used in CLI”".

5)

Con

It A specities an implementation-detined (IV051) statement attribute, then

Case:

a)

b)

formance Rules

None.

If the data type for the statement attribute is specified in Table 19, “Data types, of attribI;tes",
as INTEGER, then Value is set to the value of the implementation-defined iV051) statefnent
attribute.

Otherwise:
i) Let BL be the value of BufferLength.
ii) Let AV be the value of the implementation-defined ({V051) statement attribute.

iii)  The General Rules of Subclause 6.14, “Character string retrieval”, are applied with Yalue
as TARGET, AV as VALUE, BL as TARGET OCTET-LENGTH, and StringLength as RETURNED
OCTET LENGTH.
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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.

Defjnition

Get SUbSt ri ng(
bt at enment Handl e I'N | NTEGER,
L ocat or Type I'N SMVALLI NT,
Sour ceLocat or I N | NTEGER,
Fr onPosi ti on I'N | NTEGER,
For Lengt h I N | NTEGER,
[ar get Type I'N SMALLI NT,
[ar get Val ue ouT ANY,
Buf f er Lengt h I N | NTEGER,
Bt ri ngLengt h ot | NTEGER,
ndi cat or Val ue ouT | NTEGER )

Gen
1)
2)

3)
4)
5)
6)

7)

8)

RETURNS SMALLI NT

eral Rules

Let S be the allocated SQL-statement identified by StatementHandle.

Ifthere is a prepared statement associated with\S, then an exception condition is raised: CLI-sp
condition — function sequence error (HY010J.

If the value of LocatorType is not that ef either CHARACTER LARGE OBJECT LOCATOR or BIN

an exception condition is raised;-CLFspecific condition — invalid attribute value (HY024).
Let SRCL be the Large Object]ocator value in SourceLocator.

If SRCL is not a valid Large Object locator, then an exception condition is raised: locator excep
— invalid specification (GF001).

Let SRCT be the acttial data type of the Large Object string on the server.

for a BINARY.LARGE OBJECT value), then an exception condition is raised: dynamic SQL error
data type transform function violation (0700B).

Let T be the value of TargetType.

9)

pcific

ARY

LARGE OBJECT LOCATOR from TablelZ, “Codes used for application data types in SQL/CLI”, then

tion

If the value of LocatorType is not consistent with SRCT (e.g.,a CHARACTER LARGE OBJECT LOCATOR

If-F'Tisnot equal to one ofthe values for CHARACTER, CHARACTER LARGE OBJECT, BINARY, BII

10)

238

VARYING, BINARY LARGE OBJECT, CHARACTER LARGE OBJECT LOCATOR, or BINARY LARGE
OBJECT LOCATOR from Table 7, “Codes used for application data types in SQL/CLI”, then an
exception condition is raised: CLI-specific condition — invalid attribute value (HY024).

If SRCL is the null value, then

Case:

NARY

a) IfIndicatorValue is a null pointer, then an exception condition is raised: data exception — null

value, no indicator parameter (22002).
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Otherwise, IndicatorValue is set to the value of the “Code” for SQL NULL DATA from Tabl

ing()

e 26,

“Miscellaneous codes used in CLI”, the values of all other output arguments are implementation-

dependent (UV056), and no further rules of this Subclause are applied.

11) Let OL be the value of BufferLength.

12) IfSRCL is not the null value, then:

a)

IndicatorValue is set to 0 (zero).

D)
c)

d)

g)
h)

Let SRCV be the large object value that 1s represented by SRCL.

If SRCV is a character string, then let SRCVL be the length of SRCV in characters; if SREV
binary string, then let SRCVL be the length of SRCV in octets.

Let FP be the value of FromPosition and let FL be the value of ForLength.

If atleast one of the following is true, then an exception condition is raised:CGLI-specific cong
— invalid attribute value (HY024).

i) FPisless than 1 (one).
ii) FL is less than 1 (one).
iii)  FP+FL-1 is greater than SRCVL.

Let RV be the value of the string that starts at positien FP and ends at position FP+FL-1[i

SRCV (where the positions are in characters or,octets, as appropriate).
Let RVL be the number of octets in RV.

Case:

i) If TT indicates CHARACTER o*CHARACTER LARGE OBJECT, then:

1) IfRVis azero-length character string, then it is implementation-defined (I
whether or not-an-exception condition is raised: data exception — zero-leng
character string (2200F).

2)  The Genéral Rules of Subclause 6.14, “Character string retrieval”, are applied
TargetValue as TARGET, RV as VALUE, OL as TARGET OCTET LENGTH, and R}
RETURNED OCTET LENGTH.

ii) If TTindicates BINARY, BINARY VARYING, or BINARY LARGE OBJECT, then the Ge

Rules of Subclause 6.15, “Binary string retrieval”, are applied with TargetValue a$

TARGET, RV as VALUE, OL as TARGET OCTET LENGTH, and RVL as RETURNED OCT
LENGTH.

1ii)° Otherwise, set TargetValue to the value of a Large Object locator that represents
value RV at the server.

Sa

Jition

085)
th

with
/L as

heral

D

[ET

the

Conformance Rules

None.

© ISO/IEC 2023 - All rights reserved

239


https://standardsiso.com/api/?name=2b0a91323b887ca0f67f878f84889552

ISO/IEC 9075-3:2023(E)

7.46

GetTypelnfo()

7.46 GetTypelnfo()

Function

Get information about one or all of the predefined data types supported by the SQL/CLI implementation.

Definition

Get Typel nfo (
5t at enent Handl e I N | NTECER,
Dat aType I'N SMVALLI NT )

Gen
1)
2)

3)
4)
5)
6)

7)

RETURNS SMALLI NT

eral Rules

Let S be the allocated SQL-statement identified by StatementHandle.

If an open CLI cursor is associated with S, then an exception condition is raised: invalid cursor
(24000).

Let D be the value of DataType.

If D is not the code value corresponding to ALL TYPES:\in Table 26, “Miscellaneous codes used

CLI”, and is not one of the code values in Table 32, “Codes used for concise data types”, then an

exception condition is raised: CLI-specific condition— invalid data type (HY004).
Let C be the allocated SQL-connection with which S is associated.

Let EC be the established SQL-connection associated with C and let SS be the SQL-server assoc
with EC.

Let TYPE_INFO be a table, with adefinition and description as specified below, that contains ¢
for each predefined data type supported by SS. For all supported predefined data types for w

state

in

jated

row
hich

more than one name is supperted, it is implementation-defined (IA088) whether TYPE_INFO contains

a single row or a row for each supported name.

CREATE TABLE TYPE (i NFO (

TYPE_NAMVE CHARACTER VARYI NG(128) NOT NULL
PRI MARY KEY,

DATA_TYPE SMALLI NT NOT NULL,

COLUWNCSI-ZE | NTEGER,

LI TERAL: PREFI X CHARACTER VARYI NG( 128) ,

LI TERAL_SUFFI X CHARACTER VARYI NG 128),

CREATE_PARANMS CHARACTER VARYI NG( 128)
CHARACTER SET SQL_TEXT,

NULLABLE SMALLI NT NOT NULL

CHECK ( NULIABLE IN (O, 1, 2) )

240

CASE_SENSI TI VE SMALLI NT NOT NULL
CHECK ( CASE_SENSITIVE IN (0, 1) ),
SEARCHABLE SMALLI NT NOT NULL
CHECK ( SEARCHABLE IN (0, 1, 2, 3) ),
UNSI GNED_ATTRI BUTE  SMALLI NT
CHECK ( UNSI GNED_ATTRIBUTE IN (O 1)
OR UNSI GNED_ATTRI BUTE |'S NULL),
FI XED PREC_SCALE ~ SMALLINT NOT NULL
CHECK ( FI XED_PREC SCALE IN (O, 1)),
AUTO UNI QUE_VALUE  SMALLINT NOT NULL
CHECK ( AUTO UNI QUE_VALUE IN (O, 1)),
LOCAL_TYPE_NAME CHARACTER VARYI NG( 128)
CHARACTER SET SQL_TEXT,
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M NI MUM_SCALE I NTEGER,
MAXI MUM_SCALE I NTEGER,
SQL_DATA_TYPE SMALLI NT NOT NULL,

SQL_DATETIME_SUB  SMALLI NT
CHECK ( SQL_DATETI ME_SUB I N
(1, 2, 3, 4, 5 6 7, 8 9, 10, 11, 12, 13)
OR SQL_DATETI ME_SUB |'S NULL),
NUM_PREC_RADI X | NTEGER,
| NTERVAL_PRECI SI ON  SMALLI NT )

The dpcrripfinn of the table TYPE INEFQ is:

a)

b)

d)

g)
h)

The value of TYPE_NAME is the name of the data type. If multiple names are supported
this data type and TYPE_INFO contains only a single row for this data type, thendt'is im
mentation-defined (IV202) which of the names is in TYPE_NAME.

The value of DATA_TYPE is the code value for the predefined data type as defined in Tab
“Codes used for concise data types”.

The value of COLUMN_SIZE is:

i) The null value if the data type has neither a length nor.a\precision.

ii) The maximum length in characters for a character string type.

iii)  The maximum or fixed precision, as appropriateifor a numeric data type.

iv) The maximum or fixed length in positions,as‘appropriate, for a datetime or intef
data type.

V) An implementation-defined (IV203)¥alue for an implementation-defined (IE002)
type that has a length or a precision.

for
ble-

e 32,

val

data

The value of LITERAL_PREFIX is the-character string that shall precede the data type vdlue

when a <literal> of this data type:is)specified. The value of LITERAL_PREFIX is the null y
if no such string is required.

The value of LITERAL_SUFFIX is the character string that shall follow the data type value y

a <literal> of this data type is specified. The value of LITERAL_SUFFIX is the null value if

such string is required.

The value of CREATE_PARAMS is a comma-separated list of specifiable attributes for the
type in the orderin which the attributes may be specified. The attributes <length>, <precis
<scale>, and <time fractional seconds precision> appear in the list as LENGTH, PRECISI
SCALE, and-PRECISION, respectively. The appearance of attributes in implementation-de
(IE002)-data types is implementation-defined (IV209).

Thevalue of NULLABLE is 1 (one).
The value of CASE_SENSITIVE is 1 (one) if the data type is a character string type and tH

ralue

wvhen
no

data
ion>,
ON,

fined

e
sult

default collation for its implementation-defined (IV210) implicit character set would re

in a case sensitive comparison when two values with this data type are compared. Otherwise,

the value of CASE_SENSITIVE is 0 (zero).

Refer to the <comparison predicate>, <between predicate>, <in predicate>, <null predicate>,
<quantified 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>, thenlet 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 SEARCHABLE is (VI+V2).
The value of UNSIGNED_ATTRIBUTE is
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Case:
i) If the data type is unsigned, then 1 (one).
ii) If the data type is signed, then 0 (zero).

iii)  Ifasignis not applicable to the data type, then the null value.

k)  The value of FIXED_PREC_SCALE is
i) If the data type is an exact numeric with a fixed precision and scale, then 1 (one)

ii) Otherwise, 0 (zero).

1) The value of AUTO_UNIQUE_VALUE is
Case:

i) If a column of this data type is set to a value unique amongallrows of that colunin
when a row is inserted, then 1 (one).
ii) Otherwise, 0 (zero).

m) Thevalue of LOCAL_TYPE_NAME is an implementation-defined (IV056) localized representption
of the name 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) The null value if the data type hasneither a scale nor a fractional seconds precision.

ii) The minimum value of the scalefor a data type that has a scale.

iii)  The minimum value of theffactional seconds precision for a data type that has affrac-
tional seconds precision;

0) The value of MAXIMUM_SCALE is:

i) The null valueiif the data type has neither a scale nor a fractional seconds precision.

ii) The maximum value of the scale for a data type that has a scale.

iii)  Themaximum value of the fractional seconds precision for a data type that has alfrac-
tional seconds precision.

p)  The value of SQL_DATA_TYPE is the code value for the predefined data type as defined ip
Table'6, “Codes used for implementation data types in SQL/CLI".

Q)4 \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 8, “Codes associated with datetime data types in SQL/CLI".
ii) If the data type is an interval type, then the code value for the interval type as defined
in Table 9, “Codes associated with <interval qualifier> in SQL/CLI".
iii) Otherwise, the null value.
r)  The value of NUM_PREC_RADIX is

242

Case:
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i) If the value of PRECISION is the value of a precision, then the radix of that precision.

ii) Otherwise, the null value.

s)  The value of SQL_INTERVAL_PRECISION is

Case:

i) If the data type is an interval type, then <interval leading field precision>.
33 O+lb 3 £l 1 |

ll_} ULIICT VVIOL, UIIU IITUIl vdIiut.

