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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.
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word.htmfl. In the IEC, see www.iec.ch/understanding-standards.

all ed o-develon hi docuUlnen a¥la hose intended a 1 ne mainten :earede_

the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fpr the dif-
es of document should be noted. This document was drafted in accordance with'th¢ editorial
e [SO/IEC Directives, Part 2 (see www.iso.org/directives or www.iec.ch/membets experts/ref-

C draw attention to the possibility that the implementation of this document may ifvolve the
patent(s). ISO and IEC take no position concerning the evidence,validity or applicability of any
ntent rights in respect thereof. As of the date of publication of this"document, ISO and IEC have
ed notice of (a) patent(s) which may be required to implemehntithis document. Howeyer, imple-
re cautioned that this may not represent the latest information, which may be obtajned from
database available at www.iso.org/patents and https: //patents.iec.ch. ISO and IEC shall not be
bnsible for identifying any or all such patent rights,

name used in this document is information given for the convenience of users and does not
an endorsement.

planation of the voluntary nature of standards, the meaning of ISO specific terms arnjd expres-
fed to conformity assessment, as wellas information about ISO's adherence to the Warld Trade
ion (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.orgliso/fore-

This document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information techndlogy, Sub-

committe

This sixth
cally revis

The main

e SC 32, Data management and interchange.

edition cancels-and replaces the fifth edition (ISO/IEC 9075-3:2016), which has begn techni-
ed. It also ineorporates the Technical Corrigendum ISO/IEC 9075-3:2016/Cor.1:202.

changesare as follows:

— impr

tation-dependent aspects of this document;

ve the presentation and accuracy of the summaries of implementation-defined and ifjnplemen-

— introduction of several digital artifacts;

— 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:

— 1S0/1
— 1S0/1

— 1S0/1

EC 9075-1, sixth edition;
EC 9075-2, sixth edition;

EC 9075-4, seventh edition;
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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;

— ISO/IEC 9075-15, second edition;

— ISO/IEC 9075-16, first edition.

Alistofa

Any feedh
complete
committe

parts in the ISO/IEC 9075 series can be found on the ISO and IEC websites.

ack or questions on this document should be directed to the user’s national standargs body. A
listing of these bodies can be found at www.iso.org/members.html @iyd www.iec.chynational-

S,
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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
document, constitute provisions of this document.

Cla

Clatise 4, “Concepts”, presents concepts used in the definition of the Call-Level Interface.
Clatise 5, “Lexical elements”, defines the lexical elements of the language.

Clatise 6, “Call-Level Interface specifications”, defines facilities for using SQL\through a Call-Level
Intgrface.

Clapise 7, “SQL/CLI routines”, defines each of the routines that comprise the Call-Level Interface.
Clatpise 8, “Additional data manipulation rules”, defines additional rules for data manipulgtion.
Clagise 9, “Dynamic SQL”’, defines the SQL dynamic statements.

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

Clapise 11, “Conformance”, defines the criteria for.conformance to this document.

Annex A, “SQL conformance summary”, is ah{nformative Annex. It summarizes the confqrmance
regpirements of the SQL language.

Annex B, “Implementation-defined elements”, is an informative Annex. It lists those featyres for
which the body of this document stdtes that the syntax, the meaning, the returned results, the effect
on $QL-data and/or schemas, orlether aspect is partly or wholly implementation-defined.

Annex C, “Implementation-dependent elements”, is an informative Annex. It lists those fejitures for
which the body of this decument states that the syntax, the meaning, the returned results, the effect
on $QL-data and/or sehemas, or other aspect is partly or wholly implementation-dependent.

Annex D, “SQL optional feature taxonomy”, is an informative Annex. It identifies the optiongl features
of the SQL lang{iage specified in this document by an identifier and a short descriptive ngme. This
tax¢nomy isused to specify conformance.

Annex E;“Deprecated features”, is an informative Annex. It lists features that the respongible
Techdical 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-
ilities with the previous edition of this document.

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.
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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 docyment defines the structures and procedures that can be used to execute statements ¢f the
database|language SQL from within an application written in a programming langdage in such 4 way that
procedurles 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
references, the latest edition of the referenced document (including any amendments) applies.

[SO/I1 t 1: Base

ISO/IHC 1539-2:2000, Information technology — Programming languages — Fortran < Part 2: Varying

ISO 61)60:1979, Programming languages — PL/I (Endorsement of ANSI X3:531976)
ISO 71185:1990, Information technology — Programming languages —Pdscal
ISO/IHC 8652:2012, Information technology — Programming languages — Ada

ISO/IHC8652:2012/Cor.1:2016, Information technology — Programming languages — Ada —|Technical
Corrigéndum 1

ISO/IHC 9075-1, Information technology — Database Janguages — SQL — Part 1: Framework
(SQL/Kramework)

ISO/IHC 9075-2, Information technology — Datdbase languages — SQL — Part 2: Foundatio
(SQL/Koundation)

ISO/IHC 9075-11, Information technology\~— Database languages — SQL — Part 11: Informdjtion and

T~

ISO/IHC 9899:2018, Information technology — Programming languages — C
ISO/IHC 10206:1991, Information technology — Programming languages — Extended Pascaf
ISO/IHC 11756:1999, Information technology — Programming languages — M