9)

10)

Con

Case:

a) IfDis the code value corresponding to ALL TYPES in Table 26, “Miscellaneousrcodes us
CLI”, then let P be the character string

SELECT *

FROM TYPE_I NFO
ORDER BY DATA TYPE

b)  Otherwise, let P be the character string

SELECT *
FROM TYPE_I NFO
VWHERE DATA_TYPE = d

ExecDirect is implicitly invoked with S as the value of StatementHandle, P as the value of Staten
Text, and the length of P as the value of TextLength.

formance Rules

None.

bd in

hent-
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7.47 MoreResults()

Function

Determine whether there are more result sets available on a statement handle and, if there are, initialize
processing for those result sets.

Def

Mor e

Gen
1)
2)

3)

4)

5)
6)

inition

Resul ts (
5t at erent Handl e I'N | NTEGER )
RETURNS SMALLI NT

eral Rules

Let S be the allocated SQL-statement identified by StatementHandle.

data — no additional result sets returned (02001).

Case:

capability to support that situation, then implementation-defined (IA098) rules are eval
and no further General Rules of this Subclause are evaluated.

condition — function sequence error(HY010).
c) Otherwise, let CR be the CLI cugsor associated with S.

If CR is currently open, then:

with CR as CURSOR @nd DESTROY as DISPOSITION.

b)  Any fetched rowassociated with S is removed from association with S.

Case:

a) If£RSSis not empty, then:

with S as ALLOCATED STATEMENT and RSS as RESULT SET SEQUENCE.

ii) A completion condition is raised: successful completion (00000).

b) Otherwise, a completion condition is raised: no data — no additional result sets returned
(02001).

Conformance Rules

244

None.

If there is no executed SQL-statement associated with §, then a campletion condition is raised:

no

a) Ifthereisno CLI cursor associated with S and there exists an implementation-defined (1A098)

ated

b) Ifthereis no CLI cursor associated with;S, then an exception condition is raised: CLI-sp4cific

a)  The General Rules of Subclause 15.4, “Effect of closing a cursor”, in ISO/IEC 9075-2, are applied

Let RSS be the result set sequence that was returned by the executed statement associated with S.

i) The General Rules of Subclause 6.7, “Implicit CLI procedural result cursor”, are applied
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7.48 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.

Defjnition

Next Resul t (

5t at enent Handl el |
Bt at enent Handl e2 |
RETURNS SMVALLI NT

| NTEGER,
| NTEGER )

Z2

General Rules

1) |LetS1 be the allocated SQL-statement identified by StatementHandleT.

2) |Ifthere is no executed SQL-statement associated with S1, then d.completion condition is raised: no
data — no additional result sets returned (02001).

3) |LetSZ2be the allocated SQL-statement identified by StatementHandle2.

4) |Ifthereisaprepared statement associated with S2, then an exception condition is raised: CLI-spgcific
condition — function sequence error (HY010).

5) |Let RSSbe the result set sequence that was returned by the executed statement associated with S1.
6) |[Case:
a) IfRSSis not empty, then:

i) The General Rules of-Subclause 6.7, “Implicit CLI procedural result cursor”, are applied
with $2 as ALLOCGATED STATEMENT and RSS as RESULT SET SEQUENCE.

ii) A completion-eondition is raised: successful completion (00000).

b) Otherwise, a,completion condition is raised: no data — no additional result sets returnegl
(02001).

Conformance Rules

None:

© ISO/IEC 2023 - All rights reserved 245


https://standardsiso.com/api/?name=2b0a91323b887ca0f67f878f84889552

ISO/IEC 9075-3:2023(E)
7.49 NumResultCols()

7.49 NumResultCols()

Function

Get the number of result columns.

Definition

NunmRgsul t Col s (
5t at enent Handl e I N | NTECGER,

Col ummCount ouT SMVALLI NT )
RETURNS SMALLI NT

General Rules
1) |LetSbe the allocated SQL-statement identified by StatementHandle.
2) |Case:

a) Ifthereis no prepared or executed statement associatéd with S, then an exception condjition
is raised: CLI-specific condition — function sequence-error (HY010).

b)  Otherwise,let D be the implementation row descriptor associated with Sand let N be the yalue
of the TOP_LEVEL_COUNT field of D.

3) |ColumnCountis setto N.

Conformance Rules

None.
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7.50 ParamData()

Function

Process a deferred parameter value.

Definition

Par amDat a (
5t at enent Handl e I N | NTECER,
Val ue QUT ANY )

RETURNS SMALLI NT

General Rules

1) |LetSbe the allocated SQL-statement identified by StatementHandle.
2) |Case:

a) Ifthereis no deferred parameter number associated with S, then an exception conditiof is
raised: CLI-specific condition — function sequence erior (HY010).

b)  Otherwise, let DPN be the deferred parameter number associated with S.

3) |Let APD be the current application parameter descriptor for S and let N be the value of the
TOP_LEVEL_COUNT field of APD.

4) |For each of the first N item descriptor areasWIDA in APD:

a) Ifthe OCTET_LENGTH_POINTER*ield of NIDA has the same non-zero value as the INDI(-
ATOR_POINTER field of IDA, then SHARE is true for NIDA; otherwise, SHARE is false for NIDA.

Case:

i) If SHARE is truefor NIDA and the value of the commonly addressed host variable {s the
appropriate “€ode” for SQL NULL DATA in Table 26, “Miscellaneous codes used in|CLI”,
then NUEL is true for NIDA.

ii) If SHARE is false for NIDA, INDICATOR_POINTER is not zero, and the value of thelhost
variable addressed by INDICATOR_POINTER is the appropriate “Code” for SQL N[ULL
DPATA in Table 26, “Miscellaneous codes used in CLI”, then NULL is true for NIDA.

iii)\) Otherwise, NULL is false for NIDA.

b)A XIf NULL is false for NIDA, OCTET_LENGTH_POINTER is not 0 (zero), and the value of the|host
variable addressed by OCTET_LENGTH_POINTER is the appropriate “Code” for SQL NULL
DATA in Table Z6, "Miscellaneous codes used in CLI7, then DEFERRED is true for NIDA; other-
wise, 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.

6) LetIDA 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)  Ifthere is no parameter value associated with DPN, then
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8)
9)
10)
11)

248

Case:

a) Ifthereis a DATA_POINTER value associated with DPN, then an exception condition is raised:

CLI-specific condition — function sequence error (HY010).
b)  Otherwise:
i) Value is set to DP.
ii) DP becomes the DATA_POINTER value associated with DPN.

iii)  An exception condition is raised: CLI-specific condition — dynamic parameteryal
needed (HYHHG).

Let IPD be the implementation parameter descriptor associated with S.
Let C be the allocated SQL-connection with which S is associated.
Let V be the parameter value associated with DPN.
Case:
a) If Vis not the null value, then:
i) Case:
1) If PT indicates CHARACTER, then:

A)  LetLObethe parameter lengthassociated with DPN and let L be the nu
of characters of V wholly centained in the first LO octets of V.

B) IfL exceeds the implemertation-defined (IL001) maximum length va
for the CHARACTER@ata type, then an exception condition is raised:
specific condition = invalid string length or buffer length (HY090).

2) If PT indicates CHARACTER LARGE OBJECT, then:

A)  LetLODbéthe parameterlength associated with DPN and let L be the nu
of characters of V wholly contained in the first LO octets of V.

B) IfiLexceeds the implementation-defined (IL002) maximum length va
for the CHARACTER LARGE OBJECT data type, then an exception cond
is raised: CLI-specific condition — invalid string length or buffer length
(HY090).

3)/ If PT indicates BINARY, then:

mber

ue

CLI-

mber

ue
ition

A)  Let LO be the parameter length associated with DPN and let L be the min-

imum of LO and the length of Vin octets.

ue

B) If L exceeds the implementation-defined (ILO03) maximum length va

forthe

condition — invalid string length or buffer length (HY090).
4)  If PT indicates BINARY VARYING, then:

ecific

A) Let LO be the parameter length associated with DPN and let L be the min-

imum of LO and the length of Vin octets.

B) IfL exceeds the implementation-defined (IL007) maximum length value
for the BINARY VARYING data type, then an exception condition is raised:

CLI-specific condition — invalid string length or buffer length (HY090).
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5) If PT indicates BINARY LARGE OBJECT, then:

ata()

A)  Let LO be the parameter length associated with DPN and let L be the min-

imum of LO and the length of V in octets.

B) If L exceeds the implementation-defined (IL004) maximum length value
for the BINARY LARGE OBJECT data type, then an exception condition is
raised: CLI-specific condition — invalid string length or buffer length (HY090).

6) Otherwise,let L be zero

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

b)  Otherwise, let SV be the null value.

Let TDT be the effective data type of the DPN-th <dynamic parameter specification> as represe
by the values of the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAE_ CODE, DATE-
TIME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER/SET_SCHEMA, CHAR
TER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYRE'SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and-SCOPE_NAME fields of
DPN-th item descriptor area of IPD.

Let SDT be the effective data type of the DPN-th parameter as€epresented by the values of the ']
LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE; DATETIME_INTERVAL_PRECISIO
CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA,"CHARACTER_SET_NAME,

USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NA

by

nted
L AC-

the

YPE,
N,

ME,

SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME fields in the corresponding item descriptor

area of APD.
Case:
a) IfSDTis alocator type, then let TV be the value SV.
b) IfSDT and TDT are predefined_types, then
i) Case:
1) Ifthe <cast specification>
CAST. [ SV AS TDT )

dees not conform to the Syntax Rules of Subclause 6.13, “<cast specificatiol
in ISO/IEC 9075-2, and there is an implementation-defined (IA184) conver
from type SDT to type TDT, then thatimplementation-defined (1A184) conve

”

n>",
sion
rsion

is effectively performed, converting SV to type TDT, and the result is the valgie TV

of the i-th bound target.

2)  Otherwise:

A) It the <cast speciiication>

CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast specifica-
tion>", in ISO/IEC 9075-2, then an exception condition is raised: dynamic

SQL error — data type transform function violation (0700B).

B) Let TVbe the value obtained, with data type TDT, by effectively perfor
the <cast specification>

CAST ( SV AS TDT )

© ISO/IEC 2023 - All rights reserved
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15)

16)

250

NOTE 51 — It is implementation-dependent whether the establishment of TV occurs

at this time or during the preceding invocation of PutData.

ii) Let UDT be the effective data type of the actual DPN-th <dynamic parameter specifica-
tion>, defined to be the data type represented by the values of the TYPE, LENGTH,
PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION,
CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,
SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME fields that would automatically
be set in the DPN-th item descriptor area of IPD if POPULATE IPD was True for C.

iii)  Case:

1)

2)

Let PN be‘the parameter number associated with a deferred parameter value and let HPN be

valuerof MAX(PN)

If-DPN is not equal to HPN, then:

If the <cast specification>
CAST ( TV AS UDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast specificatiol
in ISO/IEC 9075-2, and there is an implementation-defined-(I1A184) conver
from type SDT to type UDT, then that implementation-défined (IA184) conve
is effectively performed, converting SV to type UDT,-and the result is the va
TV of the i-th bound target.

Otherwise:

A)

B)

&)

If the <cast specification>

CAST ( TV AS UDT )

”

1>",
sion
'sion
ue

does not conform to the Syntax Rules of Subclause 6.13, “<cast specifica-

tion>", in ISO/IEC 907542, then an exception condition is raised: dynd
SQL error — data typeitransform function violation (0700B).

If the <cast specification>
CAST ( TV AS-UDT )

does not conform to the General Rules of Subclause 6.13, “<cast speci
tion=",in ISO/IEC 9075-2, then an exception condition is raised in ac¢

ance:with the General Rules of Subclause 6.13, “<cast specification>",[i

ISO/IEC 9075-2.
The <cast specification>

CAST ( TV AS UDT )

mic

fica-
ord-

is effectively performed and is the value of the DPN-th dynamic parameter.

the

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)  NPN becomes the deferred parameter number associated with S and DP becomes the
DATA_POINTER value associated with the deferred parameter number.

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

(HYHHG).

© ISO/IEC 2023 - All rights re

served


https://standardsiso.com/api/?name=2b0a91323b887ca0f67f878f84889552

ISO/IEC 9075-3:2023(E)
7.50 ParamData()

17) If DPN is equal to HPN, then:

a) DPN is removed from association with S.

b) Case:
i) If there is a select source associated with S, then let SS be the select source associated
with S.
ii) Otherwise:

1)  Let SS be the statement source associated with S.
2)  SSisremoved from association with S.

c) The General Rules of Subclause 6.5, “Executing a statement”, are applied with§as ALLOCATED
STATEMENT, P as PREPARED STATEMENT, and “ParamData” as INVOKER

Conformance Rules

None.
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7.51 Prepare()

Function

Prepare a statement.

Definition

Prepare (
5t at enent Handl e I N | NTECGER,
Bt at erent Text I'N CHARACTER(L) ,
[ext Lengt h IN | NTEGER )

RETURNS SMVALLI NT

where L has a maximum value equal to the implementation-defined (IL006) maximmunm length of a varigble-
length character string.

General Rules

1) |Let S be the allocated SQL-statement identified by StatementHandle.
2) |Let TL be the value of TextLength.
3) |LetST be the value of StatementText.

4) [The General Rules of Subclause 6.4, “Preparing a.statement”, are applied with S as ALLOCATED
STATEMENT, ST as STATEMENT TEXT, TL as FTEXT LENGTH, and “Prepare” as INVOKER, resulting
in P.

5) | Pis prepared and the prepared statement is associated with S.

Conformance Rules

None.
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7.52 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.

Def

inition

Pri maryKeys (

whel
lengt

Gen
1)
2)

3)
4)

5)

6)

bt at enment Handl e I N | NTEGER,

Cat al ogName I N CHARACTER( L1),
NameLengt hl I N SMALLI NT,
SchenmaNanme I N CHARACTER(L2),
NanmelLengt h2 I N SMALLI NT,

[abl eNane I N CHARACTER( L3),
NarmrelLengt h3 I N SMALLI NT )

RETURNS SMALLI NT

eeachof L1, L2, and L3 has a maximum value equal to the implementation-defined (IL006) maxi
h of a variable-length character string.

eral Rules

Let S be the allocated SQL-statement identified byzStatementHandle.

If an open CLI cursor is associated with S, thertan exception condition is raised: invalid cursor
(24000).

Let C be the allocated SQL-connection with which § is associated.

connection.
Let PRIMARY _KEYS_QUERY.}he a table, with the definition:

CREATE TABLE PRI MARY “KEYS QUERY (

TABLE_CAT CHARACTER VARYI NG( 128),
TABLE_SCHEM CHARACTER VARYI NG( 128) NOT NULL,
TABLE_NAVE CHARACTER VARYI NG(128) NOT NULL,
COLUVN_NANE CHARACTER VARYI NG(128) NOT NULL,
ORDI NAE/PCSI TI ON SMALLI NT NOT NULL,

PK_NANE CHARACTER VARY! NG(128) )

the'value of CONSTRAINT_TYPE is 'PRIMARY KEY".

[mnum

state

Let EC be the established SQL-connection associated with C and let SS be the SQL-server on that

Let RKS represent the set of rows in SS’s Information Schema TABLE_CONSTRAINTS view whiere

7)

8)
9)

Let PK_COLS represent 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_CATA-
LOG, CONSTRAINT_SCHEMA, and CONSTRAINT_NAME columns between a row in PKS and the

matching row or rows in S§S’s Information Schema KEY_COLUMN_USAGE view.
Let PKS_COLS represent the set of rows in the combination of all PK_COLS sets.
PRIMARY_KEYS_QUERY contains a row for each row in PKS_COLS 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 in CLI').
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10)

11)
12)

13)

14)

15)

16)

254

b) Case:

i) If the value of SUP is 1 (one), then PRIMARY_KEYS_QUERY contains a row for each

column of the primary key for a specific table in SS’s Information Schema
TABLE_CONSTRAINTS view.

ii) Otherwise, PRIMARY_KEYS_QUERY contains a row for each column of the primary key
for a specific table in SS’s Information Schema TABLE_CONSTRAINTS view in accordance

with implementation-defined (IW063) authorization criteria.

For each row of PRIMARY_KEYS_QUERY:

a) Ifthe SQL-implementation does not support catalog names, then TABLE_CAT is set'to thg
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 theyTABLE_SCHEM
column in PKS.

c)  Thevalue of TABLE_NAME in PRIMARY_KEYS_QUERY is the valug-ofthe TABLE_NAME co
in PKS.

d) The value of COLUMN_NAME in PRIMARY_KEYS_QUERY isthe value of the COLUMN_NAI
column in PKS_COLS.

e) The value of ORDINAL_POSITION in PRIMARY_KEYS.QUERY is the value of the
ORDINAL_POSITION column in PKS_COLS.

f)  The value of PK_NAME in PRIMARY_KEYS_QUERY is the value of the CONSTRAINT_NAM
column in PKS.

e null

A

umn

ME

1]

Let NL1,NL2,and NL3 be the values of Naméliength1, NameLength2, and NameLength3, respectjively.

Let CATVAL, SCHVAL, and TBLVAL be thewvalues of CatalogName, SchemaName, and TableNam
respectively.

If the METADATA ID attribute of\S’is TRUE, then:

a) IfCatalogName is a niilh pointer and the value of the CATALOG NAME information type f
Table 28, “Codes and'data types for implementation information”, Y, then an exception cong
is raised: CLI-specific condition — invalid use of null pointer (HY009).

b) If SchemaName is a null pointer, then an exception condition is raised: CLI-specific cond
— invalid-use of null pointer (HY009).

If TableName is a null pointer, then an exception condition is raised: CLI-specific condition — in
use of ntlDpointer (HY009).

If GatalogName is a null pointer, then NL1 is set to zero. If SchemaName is a null pointer, then|
is-set to zero. If TableName is a null pointer, then NL3 is set to zero.

€,

rom

ition

tion

valid

NL2

Case:
a) IfNL1is not negative, then let L be NL1.
b) If NL1 indicates NULL TERMINATED, then let L be the number of octets of CatalogName

that

precede the implementation-defined (IV030) null character that terminates a C character

string.

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or

buffer length (HY090).
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Let CATVAL be the first L octets of CatalogName.

Case:

a) If NLZis not negative, then let L be NL2.

b) If NLZ indicates NULL TERMINATED, then let L be the number of octets of SchemaName that
precede the implementation-defined (IV030) null character that terminates a C character
string.

c)  Otherwise, an exception condition 1s raised: CLI-specific condition — invalid string length or

Let SCHVAL be the first L octets of SchemaName.

Case:

a)
b)

c)

Let TBLVAL be the first L octets of TableName.

Case:

a)

buffer length (HY090).

If NL3 is not negative, then let L be NL3.

If NL3 indicates NULL TERMINATED, then let L be the number of getets of TableName that
precede the implementation-defined (IV030) null character thatterminates a C character
string.

Otherwise, an exception condition is raised: CLI-specific candition — invalid string length or
buffer length (HY090).

If the METADATA ID attribute of S is TRUE, then:
i) Case:
1)  Ifthe value of NL1 is«zero, then let CATSTR be a zero-length string.
2)  Otherwise,
Case:

A) IfiSUBSTRING(TRIM' CATVAL') FROM 1 FOR 1) = '"' and if SUB-
STRI N TRI M' CATVAL') FROM CHAR_LENGTH( TRI M' CATVAL' )) FOR 1)
= ' "', then let TEMPSTR be the value obtained from evaluating:

SUBSTRI NG( TRI M ' CATVAL' ) FROM 2
FOR CHAR LENGTH(TRI M 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
ii) Case:
1)  Ifthe value of NLZ is zero, then let SCHSTR be a zero-length string.
2)  Otherwise,

Case:
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20)

21)
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A)

If SUBSTRING( TRIM ' SCHVAL') FROM 1 FOR 1) = '"' and if SUB-
STRING( TRI M ' SCHVAL' ) FROM CHAR LENGTH( TRI M' SCHVAL' )) FOR 1)
= '"', thenlet TEMPSTR be the value obtained from evaluating:

SUBSTRI NG TRI M'' SCHVAL' ) FROM 2
FOR CHAR _LENGTH(TRI M' SCHVAL')) - 2)

and let SCHSTR be the character string:

TABLE_SCHEM = ' TEMPSTR _AND

b)

iii) Case:
1)
2)
Otherwise:

B)

If the value of NL3 is zero, then let TBLSTR be a zero-lengthstring.
Otherwise,

Case:

A)

B)

Otherwise, let SCHSTR be the character string:

UPPER( TABLE_SCHEM) = UPPER(' SCHVAL') AND

If SUBSTRI NG( TRI M ' TBLVAL' ) FROM 1(FOR 1) = '"' and if SUB-
STRING( TRI M ' TBLVAL' ) FROM CHARLENGTH( TRI M' TBLVAL' )) FOR 1)
= '"' thenlet TEMPSTR be the value obtained from evaluating:

SUBSTRI NG TRI M'' TBLVAL' ) ERGM 2
FOR CHAR _LENGTH(TRI M'AFBLVAL')) - 2)

and let TBLSTR be the character string:
TABLE_NAME = ' TEMPSTR AND
Otherwise, let TBLSTR be the character string:

UPPER( TABLE_NAME) = UPPER(' TBLVAL') AND

i) Ifthe value(of NL1 is zero, then let CATSTR be a zero-length string; otherwise, let CATSTR

be the character string:

TABLEMCAT = ' CATVAL' AND

ii) [fthe value of NLZ is zero, then let SCHSTR be a zero-length string; otherwise, let SCHSTR

be the character string:

TABLE_SCHEM = ' SCHVAL' AND

iii) Ifthevalue of NL2iszero thenlet TRLSTRbe a 7prn-]pngfh string; atherwise let TRILSTR
be the character string:

TABLE_NAME = ' TBLVAL' AND

Let PRED be the result of evaluating:

CATSTR | |

SCHSTR || * ' || TBLSTR|| ' ' || 1=1

Let STMT be the character string:

SELECT *

© ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=2b0a91323b887ca0f67f878f84889552

ISO/IEC 9075-3:2023(E)
7.52 PrimaryKeys()

FROM PRI MARY_KEYS_QUERY
WHERE PRED
ORDER BY TABLE CAT, TABLE SCHEM TABLE_NAME, ORDI NAL_PCSI TI ON

22) ExecDirect is implicitly invoked with S as the value of StatementHandle, STMT as the value of
StatementText, and the length of STMT as the value of TextLength.

Conformance Rules

None.
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7.53 PutData()

Function

Provide a deferred parameter value.

Definition

Put Dat a (

General Rules

1)
2)

3)

4)
5)

6)
7)

8)

258

5t at enent Handl e IN | NTEGER,
Dat a IN  ANY,

5t rLen_or _I nd IN | NTEGER )
RETURNS SMALLI NT

Let S be the allocated SQL-statement identified by StatementHandle:

Case:

raised: CLI-specific condition — function sequence.error (HY010).
b)  Otherwise, let DPN be the deferred parameter hitmber associated with S.

If there is no DATA_POINTER value associated with DPN, then an exception condition is raised
specific condition — function sequence error (HY010).

Let APD be the current application parameéter descriptor for S.

0 (zero).
Let IV be the value of StrLensor-Ind.

Ifthere is a parameter valueassociated with DPN and PT does not indicate CHARACTER, CHARA!
LARGE OBJECT, BINARY;"BINARY VARYING, or BINARY LARGE OBJECT, then an exception is rg
CLI-specific condition—— non-string data cannot be sent in pieces (HY019).

Case:

a) IfIVisthe appropriate “Code” for SQL NULL DATA in Table 26, “Miscellaneous codes us
CLI”)then let V be the null value.

b),« \If PT indicates CHARACTER or CHARACTER LARGE OBJECT, then:

a) Ifthereis no deferred parameter number associated‘with S, then an exception condition is

CLI-

Let PT be the value of the TYPE field of the DPN-th item descriptor area of APD for which LEVEL is

CTER
ised:

bd in

i) Case:

7

1) IfIVis 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 (IV030) null character

that terminates a C character string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid string

length or buffer length (HY090).
ii) Let Vbe the first L octets of Data.
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c¢) If PTindicates BINARY, BINARY VARYING, or BINARY LARGE OBJECT, then:
i) Case:
1)  IfIVis not negative, then let L be IV.

2)  Otherwise, an exception condition is raised: CLI-specific condition — invalid
attribute value (HY024).

ii) Let V be the first L octets of Data.

d) Otherwise, let V be the value of Data.

If Vis not a valid value of the data type indicated by PT, then an exception condition is'raised
dynamic SQL error — using clause does not match dynamic parameter specifications (07001).