2 © ISO/IEC 2023 - All rights reserved
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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 and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO
— IEC

data soujrce

SQL-serv|

3.2
handle

CLI objec
SQL/CLI

3.3
pseudo-¢
column t

Note 1 to

3.4
rowset
one or m

3.5
SQL/CLI
applicati

Online browsing platform: available atht t ps: // www. 1 so. or g/ obp

Electropedia: available at ht t ps: / / www. el ect r opedi a. or g/

er that is part of the current SQL-connection

t returned by an SQL/CLI implementation when a CLI resouree is allocated and used
hpplication to reference that CLI resource

folumn
hat is part of a table but is not part of the descriptor for that table

entry: An example of such a pseudo-columniis an implementation-defined row idenf

bre rows retrieved in a single invogation of the Fetch and FetchScroll routines

application
bn that invokes <CLI routine>s specified in this document

by an

ifier.
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4 Concepts

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

4.1

Notations and conventions

This Sub

41.1
This Subd
The nota

The syntj
htt ps:

fause modiftes Subctause 2.1, “Notattons arnd convemntions , Im1SO/TEC 90752

Notations
lause modifies Subclause 4.1.1, “Notations”, in ISO/IEC 9075-2.
fions used in this document are defined in ISO/IEC 9075-1.

ix defined in this document is available from the ISO website as a “digital artifact”. Seg
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Specification of routine definitions

The routines in this document are specified in terms of the following characteristics.
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e General

eginning with the first General Rule and applying the Rules in numeric sequence untjl a Rule
is applied that specifies or implies a change in sequence or termination of the application of the
Rulps. Unless otherwise specified or implied by a specific Rule that is applied, application d
Rulgs terminates when.the last in the sequence has been applied.

ntroduction’to SQL/CLI

This Subdlause is madified by Subclause 4.11, “Introduction to SQL/CLI", in ISO/IEC 9075-9.

The Call-LevelInterface (SQL/CLI) is a binding style for executing SQL statements. This document
specifications for routines that:

P is used to specify the effect ofa-routine, the required effect is that which would be ({tained

f General

provides

— allocate and deallocate resources;

— 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-ternjinated by the SQL/CLI implementation. The SQL/CLI application can set the value©f this

attribute|by using the routine SetEnvAttr and can retrieve the current value of the attribute by [using the
routine QetEnvAttr.

The Conrject routine establishes an SQL-connection, which becomes the current S@QEsconnectign. The

Disconn€ct routine terminates an established SQL-connection. Switching between'‘established|SQL-con-
nections pccurs automatically whenever the SQL/CLI application switches proeessing to a dormhant SQL-
connectign, which then becomes the current SQL-connection.

The ExecDirect routine is used for a one-time execution of an SQL-statement. The Prepare routine is used
to preparje an SQL-statement for subsequent execution using the Execyite routine. In all three dases, the
executed[SQL-statement can contain dynamic parameters.

The interfface for a description of dynamic parameters, dynamic parameter values, the result c¢lumns of
a <dynanpic select statement> or <dynamic single row sel€gt'statement>, and the target specifijcations
for the repult columns is a CLI descriptor area. A CLI desctiptor area for each type of interface isfautomat-
ically allgcated when an SQL-statement is allocated. The-SQL/CLI application may allocate additional CLI
descriptdr areas and nominate them for use as the-interface for the description of dynamic pafameter
values or[the description of target specifications byusing the routine SetStmtAttr. The SQL/CLI aﬂxplication
can deterfmine the handle value of the CLI deseriptor area currently being used for a specific interface by
using theroutine GetStmtAttr. The GetDescEield and GetDescRec routines enable information fo be
retrieved| from a CLI descriptor area. The(CopyDesc routine enables the contents of a CLI descriptor area
to be copjed to another CLI descriptor/area.

When a 4dynamic select statemefit> or <dynamic single row select statement> is prepared or gxecuted
immediately, a description of the.result columns is automatically provided in the applicable Clfl imple-
mentation descriptor area, i:this case, the SQL/CLI application may additionally retrieve information
by using the DescribeColand/or the ColAttribute routine to obtain a description of a single resujt column
and by uging the NumResultCols routine to obtain a count of the number of result columns. Thg SQL/CLI
applicatipn sets valuesin the CLI application descriptor area for the description of the corresponding
target specifications either explicitly, by using the routines SetDescField and SetDescRec, or injplicitly,
by using the routine BindCol.

When an|SQL<statement is prepared or executed immediately, a description of the dynamic pafameters
is automatically provided in the applicable CLTimplementation descriptor area if this facility is supported
by the current SQL-connection. An attribute associated with the allocated SQL-connection indicates
whether this facility is supported. The value of the attribute may be retrieved using the routine 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
cursor is implicitly declared and opened. The name of the cursor is determined by the cursor name
property associated with the allocated SQL-statement, which can be supplied by the SQ application
by using the routine SetCursorName. If a cursor name is not supplied by the SQL/CLI applicatipn, the
value 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 allocated SQL-dtatement
can be refrieved by using the GetCursorName routine. The operational sensitivity, scrollability] and
holdability properties of a CLI prepared cursor are determined by the CURSOR SENSITIVITY, QURSOR
SCROLLABLE, and CURSOR HOLDABLE attributes, respectively, of the allocated'SQL-statement at the
time the (LI cursor is declared and opened. The SQL/CLI application can set the values of these gttributes
by using the SetStmtAttr routine and can retrieve the current values of thése-attributes by using the
GetStmtAttr routine. The operational returnability property of a CLI prepared cursor is imple
defined (JV031).

number ¢f rows. Note that the single row fetelis just a special case of multi-row fetch, where t
size is 1 (jone).

Values fof unbound columns can be individually retrieved by using the GetData routine. The Gg¢tData
routine also enables the retrieval of the values of character and binary string columns to be accomplished
piece by piece. The current row-of-a CLI cursor is a row of the current rowset indicated by the (URRENT
OF POSITION attribute of the.allocated SQL-statement associated with the CLI cursor. The curient row
can be ddleted or updated by executing a <preparable dynamic delete statement: positioned> ¢r a <pre-
parable dynamic update'statement: positioned>, respectively, for that CLI cursor under a diffefent
allocated|SQL-statentent to the one under which the CLI cursor was opened. The CloseCursor foutine
enables g4 CLI cursorito be closed.