If there is no parameter value associated with DPN, then:
a) Vbecomes the parameter value associated with DPN.

b) If 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 assodiated
with DPN.

If there is a parameter value associated with DPN, then
Case:
a) If Visthe null value, then:
i) DPN is removed from association with S.
ii) Any statement source associated,with S is removed from association with S.

iii)  Anexception condition is raised: CLI-specific condition — attempt to concatenate ¢ null
value (HY020).

b) Otherwise:
i) Let PV be the parameter value associated with DPN.
ii) Case:
1) K£PVis the null value, then:
A) DPN is removed from association with S.

B) Any statement source associated with S is removed from association with
S.

C) Anexception condition is raised: CLI-specific condition — attempt to copcat-
enate a null value (HY020).

2)  Otherwise:
A)  Let PL be the parameter length associated with DPN.
B) Let NV be the result of the <string value function>

PV || V

C) NVbecomes the parameter value associated with DPN and (PL+L) becomes
the parameter length associated with DPN.

© ISO/IEC 2023 - All rights reserved 259


https://standardsiso.com/api/?name=2b0a91323b887ca0f67f878f84889552

ISO/IEC 9075-3:2023(E)
7.53 PutData()

Conformance Rules

None.
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7.54 RowCount()

Function

Get the row count.

Definition

RowCpunt (
5t at enent Handl e I N | NTECGER,
RowCount QuT | NTEGER )

RETURNS SMALLI NT

General Rules

1) |LetSbe the allocated SQL-statement identified by StatementHandle.

2) |Ifthereis no executed statement associated with S, then an exceptioh condition is raised: CLI-spgcific
condition — function sequence error (HY010).

3) |RowCount is set to the value of the row count associated with S.

Conformance Rules

None.
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7.55 SetConnectAttr()

Function

Set the value of an SQL-connection attribute.

Definition

Set Cpnnect At t r (

Connect i onHandl e I N | NTECER,
\ttribute I'N | NTEGER,
/al ue I N ANY,

5t ri ngLengt h I'N | NTEGER )

RETURNS SMALLI NT

General Rules

1) [Case:

a) IfConnectionHandle does notidentify an allocated SQL-connection, then an exception condition
is raised: CLI-specific condition — invalid handle (HYHHH).

b) Otherwise:
i) Let C be the allocated SQL-connectionddentified by ConnectionHandle.
ii) The diagnostics area associated with C is emptied.

2) |Let A be the value of Attribute.

3) |IfAis not one of the code values in Table 16, “Codes used for connection attributes”, or if A isfone

of the code values in Table 16, “Codes used for connection attributes”, but the row that contains A
contains 'No'in the “May be set” eolumn, then an exception condition is raised: CLI-specific condition
— invalid attribute identifier(HY092).

4) |If Aindicates SAVEPOINT\NAME, then:
a)  Let SL be thewvalue of StringLength.
b) Case:
i) [f'SL is not negative, then let L be SL.

ii) If SL indicates NULL TERMINATED, then let L be the number of octets of Value thiat
precede the implementation-defined (IV030) null character that terminates a C ¢har-
acter string.

iii)  Otherwise, an exception condition is raised: CLI-specific condition — invalid string
length or buffer length (HY090).

c) The SAVEPOINT NAME attribute of C is set to the first L octets of Value.
5) If A specifies an implementation-defined (IV053) connection attribute, then
Case:

a) Ifthe data type for the connection attribute is specified as INTEGER in Table 19, “Data types
of attributes”, then the connection attribute is set to the value of Value.
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b)  Otherwise:
i) Let SL be the value of StringLength.
ii) Case:
1) IfSLis not negative, then let L be SL.

2)  If SL indicates NULL TERMINATED, then let L be the number of octets of Value
that precede the implementation-defined (IV030) null character that terminates
a C character string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid dtring
length or buffer length (HY090).

iii)  The connection attribute is set to the first L octets of Value.

Conformance Rules

None.
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7.56 SetCursorName()

Function

Set the cursor name property associated with an allocated SQL-statement.

Definition

Set Cyr sor Nane (

whel

5t at enent Handl e I N | NTECER,
Cur sor Nane IN  CHARACTER(L),
NanmeLengt h IN  SMALLINT )

RETURNS SMVALLI NT

length character string.

General Rules

1)
2)

3)
4)

5)

6)

7)

264

Let S be the allocated SQL-statement identified by StatementHandle.

If an open CLI cursor is associated with S, then an exception condition is raised: invalid cursor
(24000).

Let NL be the value of NameLength.

Case:

a) IfNLis not negative, then let L be NL:

b) If NL indicates NULL TERMINATED, then let L be the number of octets of CursorName t

or bufferiength (HY090).

b) Otherwise, let N be the number of whole characters in the first L octets of CursorName

condition is raised: invalid cursor name (34000); otherwise, let CV be the first L octets o
CursorName and let TCN be the value of

precede the implementation-deéfined (IV030) null character that terminates a C character

e L has a maximum value equal to the implementation-defined (IL006) maxintuntlength of a variable-

state

hat

string.

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Case:

a) IfLiszeypo,then an exception condition is raised: CLI-specific condition — invalid string length

hnd

Iet"NO be the number of octets occupied by those N characters. If NO + L, then an exceptjion

f

TRIM( BOTH' ' FROM'CV )

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 ISO/IEC 9075-2, and let TCNL be the length in

characters of TCN.

Case:

a) IfTCNL 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 (01004).
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b)  Otherwise, CN is set to TCN.

If CN does not conform to the Format and Syntax Rules of an <identifier>, then an exception condition

is raised: invalid cursor name.

Let Cbe the allocated SQL-connection with which Sis associated and let SCbe the <search condition>:

CN LI KE ' SQL\ _CUR% ESCAPE '\' OR CN LI KE ' SQLCUR%

If SC is True or if CN is identical to the value of any cursor name associated with an allocated SQL-

10)

Con

statement associated with C, then an exception condition is raised: invalid cursor name (540

CN becomes the value of the cursor name property associated with S.

formance Rules

None.

).
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7.57 SetDescField()

Function

Set a field in a CLI descriptor area.

Definition

Set DgscFi el d (

Descri pt or Handl e I N | NTECGER,
Recor dNumber I'N SMALLI NT,
i el dl dentifier I N SMALLI NT,
Val ue I N ANY,
Buf f er Lengt h I'N | NTEGER )

RETURNS SMALLI NT

General Rules

1) [Let D be the allocated CLI descriptor area identified by DescriptorHandle and let N be the valpe of
the COUNT field of D.

2) | The General Rules of Subclause 6.16, “Deferred parametercheck”, are applied with D as DESCRIPTOR
AREA.

3) |Let FI be the value of Fieldldentifier.

4) |If Flis not one of the code values in Table 20,-“Godes used for SQL/CLI descriptor fields”, ther an
exception condition is raised: CLI-specific condition — invalid descriptor field identifier (HY09] ).

5) |Case:

a) Ifthe ALLOC_TYPE field of déscriptor D is USER and D is not being used as the current ARD
or current APD of any statement handle, then let DT be ARD.

b) Otherwise, let DT be-the type of the descriptor D.

6) |Let MBS be the value of'the May Be Set column in the row of Table 21, “Ability to set SQL/CLI
descriptor fields”, that'contains FI and in the column that contains the descriptor type DT.

7) |If MBS is 'No', thén an exception condition is raised: CLI-specific condition — invalid descriptot field
identifier (HY091).

8) |Let RN be'the value of RecordNumber.

9) |LetTYPE be the value of the Type column in the row of Table 20, “Codes used for SQL/CLI descrjiptor
fields”, that contains FI.

10) If TYPEis'ITEM' and RN is less than 1 (one), then an exception condition is raised: dynamic SQL
error — invalid descriptor index (07009).

11) LetIDA be the item descriptor area of D specified by RN.

12) If an exception condition is raised in any of the following General Rules, then all fields of /DA for
which specific values were provided in the invocation of SetDescField are set to implementation-
dependent (UV049) values and the value of COUNT for D is unchanged.

13) Information is setin D:

Case:
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If FI indicates COUNT, then

Case:

eld()

i) If the memory requirements to manage the CLI descriptor area cannot be satisfied,
then an exception condition is raised: CLI-specific condition — memory allocation error

(HY001).

ii) Otherwise, the count of the number of item descriptor areas is set to the value of Value.

D)

g)

h)

It Fl'indicates ARRAY_SIZE, then the value of the ARRAY_SIZE header field of descriptor
set to Value.

If FI indicates ARRAY_STATUS_POINTER, then the value of the ARRAY_STATUS_POINTE]
header field of descriptor D is set to the address of Value. If Value is a null pointer, then
address is set to 0 (zero).

If Flindicates ROWS_PROCESSED_POINTER, then the value of the ROWS- PROCESSED_POI]
header field of descriptor D is set to the address of Value. If Value is,anull pointer, then
address is set to 0 (zero).

If FI indicates OCTET_LENGTH_POINTER, then the value of the OCTET _LENGTH_POINT
field of IDA is set to the address of Value.

If Fl indicates DATA_POINTER, then the value of the DATA_POINTER field of IDA is set ta
address of Value. If Value is a null pointer, then the‘address is set to 0 (zero).

If FI indicates INDICATOR_POINTER, then the value of the INDICATOR_POINTER field of

is set to the address of Value.

If Fl indicates RETURNED_CARDINALITYAPOINTER, then the value for the RETURNED_
DINALITY_POINTER field of IDA is setto the address of Value.

If FI indicates CHARACTER_SET_€ATALOG, CHARACTER_SET_SCHEMA, or CHARAC-
TER_SET_NAME, then:

i) Let BL be the value‘of BufferLength.
ii) Case:
1) If BLis’not negative, then let L be BL.

2) JBL indicates NULL TERMINATED, then let L be the number of octets of V3
that precedes the implementation-defined (IV030) null character that termi
a C character string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid S
length or buffer length (HY090).

iii)  Case:

Dis

rad

the

NTER
the

the

IDA

CAR-

lue
nates

tring

1) IfLiszero, then an exception condition is raised: CLI-specific condition — invalid

string length or buffer length (HY090).
2)  Otherwise, let FV be the first I octets of Value and let TFV be the value of

TRIM( BOTH' ' FROM'FV )

iv) Let ML be the maximum length in characters allowed for an <identifier> as speci
in the Syntax Rules of Subclause 5.4, “Names and identifiers”, in ISO/IEC 9075-2,
let TFVL be the length in characters of TFV.
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14)

15)
16)

268

valid

V) Case:

1) If TFVL is greater than ML, then FV is set to the first ML characters of TFV and a
completion condition is raised: warning — string data, right truncation (01004).

2)  Otherwise, FVis setto TFV.

vi) Case:

1) IfFlindicates CHARACTER_SET_CATALOG and FV does not conform to the Format
and Syntax Rules of an <identifier>, then an exception condition is raised;irjvalid
catalog name (3D000).

2) IfFlindicates CHARACTER_SET_SCHEMA and FV does not conformto the Format
and Syntax Rules of an <identifier>, then an exception conditionisraised: invalid
schema name (3F000).

3) IfFlindicates CHARACTER_SET_NAME and FV does not eonform to the Format
and Syntax Rules of an <identifier>, then an exception ondition is raised: in
character set name (2C000).

vii)  The value of the field of IDA identified by FI is set to the¥alue of FV.

i) Otherwise, the value of the field of /DA identified by FI is set to the value of Value.
If FI indicates LEVEL, then:

a) IfRIis 1 (one) and value is not 0 (zero), then an.exception condition is raised: dynamic |
error — invalid LEVEL value (0700E).

S0L

b) IfRIis greater than 1 (one), then let PIDAbé IDA’s immediately preceding item descriptor

area and let K be its LEVEL value.

i)

ii)

iii)

If Value is K+1 and TYPE in®BIDA does not indicate ROW, ARRAY, ARRAY LOCAT(
MULTISET, or MULTISETLLOCATOR, then an exception condition is raised: dynan
SQL error — invalid LEVEL value (0700E).

If Value is greater than K+1, then an exception condition is raised: dynamic SQL e
— invalid LEVEEwalue (0700E).

If value is less than K+1, then let OIDA; be the i-th item descriptor area to which }
is subprdinate and whose TYPE field indicates ROW. Let NS; be the number of imy]
ately-subordinate descriptor areas of OIDA; between OIDA; and IDA, and let D; be
value of DEGREE of OIDA;.

1)  For each OIDA; whose LEVEL value is greater than V, if D; is not equal to NS;,
an exception condition is raised: dynamic SQL error — invalid LEVEL value (07

2) IfKisnot0 (zero), then let OIDA; be the OIDA; whose LEVEL value is K. If th

R,
ic

r'ror

PIDA
hedi-
the

then
DOE).

ere

exists no such UIDA; or Dj1s not greater than N5, then an exception condition is

raised: dynamic SQL error — invalid LEVEL value (0700E).

c)  The value of LEVEL in IDA is set to Value.
If TYPE is 'ITEM' and RN is greater than N, then the COUNT field of D is set to RN.

If FI indicates TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE,
DATETIME_INTERVAL_PRECISON, PARAMETER_MODE, PARAMETER_ORDINAL_POSITION,
PARAMETER _SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA, PARAMETER_SPECIFIC_NAME,
CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,
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USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME,
SCOPE_CATALOG, SCOPE_SCHEMA, or SCOPE_NAME, then the DATA_POINTER field of IDA is set to

Zero.

17) If Flindicates DATA_POINTER, and Value is not a null pointer, and /DA is not consistent as specified
in Subclause 6.17, “Description of CLI item descriptor areas”, then an exception condition is raised:
CLI-specific condition — inconsistent descriptor information (HY021).

18) Let Vbe the value of Value.

19) |If Fl indicates TYPE, then:

b) Case:
i)

vi)

vii)

viii)

a)  All the other fields of IDA are set to implementation-dependent (UV128) values.

If Vindicates CHARACTER, CHARACTER VARYING or CHARACTER LARGE OBJECT]
the CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, and-CHARAC-

then

TER_SET_NAME fields of IDA are set to the values for the default character set ngme

for the SQL-session and the LENGTH field of IDA is set to the' maximum possible l¢
in characters of the indicated data type.

If Vindicates BINARY, BINARY VARYING, or BINARY-LARGE OBJECT, then the LEN
field of IDA is set to the maximum possible length in octets of the indicated data

If Vindicates a <datetime type>, then the PRECISION field of IDA is set to 0 (zero)).

If Vindicates INTERVAL, then the DATETIME_INTERVAL_PRECISION field of IDA
to 2.

If Vindicates NUMERIC or DECIMAL, then the SCALE field of IDA is set to 0 (zero
the PRECISION field of IDA is setto the implementation-defined (ID015) default |
for the precision of the NUMERIC data types or is set to the implementation-defi
(ID016) default value for, the precision of the DECIMAL data types, respectively.

If Vindicates SMALEINT, INTEGER, or BIGINT, then the SCALE field of IDA is set
(zero) and the PRECISION field of IDA is set to the implementation-defined (IV13
value for the precision of the SMALLINT, INTEGER, or BIGINT data types, respect]

If Vindicates)FLOAT, then the PRECISION field of IDA is set to the implementatio
defined(1D062) default value for the precision of the FLOAT data type.

If Vdindicates REAL or DOUBLE PRECISION, then the PRECISION field of IDA is se
the)implementation-defined (IV129) value for the precision of the REAL PRECIS]
Of set to the implementation-defined (IV130) value for the precision of the DOU]
PRECISION data types, respectively.

ngth

GTH
'ype.

s set

and
ralue
hed

o 0
1)

ively.

=}
1

t to
ON
BLE

If Vindicates DECFLOAT, then the PRECISION field of IDA is set to the implementgtion-

defined (ID062) default value for the precision of the DECFLOAT data type.

xi)

If Vindicates an implementation-defined (IW060) data type, then an implementation-
defined (IW060) set of fields of IDA are set to implementation-defined (IW060) default

values.

Otherwise, an exception condition is raised: CLI-specific condition — invalid data
(HY004).

type

20) If Flindicates DATETIME_INTERVAL_CODE and the TYPE field of IDA indicates a <datetime type>,

then:
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a)  All the fields of IDA other than DATETIME_INTERVAL_CODE and TYPE are set to implemen-

tation-dependent (UV128) values.
b) Case:

i) If Vindicates DATE, TIME, or TIME WITH TIME ZONE, then the PRECISION field of /DA

is set to 0 (zero).

ii) If Vindicates TIMESTAMP or TIMESTAMP WITH TIME ZONE, then the PRECISION field

of IDAissetto 6

21)

22)

Con

If Fl indicates DATETIME_INTERVAL_CODE and the TYPE field of IDA indicates INTERVAL) th
the DATETIME_INTERVAL_PRECISION field of IDA is set to 2 and

a) If Vindicates DAY TO SECOND, HOUR TO SECOND, MINUTE TO SECOND, or SEGOND, the
PRECISION field of IDA is set to 6.

b)  Otherwise, the PRECISION field of IDA is set to 0 (zero).

Restrictions on the differences allowed between implementation and application parameter
descriptors are implementation-defined (IE008), except as specified(in the General Rules of
Subclause 6.10, “Implicit EXECUTE USING and OPEN USING clauses”/ in the General Rules of

D

n

n the

Subclause 6.11, “Implicit CALL USING clause”, and in the General' Rules of Subclause 7.50, “Param-

Data()”. Restrictions on the differences between the implementation and application row descri
are implementation-defined (IE009), except as specified,ifx.the General Rules of Subclause 6.
“Implicit FETCH USING clause”, and the General Rules.ef Subclause 7.31, “GetData()”.

formance Rules

None.

ptors
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Function

Set commonly-used fields in a CLI descriptor area.

Rec()

Definition

Set DgscRec (
Descri pt or Handl e I N | NTECGER,
Recor dNumber I'N SMALLI NT,
['ype IN SMALLI NT,
BubType IN SMALLI NT,
L engt h I'N | NTECGER,
Pr eci si on I N SMALLI NT,
Bcal e I'N SMALLI NT,
Dat a DEF ANY,
Bt ri ngLengt h DEF | NTEGER,
ndi cat or DEF | NTEGER )

Gen

1)

2)

3)

4)
5)

6)

RETURNS SMALLI NT

eral Rules

Let D be the allocated CLI descriptor area identified by)DescriptorHandle and let N be the val
the COUNT field of D.

AREA.

If Dis an implementation row descriptosi.then an exception condition is raised: CLI-specific cond
— cannot modify an implementation-tew descriptor (HY022).

Let RN be the value of RecordNumber.

If RN is less than 1 (one), thenan exception condition is raised: dynamic SQL error — invalid desct
index (07009).

If RN is greater than()then
Case:

a) Ifthe memory requirements to manage the larger CLI descriptor area cannot be satisfig
then an exception condition is raised: CLI-specific condition — memory allocation error (HY|

b) , +Otherwise, the COUNT field of D is set to RN.

7)

e of

The General Rules of Subclause 6.16, “Deferredsparameter check”, are applied with D as DESCRIPTOR

lition

iptor

d,
001).

ieb 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 /DA are set to

the values of Type, Precision, Scale, and SubType, respectively.

b) Case:

i) If D is an implementation parameter descriptor, then the length (in characters or posi-

tions, as appropriate) of the item described by IDA is set to the value of Length.

ii) Otherwise, the length in octets of the item described by IDA is set to the value of Length.
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c) 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 /DA, or that is to receive the returned length in octets of

the item described by ID4, is set to the address of StringLength.

d) The address of the host variable that is to provide a value for the item described by IDA, or

that is to receive a value for the item described by IDA4, is set to the address of Data. If D
a null pointer, then the address is set to 0 (zero).

atais

e) IfIndicator is not a null pointer, then the address of the <indicator variable> associated with

9)

10)

11)

Con

£l ik | Tbadla ID.4 o ] . £ 1o ds £
LIIT ILCIIT UTOSLTITUCTU U_y 17115 STL LU ULIIT AUUlI TS5 Ul TIIUICAdUUL.

If Data is not a null pointer and /DA is not consistent as specified in Subclause 6.17, “Desetiption of

CLIitem descriptor areas”, then an exception condition is raised: CLI-specific condition — incons
descriptor information (HY021).

stent

If an exception condition is raised, then all fields of IDA for which specific values were provided in
the invocation of SetDescRec are set to implementation-dependent (UV055) 'values and the value

of the COUNT field of D is unchanged.

Restrictions on the differences allowed between implementation andapplication parameter
descriptors are implementation-defined (IE008), except as specifiédyin the General Rules of
Subclause 6.10, “Implicit EXECUTE USING and OPEN USING clauses”, in the General Rules of

Subclause 6.11, “Implicit CALL USING clause”, and in the General Rules of Subclause 7.50, “Param-

Data()”. Restrictions on the differences between the impleméntation and application row descri
are implementation-defined (IE009), except as specified'in the General Rules of Subclause 6.
“Implicit FETCH USING clause”, and the General Rules-of Subclause 7.31, “GetData()”.

formance Rules

None.

ptors
3,

272
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7.59 SetEnvAttr()

Function

Set the value of an SQL-environment attribute.

Definition

Set EpvAttr (

Envi ronnment Handl e I'N | NTEGER,
\ttribute I'N | NTEGER,
/al ue I N ANY,

5t ri ngLengt h I'N | NTEGER )

RETURNS SMALLI NT

General Rules

1) [Case:

a) If EnvironmentHandle does not identify an allocated SQL-environment or if it identifies|an
allocated skeleton SQL-environment, then an exceptioircondition is raised: CLI-specific condlition
— invalid handle (HYHHH).

b) Otherwise:
i) Let E be the allocated SQL-environment identified by EnvironmentHandle.
ii) The diagnostics area associatedwith E is emptied.

2) |Ifthere are allocated SQL-connectionsassociated with E, then an exception condition is raised} CLI-
specific condition — attribute cannot be set now (HY011).

3) |LetA be the value of Attribute.

4) |If Ais not one of the code values in Table 15, “Codes used for environment attributes”, then a
exception condition is vaised: CLI-specific condition — invalid attribute identifier (HY092).

5) |IfAindicates NULL-TERMINATION, then

—

Case:
a) IfValue indicates TRUE, then null termination for E is set to True.

b) IfValue indicates FALSE, then null termination for E is set to False.

c)/\, 'Otherwise, an exception condition is raised: CLI-specific condition — invalid attribute vdlue
(HY024).

6) If A specifies an implementation-defined (IV052) environment attribute, then
Case:

a) Ifthe datatype for the environment attribute is specified as INTEGER in Table 19, “Data types
of attributes”, then the environment attribute is set to the value of Value.

b) Otherwise:
i) Let SL be the value of StringLength.
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ii) Case:
1) IfSLis not negative, then let L be SL.

2) IfSL indicates NULL TERMINATED, then let L be the number of octets of Value
that precede the implementation-defined (IV030) null character that terminates
a C character string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid string
length or buffer length (HY090)

iii)  The environment attribute is set to the first L octets of Value.

Conformance Rules

None.
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7.60 SetStmtAttr()

Function

Set the value of an SQL-statement attribute.

Definition

SetS{ntAttr (

5t at enent Handl e I N | NTECGER,
\ttribute I'N | NTEGER,
/al ue I N ANY,

5t ri ngLengt h I'N | NTEGER )

RETURNS SMALLI NT

General Rules

1) [LetS be the allocated SQL-statement identified by StatementHandle:
2) |Let A be the value of Attribute.

3) |IfAis notone of the code values in Table 17, “Codes used\for statement attributes”, or if 4 is one of
the code values in Table 17, “Codes used for statementattributes”, but the row that contains #
contains 'No'in the “May be set” column, then an exception condition is raised: CLI-specific condition
— invalid attribute identifier (HY092).

4) |Let Vbe the value of Value.

5) |Case:

a) IfAindicates APD_HANDLE, then:
i) Case:

1) IfVdoeshotidentify an allocated CLI descriptor area, then an exception condition
is raised+/CLI-specific condition — invalid attribute value (HY024).

2)  Otherwise, let DA be the CLI descriptor area identified by Vand let AT be the yalue
ofthe ALLOC_TYPE field for DA.

ii) Case:

1) IfAT indicates AUTOMATIC but DA is not the application parameter descrigtor
associated with §, then an exception condition is raised: CLI-specific conditipn —
invalid use of automatically-allocated descriptor handle (HY017).

20 Otheruwica DA hacomeastha currant nlication-parametar dascrintor for S
= Tt e FASe A becotheStte-cdrtrehtappricatioh paietteeaesSenptor+o6t—

P
]
&~

b) IfAindicates ARD_HANDLE, then:
i) Case:

1) IfVdoesnotidentify an allocated CLI descriptor area, then an exception condition
is raised: CLI-specific condition — invalid attribute value (HY024).