Result sets can be returned to the SQL/CLI application as a result of invoking the Execute or ExecDirect
routine, sppplying a statement handle whose current statement is a <call statement>. If the <call statement>
invokes dn-SQh-veoked-procedureSIPthat retins-ahomemphyresthsetsequenee RS thenla CLI
procedural 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/CLI application can learn 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.

Special 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 adhé¢re to the
reqpested pattern(s) within a single specified table. Most of this information can also be pbtained
by yising the ExecDirect routine to issue an appropriate query on the COLUMN_PRIVILEGES view
of the Information Schema.

—  Colyumns: Returns the column names and attributes for all columns whosenames adhereg to the
reqested pattern(s). Most of this information can also be obtained byising the ExecDire¢t routine
to i$sue an appropriate query on the COLUMNS view of the Information Schema.

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

—  PrifaryKeys: Returns a list of the columns that,constitute the primary key of a single spe¢cified
table. Most of this information can also be obtained by using the ExecDirect routine to isgue an
appropriate query on the TABLE_CONSTRAINTS view and the KEY_COLUMN_USAGE view of the
Infgrmation 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 ExecDire¢t routine
to ifsue an appropriate query;on the COLUMNS view of the Information Schema.

—  Tablles: Returns information about the tables whose names adhere to the requested pattefn(s) and
type(s). Most of this information can also be obtained by using the ExecDirect routine to fissue an
apj]ropriate queryfon the TABLES view of the Information Schema.

—  TabllePrivileges: Returns alist of the privileges held on tables whose names adhere to the lequested
pattern(s), Most of this information can also be obtained by using the ExecDirect routine{to issue
an gppropriate query on the TABLE_PRIVILEGES view of the Information Schema.

These spgcialroutines are only available for a small portion of the metadata that is available i1} the
Information Schema. Other metadata (for example, that about SQL-Invoked routines, triggers, and user-
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.

© ISO/IEC 2023 - All rights reserved 7


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

ISO/IEC 9075-3:2023(E)
4.2 Introduction to SQL/CLI

—  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.

The number of rows affected by the last executed SQL-statement can be obtained by using the RowCount
or GetDiagField routine.

An SQL-transaction is terminated by using the EndTran routine. An SQL-transaction is impljeitly initiated
whenevel a CLIroutine is invoked that requires the context of an SQL-transaction and no SQL“trgnsaction
is active. An SQL-transaction is explicitly started, and its characteristics set, by using the StartTrah routine.

— Applications are prohibited from using the ExecDirect or Execute routines to execute\<start transadtion state-
, <commit statement>s, <rollback statement>s, and <release savepoint statement>s.

1 routine is used to cancel the execution of a concurrently executing SQL/CLI routinej it is also
used to t¢rminate the processing of deferred parameter values and the execiition of the associated SQL-

biThe GefFeaturelnfo, GetFunctions, GetInfo, GetSessionInfo, and GetFypelnfo routines are used|to obtain
informatjon about the SQL/CLI implementation. The DataSourcesyroutine returns a list of namles that
identify §QL-servers to which the SQL/CLI application may bé.able to connect and returns a dgscription

The execlition of a CLI routine causes one or moré.conditions to be raised. The status of the ex¢cution is
indicated by a code that is returned either as the'result of invoking a CLI routine that is a CLI function or

The retugn code values and meanings aredescribed in the following list. If more than one retufn code is

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

—  Avilue of 1 (one) indicates Success with information. The CLI routine executed succesgfully but
a cqmpletion condition was raised: warning (01000).

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

tiorjal'data is needed. An exception condition was raised: CLI-specific condition — dynamic garameter

I IYZIIII

—  Avalue©f)99 indicates Data needed. The CLI routine did not complete its execution becquse addi-

— Avalue of -1 (negative one) indicates Error. The CLI routine did not execute successfully. An
exception condition other than CLI-specific condition — 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 identified by TargetDescHandle.

4.4 Diagnostics areas in SQL/CLI

4.4.1

Introduction to diagnostics areas in SQL/CLI

Each diagnostics area comprises header information consisting of fields that contain general information
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der information is generated in the diagnostics area;

e routine’s return code indicates Success, then no status réeords are generated;

prds are generated;

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

are generated, then the corresponding records in the diagnostics area have the ROW |

ford does not correspond to any-rYow in the rowset, or the record is generated as a res
routine other than Fetch or FetchScroll, the ROW_NUMBER field is set to zero. The
| NUMBER field of the status'tecord contains the column number (if any) to which this

ero.

cords in the diagnostics area are ordered by ROW_NUMBER. If multiple status record
- the same ROW._NUMBER value, then the order in which the second and subsequent
ords appeatdis implementation-dependent (US025). Which of those status records apy
plementation-dependent (US025), except that:

— stall-us records corresponding to transaction rollback (40000) have precedence over statuy
corresponding to other exceptions, which in turn have precedence over status records corre
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e routine’s return code indicates Success with information or Error, then one or mg¢re status
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to the completion condition no data (02000), which in turn have precedence over status records
corresponding to the completion condition warning (01000);

— apart from status records corresponding to an implementation-defined (IC001) no data (02000),
status records corresponding to an implementation-defined (IC001) condition that duplicates, in
whole or in part, a condition defined in this document shall not be the first status record.

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

Table 1 — Header fields in SQL/CLI diagnostics areas

Field Data type
DYNAMIC_FUNCTION CHARACTER VARYING (L1) *
DYNAMIC_FUNCTION_CODE INTEGER
MORE INTEGER
NUMBIER INTEGER
RETUIkNCODE SMALLINT
ROW_COUNT INTEGER
TRANS$ACTIONS_COMMITTED INTEGER
TRANSACTIONS_ROLLED_BACK INTEGER
TRANSACTION_ACTIVE INTEGER
impletpentation-defined (IE017) implementation-defined (IE017) data type
header field
1 Wher¢ L1 is an implementdtion-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) !

CURSQR_NAME

CHARACTER VARYING (L) !

MESSAGE_LENGTH

INTEGER

MESSAGE_OCTET_LENGTH

INTEGER

MESSAGE_TEXT

CHARACTER VARYING (L1)

NATIVE_CODE

INTEGER

PARANETER _MODE

CHARACTER VARYING (Z) !

PARANIEETER_NAME

CHARACTER VARYING (L) !

PARANETER_ORDINAL_POSITION

INTEGER

ROUTINE_CATALOG

CHARACTER VARYING (L) *

ROUTINE_NAME

CHARACTER VARYING (L) 1

ROUTINE_SCHEMA

CHARACTER VARYING (L) !

ROW_NUMBER

INTEGER

SCHEMIA_NAME

CHARACTER VARYING (L) !

SERVHR_NAME

CHARACTER VARYING (L) *

SQLSTATE

CHARACTER (5)

SPECIME-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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Field Data type
implementation-defined (IE018) implementation-defined (IE018) data type
status field

! Where L is an implementation-defined (IL035) integer not less than 128 and L1 is an implementation-defined (IL035)
integer not less than 254.

All diagnostics area fields specified in other parts of the ISO/IEC 9075 series that are not included in this
table are not npp]irah]p to SQI I/FI I

4.4.2 Setting of ROW_NUMBER and COLUMN_NUMBER fields

Except where otherwise specified in this document, the ROW_NUMBER and COLUMNJNUMBER fields in
a status rlecord are always 0 (zero).

4.5 Miscellaneous characteristics

451 Handles

The AlloqHandle routine returns a handle that uniquely identifies the-allocated resource. Althqugh the
data typd of a handle parameter is INTEGER, its value has no meating in any other context and should
not be used as a numeric operand or modified in any way.

In generd], if the related resource cannot be allocated, then{a handle value of zero is returned. However,
even if a fesource has been successfully allocated, processing of that resource can subsequently fail due
to memoly constraints as follows:

— ifadlditional memory is required but is not available, then an exception condition is raised: CLI-
spegific condition — memory allocation error (HY001);

— if pgeviously allocated memory cannet be accessed, then an exception condition is raised: CLI-specific
conflition — memory management error (HY013).

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

The validiity of a handle in a cempilation unit other than the one in which the identified resourre was
allocated|is implementationsdefined (1A139).

Specifyinig (the address of) a valid handle as the output handle for an invocation of AllocHandlg does not
have the pffect of reittitializing the identified resource. Instead, a new resource is allocated and a new
handle v3lue overwfites the old one.

4.5.2 Null;terminated strings

An input eharacterstring provided by the SQL/CHapplicationmaybeterminated by the implementation-

defined (IV030) null character that terminates C character strings. If this technique is used, the application
may set the associated length argument to either the length of the string excluding the null terminator
or to -3, indicating NULL TERMINATED.

If the NULL TERMINATION attribute for the SQL-environment is True, then all output character strings
returned by the SQL/CLI implementation are terminated by the implementation-defined (IV030) null
character that terminates C character strings. If the NULL TERMINATION attribute is False, then output
character strings are not null-terminated.
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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 SQL/CLI application wishes to prohibit the return of this information.

— In lieu-ofinput arguments where cpnrifir‘n”y allowed hy this document.-The semanticsof such a

spegification depend on the context.

Ifthe SQIf/CLI application provides a null pointer in any other circumstances, then an exception fondition
is raised:|CLI-specific condition — invalid use of null pointer (HY009).

If the NULL TERMINATION attribute for the SQL-environment is False, then spegifying a zero buffer size
for an oufput argument is equivalent to specifying a null pointer for that outpatjargument.

4.5.4 Environment attributes

Environment attributes are associated with each allocated SQL-envifenment and affect the behavior of
CLI functjons in that SQL-environment.

The GetEpvAttr routine enables the SQL/CLI application to détermine the current value of a sgecific

attribute|For attributes that may be set by the user, the SetEnyAttr routine enables the SQL/CLI application
to set the value of a specific attribute. Attribute values maybe set by the SQL/CLI application whenever
there are|no SQL-connections allocated within the SQL-environment.

Table 15,|“Codes used for environment attributes and Table 19, “Data types of attributes”, in
Subclausg 6.18, “Other tables associated with CLI”, indicate for each attribute its name, code value, data
type, pospible values, and whether the attribuite may be set using SetEnvAttr.

The NULL TERMINATION attribute determines whether output character strings are null-termfinated by
the SQL/CLI implementation. The attribute is set to True when an SQL-environment is allocatgd.

4.5.5 Connection attributes

Connectipn attributes are associated with each allocated SQL-connection and affect the behavior of CLI
functionq operating in th€ context of that allocated SQL-connection.

The GetCpnnectAttr1autine enables the SQL/CLI application to determine the current value offa specific
connectign attribute: For connection attributes that may be set by the user, the SetConnectAtti routine
enables the SQL/CLI application to set the value of a specific connection attribute.

Table 16,['Cedes used for connection attributes”, and Table 19, “Data types of attributes”, in Subclause 6.18,
« 1 . " 1 L | Val dh ¢ 051 1 " L 1 P A b | 4 L 1 1 ]

Other tablesassoctatedwithr €E SIUIcate toreacirconectronm attrrioute ts ranTe, toue varue, data type,
possible values 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.