2)  Otherwise, let DA be the CLI descriptor area identified by Vand let AT be the value
of the ALLOC_TYPE field for DA.

ii) Case:
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1) IfATindicates AUTOMATIC but DA is not the application row descriptor associated
with §, then an exception condition is raised: CLI-specific condition — invalid use
of automatically-allocated descriptor handle (HY017).

2)  Otherwise, DA becomes the current application row descriptor for S.

c) IfAindicates CURSOR SCROLLABLE, then
Case:
1) It the SQL/CLI implementation supports scrollable cursors, then:

1) Ifan open CLI cursor is associated with S, then an exception condition is'rajsed:
CLI-specific condition — attribute cannot be set now (HY011).

2) Case:

A)  If Vindicates NONSCROLLABLE, then the CURSOR SCROLLABLE attripute
of Sis set to NONSCROLLABLE.
B) If Vindicates SCROLLABLE, then the CURSOR'SCROLLABLE attribute pof S
is set to SCROLLABLE.
C) Otherwise, an exception condition is raised: CLI-specific condition — irvalid
attribute value (HY024).
ii) Otherwise, an exception condition is raised: €LI-specific condition — optional feafure
not implemented (HYC00).
d) IfAindicates CURSOR SENSITIVITY, then
Case:
i) If the SQL/CLI implementation supports cursor sensitivity, then

Case:

1) Ifan open CLI\cursor is associated with S, then an exception condition is rajsed:
CLI-specific.condition — attribute cannot be set now (HY011).

2) Case:

A). ) If Vindicates ASENSITIVE, then the CURSOR SENSITIVITY attribute of S is
set to ASENSITIVE.
B) If Vindicates INSENSITIVE, then the CURSOR SENSITIVITY attribute ¢f S is
set to INSENSITIVE.
C) If Vindicates SENSITIVE, then the CURSOR SENSITIVITY attribute of § is
set to SENSITIVE.
D} Otherwise anexception conditionisraised: CLl-specific condition—invalid
attribute value (HY024).
ii) Otherwise, an exception condition is raised: CLI-specific condition — optional feature
not implemented (HYC00).
e) IfAindicates METADATA ID, then
Case:
i) If Vindicates FALSE, then the METADATA ID attribute of S is set to FALSE.
ii) If Vindicates TRUE, then the METADATA ID attribute of S is set to TRUE.
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Otherwise, an exception condition is raised: CLI-specific condition — invalid attribute

value (HY024).

f) If A indicates CURSOR HOLDABLE, then

sed:

of S

s set

valid

Case:
i) If the SQL/CLI implementation supports cursor holdability, then
Case:
1) Ifan open CLI cursor is associated with §, then an exception condition is'ra
CLI-specific condition — attribute cannot be set now (HY011).
2) Case:
A) If Vindicates NONHOLDABLE, then the CURSOR HOLDABLE attributg
is set to NONHOLDABLE.
B) If Vindicates HOLDABLE, then the CURSOR HOLDABLE attribute of S
to HOLDABLE.
C) Otherwise, an exception condition is raised»CLI-specific condition — in
attribute value (HY024).
ii) Otherwise, an exception condition is raised: £LI?specific condition — optional feafure

Case:

i)

Caset

g) IfAindicates CURRENT OF POSITION, then

h) IfAindieates NEST DESCRIPTOR, then

not implemented (HYC00).

Ifthere is no open CLI cursor CR@associated with S, then an exception condition is ra
invalid cursor state (24000).

If Vis greater than the ARRAY_SIZE field of the application row descriptor associ
with S, then an exception condition is raised: CLI-specific condition — row value ¢
range (HY107).

If the operational scrollability property of CR is not SCROLL, then an exception cong
is raised: CLISpecific condition — invalid cursor position (HY109).

Otherwise, the current row within the fetched rowset associated with S is set to

ised:

ated
ut of

ition

N~

If there is a prepared statement associated with StatementHandle, then an exception

condition is raised: CLI-specific condition — function sequence error (HY010).

Otherwise
tHEeHAOES

Case:

1) If Vindicates FALSE, then the NEST DESCRIPTOR attribute of S is set to FALSE.

2) If Vindicates TRUE, then the NEST DESCRIPTOR attribute of S is set to TRUE.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid

attribute value (HY024).

6) If A specifies an implementation-defined (IV051) statement attribute, then
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Case:

a) Ifthe data type for the statement attribute is specified as INTEGER in Table 19, “Data types
of attributes”, then the statement attribute is set to the value of Value.

b)  Otherwise:

i)
ii)

Let SL be the value of StringLength.

Case:

Con

iii)

formance Rules

None.

1) IfSLis not negative, then let L be SL.

2)  If SL indicates NULL TERMINATED, then let L be the number of octets,of Value
that precede the implementation-defined (IV030) null character that terminates
a C character string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid string
length or buffer length (HY090).

The statement attribute is set to the first L octets of Value:

278
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1 SpecialColumns()

Function

Return a result set that contains a list of columns the combined values of which can uniquely identify a
particular row within a single specified table described by the Information Schemas of the connected

data source.

Defjnition

Speci al Col utmms (
Bt at enent Handl e I N | NTEGER,
dentifierType I N SMALLI NT,
Cat al ogNanme I N CHARACTER(L1),
NameLengt hl I N SMALLI NT,
5c hermaName I N CHARACTER( L2),
NanelLengt h2 I N SMALLI NT,
[abl eName | N CHARACTER( L3) ,
NarmeLengt h3 I N SMALLI NT,
Scope I N SMALLI NT,
Nul | abl e I N SMALLI NT )

RETURNS SMVALLI NT

whefle each of L1, L2, and L3 has a maximum value equal to theimplementation-defined (IL006) maximum

length of a variable-length character string.

General Rules

1)
2)

3)
4)

5)

6)

Let S be the allocated SQL-statement identified by StatementHandle.

If an open CLI cursor is associated with S, then an exception condition is raised: invalid cursor|state
(24000).

Let C be the allocated SQL-cennection with which S is associated.

Let EC be the established'SQL-connection associated with C and let SS be the SQL-server on that
connection.

Let SPECIAL_COLUMNS_QUERY be a table, with the definition:

CREATE TABLENSPECI AL_COLUWNS_QUERY (

SCOPE SMALLI NT,
COLUMN_NAME CHARACTER VARYI NG(128) NOT NULL,
DATA/TYPE SMALLI NT NOT NULL,
TYPE_NAME CHARACTER VARYI NG(128) NOT NULL,
COLUMN_SI ZE I NTEGER,
BUFFER_LENGTH | NTEGER,
— DECHWE—BHGTS———ShALLHNT;
PSEUDO_COLUWN SMALLI NT )

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 §S’s Information Schema TABLES
view. Some tables are not permitted to have such a set of columns. Some tables may have more
than one such set, in which case itis implementation-dependent (UA041) as to which set of columns
is chosen. It is implementation-dependent (UA043) as to whether a column identified for a given
table is a pseudo-column.
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7)

8)

9)

10)

280

a) Let SUP be the value of Supported that is returned by the execution of GetFeaturelnfo w

ith

FeatureType = 'FEATURE' and Featureld = 'C041’' (corresponding to the feature 'Information

Schema metadata constrained by privileges in CLI').

b) Case:

i) If the value of SUP is 1 (one), then Table 28, “Codes and data types for implementation
information”,is'Y', then SPECIAL_COLUMNS_QUERY contains a row for each identifying

column in SS’s Information Schema COLUMNS view and each implementation-

I1AQA42)

| A | £ L1 A | A
ucycuucut LUﬂUT\JJ POCUL{U CUIUIIIIL.

ii) Otherwise, SPECIAL_COLUMNS_QUERY contains a row for each identifying celw
SS’s Information Schema COLUMNS view and each implementation-dependent (U
pseudo-column in accordance with implementation-defined (IW058) authorizat
criteria.

If the value of IdentifierType is other than the code for BEST ROWID in Table-38, “Column tyq
and scopes used with SpecialColumns”, or an implementation-defined (LEQ01) extension to t
table, then an exception condition is raised: CLI-specific condition — colunin type out of range
(HY097).

If the value of Scope is other than the code SCOPE CURRENT ROW;SCOPE TRANSACTION, or S

in
043)
jon

es
nat

LOPE

SESSION in Table 38, “Column types and scopes used with SpecialColumns”, or an implementgtion-

defined (IE001) extension to that table, then an exception eondition is raised: CLI-specific cond
— scope out of range (HY098).

If the value of Nullable is other than the code for NO*NULLS or NULLABLE in Table 38, “Colun
types and scopes used with SpecialColumns”, then‘an exception condition is raised: CLI-speci
condition — nullable type out of range (HY099).

For each row of SPECIAL_COLUMNS_QUERY:

ROW, SCOPE TRANSACTION, pt:SCOPE SESSION from Table 38, “Column types and sco
used with SpecialColumns?; 0t+itis a value from an implementation-defined (IE001) exte
to that table, determined asfollows.

a) Thevalue of SCOPE in SPECIAL_COLUMNS_QUERY is either the code for one of SCOPE CUREENT

Case:

i) If the value that uniquely identifies a row is only guaranteed to be valid while positi
on thatrow, then the code is that for SCOPE CURRENT ROW.

ii) Ifthe‘value that uniquely identifies a row is only guaranteed to be valid for the cu

transaction, then the code is that for SCOPE TRANSACTION.

iii). )" If the value that uniquely identifies a row is only guaranteed to be valid for the cu
SQL-session, then the code is that for SCOPE SESSION.

ition

1n
c

~

es

sion

oned

'rent

'rent

iv) Otherwise, the value is taken from the implementation-defined (IE001) extensiop to

Iable 5o, "Column types and scopes used with SpecialColumns™.

b)  Thevalue of COLUMN_NAME in SPECIAL COLUMNS_QUERY is the value of the COLUMN_NAME

column in the COLUMNS view.

c)  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 32,
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“Codes used for concise data types”, that matches the interval specified in the INTER-
VAL_TYPE column in the COLUMNS view.

ii) Otherwise, the value of DATA_TYPE in SPECIAL_COLUMNS_QUERY is the appropriate
Code from Table 32, “Codes used for concise data types”, that matches the data type
specified in the DATA_TYPE column in the COLUMNS view.

d) Thevalue of TYPE_NAME in SPECIAL_COLUMNS_QUERY is an implementation-defined (IV050)
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) If the value of DATA_TYPE in the COLUMNS view is '"CHARACTER', 'CHARACTER
VARYING', 'CHARACTER LARGE OBJECT', 'BINARY", 'BINARY VARYING", or 'BINARY
LARGE OBJECT', then the value is that of the CHARACTER_MAXIMUM_LENGTH in the
same row of the COLUMNS view.

ii) If the value of DATA_TYPE in the COLUMNS view is 'DECIMAL' or 'NUMERIC', theh the
value is that of the NUMERIC_PRECISION column in the same row of the COLUMNS
view.

iii)  Ifthe value of DATA_TYPE in the COLUMNS view.is 'SMALLINT', 'INTEGER', 'BIGINT,
'FLOAT', 'DECFLOAT', 'REAL', or 'DOUBLE PREEISION', then the value is implementdtion-
defined (IV046).

iv) If the value of DATA_TYPE in the COLUMNS view is 'DATE', 'TIME', ' TIMESTAMP"', "TIME
WITH TIME ZONE', or "TIMESTAMP WITH TIME ZONE', then the value of COLUMN [SIZE
is that derived from SR 41), in Subclause 6.1, “<data type>", of ISO/IEC 9075-2, where
the value of <time fractional secands precision> is the value of the NUMERIC_PRECISION
column in the same row of the:\COLUMNS view.

V) If the value of DATA_TYPE in the COLUMNS view is 'INTERVAL', then the value of]
COLUMN_SIZE is thatdetrived from the General Rules of Subclause 10.1, “<intervil
qualifier>”, of ISO/IEC 9075-2, where:

1)  The valuéwof <interval qualifier> is the value of the INTERVAL_TYPE column in
the same’row of the COLUMNS view.

2)  Thewvalue of <interval leading field precision> is the value of the INTERVAL _|PRE-
CISION column in the same row of the COLUMNS view.

3)/ The value of <interval fractional seconds precision> is the value of the
NUMERIC_PRECISION column in the same row of the COLUMNS view.

vij If the value of DATA_TYPE in the COLUMNS view is 'REF’, then the value is the length
in octets of the reference type.

i) Otharwica-thavaluaicimnlamantation. . danandant (1IV/Q54)
Vi otHePASe e vYard eI S HRpremehtattohi-aepenRaehit1ovvoay-

f)  The value of BUFFER_LENGTH in SPECIAL_COLUMNS_QUERY is implementation-defined
(Ivo47).