Table 17, “Codes used for statement attributes”, and Table 19, “Data types of attributes”, in Subclause 6.18,
“Other tables associated with CLI”, indicate for each statement attribute its name, code value, data type,
possible' £S5, and whether the statement attribute may be Set by USIng SetSTmtATLT

The APD [HANDLE statement attribute is the value of the handle of the current application\parameter
descriptdr for the allocated SQL-statement. The statement attribute is set to the value of|the hgndle of
the autorhatically allocated application parameter descriptor when the SQL-statementis allocgted.

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

The IPD HANDLE statement attribute is the value of the handle of the implémentation parameter descriptor
associated with the allocated SQL-statement. The statement attribut€is set to the value of the handle of
the autorhatically allocated implementation parameter descriptor‘when the SQL-statement is @llocated.

The IRD HANDLE statement attribute is the value of the handle of the implementation row degcriptor
associated with the allocated SQL-statement. The statement dttribute is set to the value of the handle of
the autorhatically allocated implementation row descripter when the SQL-statement is allocatgd.

The CUR$OR SCROLLABLE statement attribute detefmines the scrollability of the CLI prepared cursor
implicitly declared when Execute or ExecDirect areiinvoked. The statement attribute is set to NONSCROL-
LABLE when the SQL-statement is allocated.

The CUR$OR SENSITIVITY statement attribute determines the sensitivity to changes of the CLI prepared
cursor inpplicitly declared when Executé-or ExecDirect are invoked. The statement attribute is [set to
ASENSIT|VE when the SQL-statement is allocated.

The CUR$OR HOLDABLE statement attribute determines the holdability of the CLI prepared cyrsor
implicitly 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 CDMMIT
BEHAVI(QR item used by‘the GetInfo routine.

Whether|or not a CLLcursor is returnable is implementation-defined (1A140).

The stategmentattribute CURRENT OF POSITION identifies the row in the rowset to which a pqgsitioned
update of delete operation applies. This is set to 1 (one) when an SQL-statement is initially allpcated. It
is reset t¢ 1.{one) whenever Fetch or FetchScroll are successfully executed when the ARRAY_S|ZE is 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.

14 © ISO/IEC 2023 - All rights reserved


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

ISO/IEC 9075-3:2023(E)
4.5 Miscellaneous characteristics

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 Table 5,
“Fields irf SQL/CLI row and parameter descriptor areas’.

The CLI descriptor areas for the four interface types are referred to as an implementation parameter
descriptoy (IPD), an application parameter descriptor (APD), an implementation row descriptor (IRD), and
an applic@tion row descriptor (ARD), respectively. IPDs and IRDs are collectively knownas implemhentation
descriptoy areas; APDs and ARDs are collectively known as application descriptor areas.

When an|SQL-statement is allocated, a CLI descriptor area of each type is automatically allocated by the
SQL/CLI jmplementation. The ALLOC_TYPE fields for these CLI descriptor areas are set to indicate

AUTOMAITIC. A CLI descriptor area allocated by the user has its ALLOC-TYPE field set to indicqte USER,
and can dnly be used as an APD or ARD. The handle values of the IPD;IRD, current APD, and curfrent ARD
are attributes of the allocated SQL-statement. The SQL/CLI applicatien can determine the currgnt values
of these dttributes by using the routine GetStmtAttr. The current@@PD and ARD are initially the jautomat-
ically-allgcated APD and ARD, respectively, but can subsequently be changed by changing the cofrespond-
ing attribute value using the routine SetStmtAttr.

The routines GetDescField and GetDescRec enable information to be retrieved from a specified CLI
descriptdr area. The routines SetDescField and SetDescRec enable information to be set in spegified CLI
descriptdr areas except an IRD. The routine Bind€el implicitly sets information in the current ARD. The
routine BindParameter implicitly sets information in the current APD and the current IPD. The CopyDesc
routine epables the contents of any CLI descriptor area to be copied to specified CLI descriptor areas
except ar] IRD.

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

4.5.8 Obtaining diagnestics during multi-row fetch

When Fefch or FetchScroll\is'used to fetch a rowset, exceptions or warnings may be raised durjng the
retrieval pf one or more rews in the rowset. The status of each row (that is, information aboutfwhether
that row [n the rowset:was successfully retrieved or not) is available in the array addressed by|the
ARRAY_S[TATUS_POINTER field of the applicable IRD. The cardinality of this array is the same as the
ARRAY_S|ZE field-of the corresponding ARD. For each row in the rowset, the corresponding el¢ment of
this array has.one of the following values, which are defined in Table 25, “Multi-row fetch statys codes”.

h] £n ¢ h WS 1 - D : PR TR | Lot ] 3 £.11
- A varae or u LZCT U J IIIUILALES RUW SULLESS, ITITAIIITE UldU LIT TOW WdS 1ICLLITEU SULLESSTUILY.

— Avalue of 6 indicates Row success with information, meaning that the row was fetched successfully,
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 Subc
4.6.1

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

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.

Insert into the 7th paragraph, after the last list item:‘

— The
row
afte

4.7
This Subd

4,71
This Subd

CUITCIIL TOWOSCER, LUllbibLillg Ulrd LUllLiguUub bubbcqucuuc Ulr LhU SCQUCIILE Uf T'OWS. Tht
set may be an empty subsequence located before a specific row, or an empty subsequen
r 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 result‘set,’as indid
SQL-statement attribute CURRENT OF POSITION. If the value of this attribute does not indicate a row of
set, then there is no current row.

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

General description of cursors

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

‘Insert af

rer the 3rd paragraph:‘ A CLI cursor is a cursorereated by the SQL/CLI implementatig

associate
select sta
If the CLI
a CLI pro

d with an allocated SQL-statement. If the allecated SQL-statement is processing a <dy
fement> or a <dynamic single row select statement>, then the CLI cursor is a CLI prepar
cursor is processing a result set returnéd-by an SQL-invoked procedure, then the CLI
redural result cursor.