NOTE 52 — 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 a null terminator, if one exists.

g) Thevalue of DECIMAL_DIGITS in SPECIAL_COLUMNS_QUERY is:

Case:
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11)
12)

13)

14)

15)

16)

17)

282

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

DECIMAL_DIGITS in SPECIAL_COLUMNS_QUERY is the value of the DATETIME_PRECI-

SION column in the COLUMNS view.

ii) 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-

CIAL_COLUMNS_QUERY is the value of the NUMERIC_SCALE column in the COLUMNS

view.

iii) Otherwise, the value of DECIMAL_DIGITS in SPECIAL_COLUMNS_QUERY is the nully

h)  The value of PSEUDO_COLUMN in SPECIAL_COLUMNS_QUERY is the code for on€e of PSE
UNKNOWN, NOT PSEUDO, or PSEUDO from Table 38, “Column types and scopes used w
SpecialColumns”. The algorithm used to set this value is implementation-depéndent (UA

alue.

JDO
ith
N44).

Let NL1,NL2,and NL3 be the values of NameLength1, NameLength2, and Namekength3, respectively.

Let CATVAL, SCHVAL, TBLVAL, SCPVAL, and NULVAL be the values of CataloegName, SchemaNar
and TableName, Scope, and Nullable respectively.

If the METADATA ID attribute of S is TRUE, then:

a) IfCatalogName is a null pointer and the value of the CATALOG NAME information type {
Table 28, “Codes and data types for implementation-information”, is 'Y', then an excepti
condition is raised: CLI-specific condition — invalid tse of null pointer (HY009).

b) If SchemaName is a null pointer, then an exception condition is raised: CLI-specific cond
— invalid use of null pointer (HY009).

If TableName is a null pointer, then an exception condition is raised: CLI-specific condition — in
use of null pointer (HY009).

If CatalogName is a null pointer, then NL1 is set to zero. If SchemaName is a null pointer, then
is set to zero. If TableName is a null(pointer, then NL3 is set to zero.

Case:
a) If NL1is not negative;then let L be NL1.

b) If NL1 indicates-NULL TERMINATED, then let L be the number of octets of CatalogName
precede the implementation-defined (IV0O30) null character that terminates a C charact
string.

c)  Otherwisé, an exception condition is raised: CLI-specific condition — invalid string lengt
buffer’length (HY090).

Let GATVAL be the first L octets of CatalogName.

Case:

he,

rom

tion

valid

NL2

that

h or

a) If NLZis not negative, then let L be NL2.

b) If NLZ indicates NULL TERMINATED, then let L be the number of octets of SchemaName that
precede the implementation-defined (IV0O30) null character that terminates a C character

string.

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or

buffer length (HY090).
Let SCHVAL be the first L octets of SchemaName.
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If NL3 is not negative, then let L be NL3.

If NL3 indicates NULL TERMINATED, then let L be the number of octets of TableName that
precede the implementation-defined (IV030) null character that terminates a C character
string.

Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090)

Let TBLVAL be the first L octets of TableName.

Case:

a)

If the METADATA ID attribute of S is TRUE, then:
i) Case:
1)  Ifthe value of NL1 is zero, then let CATSTR be a zero-léngth string.
2)  Otherwise,
Case:

A) IfSUBSTRING( TRI M ' CATVAL') FROM™ FOR 1) = '"' and if SUB-
STRI NG( TRI M ' CATVAL' ) FROM GHAR LENGTH( TRI M' CATVAL')) FOR 1)
= ' "', then let TEMPSTR be thevalue obtained from evaluating:

SUBSTRI NG( TRI M ' CATVAL')ZFROM 2
FOR CHAR LENGTH( TRI M CATVAL')) - 2)

and let CATSTR be thié character string:

TABLE_CAT = '"TEMPSTR AND

B)  Otherwise,let CATSTR be the character string:
UPPER( TABLE_CAT) = UPPER(' CATVAL') AND
ii) Case:
1) If‘the value of NLZ is zero, then let SCHSTR be a zero-length string.
2) ““0Otherwise,
Case:

A) IfSUBSTRING(TRIM' SCHVAL') FROM 1 FOR 1) = '"' and if SUB-
STRI NG TRI M ' SCHVAL' ) FROM CHAR LENGTH( TRI M' SCHVAL')) FOR 1)
= ' "', then let TEMPSTR be the value obtained from evaluating:

SUBSTRI NG( TRI M ' SCHVAL' ) FROM 2
FOR CHAR LENGTH(TRI M’ 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

iii)  Case:
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20)

21)

22)

284

1) Ifthe 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-
STRI NG TRI M ' TBLVAL' ) FROM CHAR LENGTH( TRI M' TBLVAL')) FOR 1)
= ' "', then let TEMPSTR be the value obtained from evaluating:

b)

Let the value of SCPSTR be-the character string:

SCOPE >= SCPVAL

Let PRED be theresult of evaluating:

SUBSTRI NG TRI M’ TBLVAL' ) FROM 2
FOR CHAR LENGTH(TRI M 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

Otherwise:

i) Ifthe value of NL1 is zero, then let CATSTR be a zero-length string; otherwise, let CATSTR
be the character string:

TABLE_CAT = ' CATVAL' AND

ii) Ifthe value of NLZ is zero, then let SCHSER be a zero-length string; otherwise, let SCHSTR
be the character string:

TABLE_SCHEM = ' 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

CATSTR || “2™| SCHSTR|| ' ' || TBLSTR|| ' ' || SCPSTR
Case:
a)£ \If NULVAL is equal to the code for NO NULLS in Table 26, “Miscellaneous codes used in {LI”,

and any of the rows selected by the above query would describe a column for which the yalue

b)

of IS_NULLABLE column in the COLUMNS view1s YES', then et STMT be the character string:

SELECT *
FROM SPECI AL_COLUWNS_QUERY
WHERE 1 = 2 -- select no rows

ORDER BY SCOPE

Otherwise, let STMT be the character string:

SELECT *

FROM SPECI AL_COLUMNS QUERY
WHERE PRED

ORDER BY SCOPE
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23) ExecDirect is implicitly invoked with S as the value of StatementHandle, STMT as the value of
StatementText, and the length of STMT as the value of TextLength.

Conformance Rules

None.
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7.62 StartTran()

Function

Explicitly start an SQL-transaction and set its characteristics.

Definition

Star{Tran (
Handl eType | N SMALLI NT
Handl e I N | NTEGER,
hccessMbde I N | NTEGER,
sol ati onLevel I N I NTECER )

General Rules
1) |Let HT be the value of HandleType and let H be the value of Handle.
2) |If HT is not one of the code values in Table 13, “Codes used fér SQL/CLI handle types”, then an
exception condition is raised: CLI-specific condition — inyalid handle (HYHHH).
3) |[Case:
a) If HT indicates STATEMENT HANDLE, then
Case:
i) If H does not identify an allocated SQL-statement, then an exception condition is rdised:
CLI-specific condition — invalid handle (HYHHH).
ii) Otherwise, an exception’condition is raised: CLI-specific condition — invalid attripute
identifier (HY092).
b) If HT indicates DESCRIRTOR HANDLE, then
Case:
i) If H do€es not identify an allocated CLI descriptor area, then an exception conditign is
raised: CLI-specific condition — invalid handle (HYHHH).
ii) Otherwise, an exception condition is raised: CLI-specific condition — invalid attripute
identifier (HY092).
c) H'HT 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 (HYHHH).
ii) Otherwise:
1)  Let Cbe the allocated SQL-connection identified by H.
2)  The diagnostics area associated with C is emptied.
3) Case:
286

RETURNS SMALLI NT
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A) Ifthereisno established SQL-connection associated with C, then an exception

condition is raised: connection exception — connection does not exist (08

003).

B)  Otherwise, let EC be the established SQL-connection associated with C.

4)

5)

6)

7)
8)

9)

10)

Con

4) If Chas an associated established SQL-connection that is active, then let L1 be a
list containing EC; otherwise, let L1 be an empty list.
d) IfHTindicates ENVIRONMENT HANDLE, then

Case:

i) If H does not identify an allocated SQL-environment or if it identifies an allocatéd|(SQL-
environment thatis a skeleton SQL-environment, then an exception condition is rdised:
CLI-specific condition — invalid handle (HYHHH).

ii) 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
of the allocated SQL-connections in L that have an associated established S
connection that is active.

If an SQL-transaction is currently active on any of the SQL-connections contained in L1, then
exception condition is raised: invalid transaction state> active SQL-transaction (25001).

Let AM be the value for AccessMode. If AM is not.one of the codes in Table 31, “Values for TRA
ACTION ACCESS MODE with StartTran”, then an exception condition is raised: CLI-specific cong
— invalid attribute identifier (HY092).

Let IL be the value for IsolationLevel. If IL)is not one of the codes in Table 30, “Values for TRAN
TION ISOLATION OPTION with StartTygan”, then an exception condition is raised: CLI-specific cond
— invalid attribute identifier (HY092).

Let TXN be the SQL-transaction.that is started by this invocation of the StartTran routine.

If READ ONLY is specified by AM, then the access mode of TXN is set to read-only. [f READ WR
is specified by AM, then-the access mode of TXN is set to read-write.

a list

QL-

NS-
ition

SAC-
lition

ITE

The isolation level‘'of TXN is set to an implementation-defined (IV222) isolation level that will not

exhibit any of thephenomena that the isolation level indicated by TIL would not exhibit, as spe
in Table 11, #SQL-transaction isolation levels and the three phenomena”, in ISO/IEC 9075-2.

TXN is started in each SQL-connection contained in L1.

formance Rules

ified

None.
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7.63 TablePrivileges()

Function

Return a result set that contains a list of the privileges held on the tables whose names adhere to the
requested pattern(s) within tables described by the Information Schemas of the connected data source.

Defjnition

Tabl ¢Privil eges (
bt at enment Handl e I'N | NTEGER,
Cat al ogName I N CHARACTER( L1),
NameLengt hl I'N SMALLI NT,
5chemaNane IN CHARACTER( L2),
NanmelLengt h2 I N SMALLI NT,
[abl eNane IN CHARACTER( L3),
NanelLengt h3 IN SMALLI NT )

whel
lengt

Gen
1)
2)

3)
4)

5)

RETURNS SMALLI NT

eeachof L1, L2, and L3 has a maximum value equal to the implementation-defined (IL006) maxi
h of a variable-length character string.

eral Rules

Let S be the allocated SQL-statement identified byzStatementHandle.

If an open CLI cursor is associated with S, thertan exception condition is raised: invalid cursor
(24000).

Let C be the allocated SQL-connection with which § is associated.

connection.
Let TABLE_PRIVILEGES_QUERY be a table, with the definition:

CREATE TABLE TABLE_PRIVI LEGES_QUERY (

TABLE_CAT CHARACTER VARYI N 128),
TABLE_SCHEM CHARACTER VARYI NG(128) NOT NULL,
TABLE_NAME CHARACTER VARY!I NG(128) NOT NULL,
GRANTOR CHARACTER VARYI NG 128) NOT NULL,
GRANTEE CHARACTER VARYI NG(128) NOT NULL,
PRI VI VEGE CHARACTER VARY!I NG(128) NOT NULL,
| S\GRANTABLE CHARACTER VARYI NG 3) NOT NULL,

WATH_HI ERARCHY CHARACTER VARYI NG( 254) NOT NULL )

6)

[mnum

state

Let EC be the established SQL-connection associated with C and let SS be the SQL-server on that

TABLE_PRIVILEGES_QUERY contains a row for each privilege in SS’s Information Schema

288

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 in CLI'").
b) Case:

i) If the value of SUP is 1 (one), then TABLE_PRIVILEGES_QUERY contains a row for
privilege in SS’s Information Schema TABLE_PRIVILEGES view.
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ii) Otherwise, TABLE_PRIVILEGES_QUERY contains a row for each privilege in §S’s
Information Schema TABLE_PRIVILEGES view that meets implementation-defined
(IW057) authorization criteria.

For each row of TABLE_PRIVILEGES_QUERY:

a) Ifthe SQL-implementation does not support catalog names, then TABLE_CAT is the null value;
otherwise, the value of TABLE_CAT in TABLE_PRIVILEGES_QUERY is the value of the
TABLE_CATALOG column in the TABLE_PRIVILEGES view in the Information Schema.

b)  The value of TABLE_SCHEM in TABLE_PRIVILEGES_QUERY is the value of the TABLE_SGHEMA
column in the TABLE_PRIVILEGES view.

c)  The value of TABLE_NAME in TABLE_PRIVILEGES_QUERY is the value of the TABLE_NAME
column in the TABLE_PRIVILEGES view.

d) The value of GRANTOR in TABLE_PRIVILEGES_QUERY is the value of theZ GRANTOR coluthn in
the TABLE_PRIVILEGES view.

e) The value of GRANTEE in TABLE_PRIVILEGES_QUERY is the value'of the GRANTEE columhn in
the TABLE_PRIVILEGES view.

f) The value of PRIVILEGE in TABLE_PRIVILEGES_QUERY is the value of the PRIVILEGE_TYPE
column in the TABLE_PRIVILEGES view.

g)  Thevalue of IS_.GRANTABLE in TABLE_PRIVILEGES\QUERY is the value of the IS_GRANTABLE
column in the TABLE_PRIVILEGES view.

h)  The value of WITH_HIERARCHY in TABLE_PRIVILEGES_QUERY is the value of the

WITH_HIERARCHY column in the TABLE,  PRIVILEGES view.

Let NL1,NL2,and NL3 be the values of Naméliength1, NameLength2, and NameLength3, respectjively.

Let CATVAL, SCHVAL, and TBLVAL be thewalues of CatalogName, SchemaName, and TableName,
respectively.

If the METADATA ID attribute of\S’is TRUE, then:

a)

b)

If CatalogName is a nfill pointer and the value of the CATALOG NAME information type from
Table 28, “Codes and-data types for implementation information”, is 'Y', then an exceptipn
condition is raised:"CLI-specific condition — invalid use of null pointer (HY009).

If SchemalName is a null pointer or if TableName is a null pointer, then an exception condition
is raised:CLd-specific condition — invalid use of null pointer (HY009).

If CatalogName is a null pointer, then NL1 is set to zero. If SchemaName is a null pointer, then| NL2

is set ta‘zero. If TableName is a null pointer, then NL3 is set to zero.

Case:!

1)

AN 1Licnotneaativa thanlot I ha NJ 1
115 e ttHehet e+

hav )

b)

c)

TTOTTIC oot <

If NL1 indicates NULL TERMINATED, then let L be the number of octets of CatalogName that
precede the implementation-defined (IV030) null character that terminates a C character
string.

Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Let CATVAL be the first L octets of CatalogName.

Case:
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a) IfNLZisnotnegative, then let L be NLZ2.

b) If NLZ indicates NULL TERMINATED, then let L be the number of octets of SchemaName that
precede the implementation-defined (IV0O30) null character that terminates a C character
string.

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Let SCHVAL be the first L octets of SchemaName
14) | Case:

a) If NL3isnotnegative, then let L be NL3.

b) If NL3indicates NULL TERMINATED, then let L be the number of octets of TableName that
precede the implementation-defined (IV030) null character that terminates a C character
string.

c) Otherwise, an exception condition is raised: CLI-specific condition’<~invalid string length or
buffer length (HY090).

Let TBLVAL be the first L octets of TableName.
15) | Case:
a) Ifthe METADATA ID attribute of S is TRUE, then:
i) Case:
1)  Ifthe value of NL1 is zero, thehlet CATSTR be a zero-length string.
2)  Otherwise:
Case:

A)  If SUBSTRENG{ TRIM' CATVAL') FROM 1 FOR 1) = '"' and if SUB-
STRI NG(‘TRI M ' CATVAL' ) FROM CHAR LENGTH(TRI M' CATVAL')) FOR 1)
= ' "4, then let TEMPSTR be the value obtained from evaluating:

SUBSTRI NG TRI M'' CATVAL' ) FROM 2
FOR CHAR LENGTH(TRI M ' 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

oot

1) Ifthe value of NLZ 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( TRI M ' SCHVAL' ) FROM CHAR LENGTH( TRI M' SCHVAL')) ECR 1)
= ' "', then let TEMPSTR be the value obtained from evaluating:
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SUBSTRI NG( TRI M ' SCHVAL' ) FROM 2
FOR CHAR LENGTH(TRI M' SCHVAL')) - 2)

and let SCHSTR be the character string:

TABLE_SCHEM = ' TEMPSTR AND

B) Otherwise, let SCHSTR be the character string:

iii)  Case:
1)
2)

b) Otherwise:

’ L Ol ADIE

If the value of NL3 is zero, then let TBLSTR be a zero-length string.
Otherwise:

Case:

A) IfSUBSTRING(TRIM' TBLVAL') FROM 1 FOR A1)~ '"' and if SUB-

STRING( TRI M ' TBLVAL' ) FROM CHAR LENGTH(TRI M ' TBLVAL' )) FOR 1)

= "', then let TEMPSTR be the value obtained from evaluating:

SUBSTRI NG TRI M' TBLVAL' ) FROM 2
FOR CHAR_LENGTH(TRI M ' TBLVALX) ) *- 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

i) Let SPC be the Code.value from Table 28, “Codes and data types for implementat
information”, that corresponds to the Information Type SEARCH PATTERN ESCA
that same table:

ii) Let ESC be the value of InfoValue that is returned by the execution of GetInfo() w
the vatue-of InfoType set to SPC.

iii) Ifthevalue of NL1 is zero, then let CATSTR be a zero-length string; otherwise, let CA
be'the character string:

TABLE_CAT = ' CATVAL' AND

iv) Ifthe value of NLZ is zero, then let SCHSTR be a zero-length string; otherwise, let SC
be the character string:

on
PE in

ith

I'STR

[HSTR

TABLE_SCHEM LI KE ' 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 LI KE ' TBLVAL' ESCAPE ' ESC AND

16) Let PRED be the result of evaluating:

CATSTR || ' ' ||

SCHSTR || ' ' || TBLSTR|| ' ' || 1=1
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17) Let STMT be the character string:

SELECT *

FROM TABLE_PRI VI LEGES_QUERY

WHERE PRED

ORDER BY TABLE_CAT, TABLE SCHEM TABLE NAME, PRI VI LEGE

18) ExecDirect is implicitly invoked with S as the value of StatementHandle, STMT as the value of
StatementText, and the length of STMT as the value of TextLength.

Conformance Rules

None.
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7.64 Tables()

Function

Base

d on the specified selection criteria, return a result set that contains information about tables

described by the Information Schema of the connected data source.

Defjnition

Tabl ¢s (
bt at enment Handl e I'N | NTEGER,
Cat al ogName I N CHARACTER( L1),
NameLengt hl I'N SMALLI NT,
5chemaNane IN CHARACTER( L2),
NanmelLengt h2 I N SMALLI NT,
[abl eNane IN CHARACTER( L3),
NanelLengt h3 IN SMVALLI NT,
[abl eType IN CHARACTER( L4) ,
NamelLengt h4 I'N SMALLI NT )

whet

maximum length of a variable-length character string.

RETURNS SMALLI NT

e each of L1, L2, L3, and L4 has a maximum value equal to theimplementation-defined (IL006

state

General Rules
1) |LetSbe the allocated SQL-statement identified‘by StatementHandle.
2) |Ifan open CLI cursor is associated with S, then an exception condition is raised: invalid cursor
(24000).
3) |Let C be the allocated SQL-connectioh with which S is associated.
4) |Let EC be the established SQL-connection associated with C and let SS be the SQL-server on that
connection.
5) |Let TABLES_QUERY be a-table with the definition:
CREATE TABLE TABEES_QUERY (
TABLE_CAT CHARACTER VARYI N& 128),
TABLE_SCHEM CHARACTER VARYI NG(128) ,
TABLE_NANME CHARACTER VARYI N 128),
TABLENTYPE CHARACTER VARYI N& 254),
RENARKS CHARACTER VARYI NG( 254) ,
SELF REF_COLUMN  CHARACTER VARYI NG 128),
REF_GENERATI ON CHARACTER VARYI N& 254),
UDT_CAT CHARACTER VARYI NG(128) ,
| II'\T_Q{‘I—E,\/I CHARACTER VAR l\l(y\ 1 ’)Q) -
UDT_NAME CHARACTER VARYI N& 128),
UNI QUE ( TABLE_CAT, TABLE_SCHEM TABLE NAME) )
6) TABLES_QUERY contains a row for each table described by SS’s Information Schema TABLES 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 in CLI").

b) Case:
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7)

8)

294

i) If the value of SUP is 1 (one), then TABLES_QUERY contains a row for each row

describing a table in SS’s Information Schema TABLES view for which the connected

UserName has selection privileges.

ii) Otherwise, TABLES_QUERY contains a row for each row describing a table in SS’s
Information Schema TABLES view that meets implementation-defined (IW056)
authorization criteria.

The description of the table TABLES_QUERY is:

a)

b)

d)

The value of TABLE_CAT in TABLES_QUERY is the value of the TABLE_CATALOG colunin in
the TABLES view. If SS does not support catalog names, then TABLE_CAT is set to the/null

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 valueof'the TABLE_N
column in the TABLES view.

The value of TABLE_TYPE in TABLES_QUERY is determined by the values of the TABLE ]
column in the TABLES view.

Case:
i) If the value of TABLE_TYPE in the TABLES viewds 'VIEW', then
Case:

1)  If the defined view is within the Irifformation Schema itself, then the value ¢
TABLE_TYPE in TABLES_QUERY.is'set to 'SYSTEM TABLE'.

2)  Otherwise, the value of TABLE_TYPE in TABLES_QUERY is set to 'VIEW'.

ii) [f the value of TABLE_TYPE in-the TABLES view is 'BASE TABLE', then the value g
TABLE_TYPE in TABLES_QUERY is set to 'TABLE'".

iii)  Ifthe value of TABLETYPE in the TABLES view is '"GLOBAL TEMPORARY' or 'LO

AME

['YPE

LAL

TEMPORARY', then‘the value of TABLE_TYPE in TABLES_QUERY is set to that valie.

iv) Otherwise, thetvalue of TABLE_TYPE in TABLES_QUERY is an implementation-de
(IE022) value.

The value of REMARKS in TABLES_QUERY is an implementation-defined (IV044) descrij
of the table.

The vahieof SELF_REF_COLUMN in TABLES_QUERY is the value of the SELF_REFEREN-
CING=COLUMN_NAME column in the TABLES view.

Thevalue of REF_GENERATION in TABLES_QUERY is the value of the REFERENCE_GENERA]
column in the TABLES view.

fined

ption

[TON

The value o UDT CAT in TABLES QUERY is the value of the USER_DEEINED-TYPE A

ALOG

oJ

h)

i)

LES_QUERY isthe valueofthe U
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.

The value of UDT_NAME in TABLES_QUERY is the value of the USER_DEFINED_TYPE_NAME

column in the TABLES view.

Let NL1, NL2, NL3, and NL4 be the values of NameLength1, NameLength2, NameLength3, and
NameLength4, respectively.
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Let CATVAL, SCHVAL, TBLVAL, and TYPVAL be the values of CatalogName, SchemaName, TableN
and TableType, respectively.

If the METADATA ID attribute of S is TRUE, then:

ame,

a) IfCatalogName is a null pointer and the value of the CATALOG NAME information type from
Table 28, “Codes and data types for implementation information”, is 'Y', then an exception

condition is raised: CLI-specific condition — invalid use of null pointer (HY009).

b) IfSchemalName is a null pointer orif TableName is a null pointer, then an exception con

ition

is raised: CLI-specific condition — invalid use of null pointer (HY009).

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 TableType is anull pointer,

then NL4 is set to zero.
Case:
a) IfNL1isnotnegative, then let L be NL1.

b) If NL1 indicates NULL TERMINATED, then let L be the number of octets of CatalogName
precede the implementation-defined (IV030) null characterthat terminates a C charact
string.

c) Otherwise, an exception condition is raised: CLI-specific'condition — invalid string lengt
buffer length (HY090).

Let CATVAL be the first L octets of CatalogName.
Case:
a) IfNLZis notnegative, then let L be NL2:

b) If NLZ indicates NULL TERMINATED, then let L be the number of octets of SchemaNamg
precede the implementation-defined (IV030) null character that terminates a C charact
string.

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string lengt
buffer length (HY090):

Let SCHVAL be the first'L.octets of SchemaName.
Case:

a) If NL3is\not negative, then let L be NL3.

that

h or

that

h or

b) If NL3indicates NULL TERMINATED, then let L be the number of octets of TableName that

preeede the implementation-defined (IV030) null character that terminates a C charact
string.

er

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string lengt]

h or

buffer length (HY090).
Let TBLVAL be the first L octets of TableName.
Case:

a) If NL4is 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 (IV0O30) null character that terminates a C charact
string.
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