‘Insert in

fo the 5th paragraph, in the 1st listitem, after the last list item:‘

— CLI

procedural result.

‘Insert in

fo the 5th paragraph, in'the 3rd list item, after the 2nd list item:‘

— Ifth

e cursor is a CLI cursor, then a <cursor name>.

‘Insert in

fo the 5th paragraph, in the 4th list item, after the 5th list item:‘

— Ifth

4.8

e cursor is,a’CLI cursor, then the allocated SQL-statement associated with the cursor,

Client-server operation

current
re located

hted by the
the result

n and
namic
pd cursor.
cursor is

This Sub

alise. mnﬂlfioc Subclause 447’ “Client-server. npprnf'inn", in TCO//IF'f 90752

‘Insert after the 4th paragraph: ‘ If the execution of a CLI routine causes the implicit or explicit execution

of an <SQL procedure statement> by an SQL-server, diagnostic information is passed in an implementation-
dependent (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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5 Lexical elements
This Clause modifies Clause 5, “Lexical elements”, in ISO/IEC 9075-2.

5.1 <token> and <separator>

This Subdiause modiftes Subclause 52, ‘Ttokens amnd <Separator>, IT1SO0/TEC9075-2:

Function

Specify l¢xical units (tokens and separators) that participate in SQL language.

Format

<reserved word> ::=
Il Al alternatives from|SQO|EC 9075-2

<non-reserved word> ::=
'l Al alternatives froml|SQO|EC 9075-2

Syntax|Rules

No gdditional Syntax Rules.

Access|Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conforimance-Rules

No @dditional 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 modified by Clause 17, “Call-Level Interface specifications”, in ISO/IEC 9075-15.

6.1 gCEIToutine>

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

Function

Describe[SQL/CLI routines in a generic fashion.

Format

pol<CLI rloutine> ::=
<CLI rputine name> <CL|I parameter list> [ <CLI retutns clause> ]

<CLI routine name> ::=
<CLI nfame prefix> <CLl generic nane>

<CLl na prefix> ::=
<CLI| by-reference prefix>
| <CLI| by-val ue prefix>

<CLI by-freference prefix> ::=

SQALR
<CLI by-jvalue prefix> ::=
SQ
<CLl genleric name> =
Al | ocConnect
Al | ocEnv
Al | ocHandl e
Al | ocSt nt
Bi ndCol
Bi ndPar an®gter
Canclel

Cl osle€@wr’sor

I

I

I

I

I

I

| ColAttribute
| Col umPrivil eges
| Col umms

| Connect

| CopyDesc

| DataSources

| Descri beCol

| Di sconnect

| EndTran

| Error

| ExecDirect

| Execute

| Fetch

| FetchScroll

18 © ISO/IEC 2023 - All rights reserved
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For ei gnKeys
FreeConnect

Fr eeEnv
FreeHandl e
FreeSt nt

Cet Connect Attr
Cet Cur sor Nane

I

I

I

I

I

I

| GetData

| GetDescField

| Get DescRec

| GetDiagField

| Get DLagRec

| GetHnvAttr

| GetHeaturelnfo
| Get Hunctions

| Getlpfo

| Getlength

| Get Har anDat a

| GetHosition

| Get Yessionlnfo
| GetSntAttr

| Get SubString

| GetTypel nfo

| MoreResults

| Next|Result

[ Nu sul t Col s
| Par anDat a

| Prepare

| PrinaryKeys

| PutOata

| Ro unt

| Set donnectAttr
| Set dur sor Nane
| SetDOescField

| Set OescRec

| Set HnvAttr

| SetStntAttr

| Spec] al Col ums
| StarfTran

| TabljePrivil eges
| Tablles

| <inmp| enentation-défined CLI generic name>

<CLI parfaneter list>::=
par en> <€Ll paraneter declaration>
<comma> <CL| paraneter declaration>}... ] <right paren>

<CL| parfaneter declaration> ::=
<CLI raneter nane> <Cl| paranet er mode> <A | paranet er dat a fype>

<CLI paraneter name> ::=
Il See the Syntax Rules.

<CLl paraneter node> ::=
IN
| our
| DEFIN
| DEFQUT
| DEF
<CLI paraneter data type> ::=
| NTEGER
| SMALLI NT
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<CLI

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

ret

urns cl ause> ::=

RETURNS SNMALLI NT

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

See

the Syntax Rul es.

Syntax Rules

1)

2)

3)
4)

5)

6)

7)

8)

9)

20

<CIL

conppilation unit of the same programming language. Let HL be that programming lang

<CL
not

The
A<

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

the

For
nan
foll

Ret

HL
(1A

Cas

a)

b)

I routine> is a pre-defined routine written in a programming language that is invokegl by a

I routine> that contains a <CLI returns clause> is called a CLI function. A <CLIroutine>
contain a <CLI returns clause> is called a CLI procedure.

re shall be no <separator> between the <CLI name prefix> and the <€hlgeneric nam

CLI parameter name> shall be a parameter name in the Definition section of the Subc

containing <CLI routine>.

each CLI function CF, there is a corresponding CLI procedure CP, with the same <CLI
ne>. The <CLI parameter list> for CP is the same as the <CLI parameter list> for CF bu
pwing additional <CLI parameter declaration>:

ir nCode OUT SMALLI NT

bhall support either the invocation of CF.or¢he invocation of CP. It is implementation-
| 78) which is supported.

!

If <CLI parameter mode> is IN;then the parameter is an input parameter. The valug
input argument is established when a CLI routine is invoked.

If <CLI parameter mode> is OUT, then the parameter is an output parameter. The v.
output argumentis.established when a CLI routine is executed.

If <CLI paraméter mode> is DEFIN, then the parameter is a deferred input parametd
value of a deferred input argument for a CLI routine R is not established when R is
but subsequently during the execution of a related CLI routine.

If <€LIparameter mode> is DEFOUT, then the parameter is a deferred output paran
yalue of a deferred output argument for a CLI routine R is not established by the exq

ge.
that does

b>.

ause in
hame> of

routine
with the

defined

of an

hlue of an

r. The
nvoked,

eter. The
cution of

Rbut subsequently by the execution of a related CLI routine.

If <CLI parameter mode> is DEF, then the parameter is a deferred parameter. The value of a
deferred argument for a CLI routine R is not established by the execution of R but subsequently

by the execution of a related CLI routine.

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

A by-value version of a CLI routine is a version that expects each of its non-character input parameters
to be provided as actual values. A by-reference version of a CLI routine is a version that expects each
of its input parameters to be provided as an address. By-value and by-reference versions of the CLI
routines shall be supported according to Table 3, “Supported calling conventions of SQL/CLI routines

by 1

anguage”, 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 Requiredl
M (I1SO/IEC 11756:1999) Optional Required
Pasgal (ISO 7185:1990 and ISO/IEC 10206:1991) Optional Requiredl
PL/Il (ISO 6160:1979) Optional Requiredl

10) Ifa|<CLIroutine> is a by-reference routine, then its <CLI routin€ name> shall contain a <CLI by-

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

11) Thq <implementation-defined CLI generic name> for animplementation-defined (IV034) CLI
fungtion shall be different from the <CLI generic name>"ofany other CLI function. The <implement-
atign-defined CLI generic name> for an implementation-defined (IV034) CLI procedure ghall be
diffprent from the <CLI generic name> of any other.CLI procedure.

12) Every <CLI routine name> that cannot be used®y an SQL/CLI implementation because offits length
or Hecause it is made identical to some other<€LI 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 name> is replaced by an abbreviated version according to Table 4}, “Abbre-

viated SQL/CLI generic names”.

Table 4 — Abbreviated SQL/CLI generic names

Genjeric Name Abbreviation
AllgcConnect AC

AlldeEnv AR
AllocHandle AH

AllocStmt AS

BindCol BC
BindParameter BP

Cancel CAN
CloseCursor CC

© ISO/IEC 2023 - All rights reserved
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22

Generic Name Abbreviation
ColAttribute co
ColumnPrivileges Cp
Columns COL
Connect CON
CopyPresc €b
DatpSources DS
DesfcribeCol DC
Dis¢onnect DIS
EndTran ET
Error ER
ExefDirect ED
Exefute EX
Fet¢h FT
Fet¢hScroll FTS
ForeignKeys FK
Fre¢Connect FC
Fre¢Env FE
Fre¢Handle FH
FreeStmt ES
GetConnectAttr GCA
GetCursorName GCN
GetData GDA
GetDescField GDF
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
GetPosttiomn 6PO
GetBessionlnfo GSI
GetbtmtAttr GSA
GetSubString GSB
GetTypelnfo GTI
MoreResults MR
NextResult NR
NurpResultCols NRC
ParamData PRD
Prepare PR
PritnaryKeys PK
PutData PTD
RowCount RC
SetConnectAttr SCA
SetCursorName SCN
SetDescField SDF
SetDescRec SDR
SetEnuAttr SEA
SetStmtAttr SSA
SpecialColumns SC
StartTran STN
TablePrivileges TP
Tables TAB

© ISO/IEC 2023 - All rights reserved
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Generic Name Abbreviation

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

routine

13) LetCRbea<CLIroutine>and let RN be its <CLI routine name>. Let RNU be the value of UP

Case:

PER(RN).

a) | IfHL supports case sensitive routine names, then the name used for the invocation d
be RN.

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

c) | If HL does not support case sensitive routine names, then the name-used for the iny
of CR shall be RN or RNU.

14) Letpperative data type correspondence table be the data type correspondence table for HL as
in Subclause 6.19, “SQL/CLI data type correspondences”. Refer ta the two columns of the

f CR shall

nvocation

ocation

specified
Dperative

dath type correspondence table as the “SQL data type columpn®and the “host data type column”,

15) Let|TI, TS, TC, and TV be the types listed in the host datastype column for the rows that cg
INTEGER, SMALLINT, CHARACTER(L) and CHARACTER)VARYING(L), respectively, in the
type column.

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

Case:

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

ii) If the CLI parameter data type is SMALLINT, then the type of the correspond
ment shallbe TS.

iii)  Ifthe'CLI parameter data type is CHARACTER(L), then the type of the corres
atgument shall be TC.

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

Case:

ntains
SQL data

irgument

ing argu-

ponding

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

* "

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

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 s

conftain an invocation of a <CLI routine> written in C.

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

hall not

ion shall

shall not
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6.2 <CLI routine> invocation

Function

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

Format

No qdditional Format items

Syntax

1) Let

2) AC
ure

3) Let

be the SQL/CLI routine identified by RNM. The number of arguments provided in the iny|

sha
4) Let
dat
spe

Access

Non

Geners3

1) Ifth
the
rou

Rules

HL be the programming language of the invoking host program.

5, respectively.
RNM be the <CLI routine name> of the <CLI routine> invokedby'the host program an

1 be the same as the number of <CLI parameter declaration>s for RN.

DA be the data type of the i-th argument in the invocation and let DP be the <CLI par3

cified by the rules of Subclause 6.1, “<CLI routine>".

Rules

e.

11 Rules

e value of any input argument provided by the host program is not a value of the dat
parameter, or if thewvalue of any output argument resulting from the execution of the
Line> is not a value supported by the SQL/CLI application for that parameter, then the
lementation-defined (I1A179).

GRN be the’<CLI generic name> of RN.
en thes<€LI routine> is called by the SQL/CLI application:

The values of all input arguments to RN are established.

LI function or CLI procedure is invoked by the HL mechanism for invoKing functions ofr proced-

dlet RN
bcation

meter

h type> of the i-th <CLI parameter declaration> of )RN. DA shall be the HL equivalent of DP as

h type of
<CLI
effect is

imp
2) Let
3) Wh

a)

b)

26

Case:

i) If RN is a CLI routine with a statement handle as an input parameter, RN has
accompanying handle type parameter, and GRN is not Error, then:

no

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.
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4) Casp:

b)

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-
specific condition — function sequence error (HY010).

lwAY DAL H 1 d

4 ) IV 10 TTIVUNRNC U,

ii) If RN is a CLI routine with a descriptor handle as an input parameter and [IRM has no
accompanying handle type parameter and GRN is not CopyDesc, then:

1) Ifthe descriptor handle does not identify an allocated CLLdescriptor afea, then
an exception condition is raised: CLI-specific condition —dnvalid handle (HYHHH).
Otherwise, let D be the allocated CLI descriptor area identified by the descriptor
handle.

2)  The diagnostics area associated with D is emptied.

3) Let Cbe the allocated SQL-connection with which D is associated.

4) Ifthere is no established SQL-connectien associated with C, then an exfeption
condition is raised: connection exception — connection does not exist ((8003).
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-connectipn.

6) RNis invoked.

iii) Otherwise, RN is invoked.

If RN is a CLI function,then:

i) The value$wof all output arguments are established.
ii) Let RC\be the return value.

If RN is aGLI procedure, then:

i) The values of all output arguments are established except for the argument a
with the ReturnCode parameter.

Ssociated

5) Case:

b)

11) Let KC be the argument assocClated with the Returntode parameter.

If RN 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).

If RN executed successfully, then:

© ISO/IEC 2023 - All rights reserved
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6.2 <CLI

6) Cas

b)

Conforimance Rules

Non

routine> invocation
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) Ifa completion 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 torinflicate No
data found.

If RN did not execute successfully, then:
i) All changes made to SQL-data or schemas by the execution of RN are cancelqd.

ii) One or more exception conditions are raised as determined by the General Rules of
this and other Subclauses of this document or by implementation-defined (IjA180)
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.

If GRN is neither Error nor GetDiagFEield nor GetDiagRec, and RC indicates neither Ipvalid

handle nor Data needed, then diagnhostic information resulting from the execution of RN is
placed into the appropriate diagnostics area as specified in Subclause 4.3, “Return cddes”, and
Subclause 4.4, “Diagnostics ateas in SQL/CLI".

Otherwise, no diagnostics-area is updated.

e.

28
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Implicit set connection

Function

Specify the rules for an implicit SET CONNECTION statement.

Subclause Signature

“Inplicit_set connection” [General Rules] (
Par angt er: “dornmant SQ.- connecti on”

)

Syntax| Rules

Access|Rules

General Rules

1)
2)

3)

4)

5)

6)

7)

dormant SQL-connection — an existing SQL-connection.

None.

None.

Let|DC be the dormant SQL-connection in an‘application of the General Rules of this Subc

If afp SQL-transaction is active for the curtent SQL-connection and support for Feature C008,
seryer transactions in CLI” is not proyided, then an exception condition is raised: feature
ported — multiple server transactions (0A001).

If D cannot be selected, then;an exception condition is raised: connection exception — cd
failyre (08006).

ause.

“Multiple
not sup-

nnection

Thg current SQL-conneéction CC and current SQL-session become a dormant SQL-connec(Jion and a

dormant SQL-session, respectively. The SQL-session context for CC is preserved and is n
in any way by operations performed over the selected SQL-connection.

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

affected

DC becomes the current SQL-connection and the SQL-session associated with DC becomes the current

SQIl-session. The SQL-session context is restored to the same state as at the time DCbecame

dormant.

NOTE 6 — The SQL-session context information is defined in Subclause 4.45, “SQL-sessions”, in ISO/IEC 9075-2.

The SQL-server for the subsequent execution of SQL-statements via CLI routine invocations is set

to that of the current SQL-connection.

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

Conformance Rules

No additional Conformance Rules.
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6.4

Preparing a statement

Function

Prepare a statement.

Subclause Signature

“Pr epar i ng a statenent ” [Gpnpml Rnlpq] (

Par angt er: “ALLOCATED STATEMENT”,
Parangt er: “TEXT LENGIH',

Par angt er: “STATEMENT TEXT",

Par angt er: “1 NVOKER’

ALLOCATED STATEMENT — an allocated SQL-statement descriptor.

TEXT| LENGTH — the length of STATEMENT TEXT, or the NULL TERMINATED indication (43).

STATEMENT TEXT — the text of an SQL-statement to be preparéd)for execution.

INVOKER — a character string identifying the Subclause that iivoked this Subclause (e.g., 'ExecDirect’,

'Preppre’, or 'ParamData’).

Syntax|Rules

Access|Rules

General Rules

1)

2)

3)

4)

30

None.

None.

Let[S be the ALLOCATED STATEMENT, let TL be the TEXT LENGTH, let ST be the STATEMENT TEXT,
and let INV be theYNVOKER in an application of the General Rules of this Subclause.

If an open CLI)cursor is associated with S, then an exception condition is raised: invalid cuysor state
(24P00).

Casg:

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

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)

ISO/IEC 9075-3:2023(E)
6.4 Preparing a statement

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
rule violation (42000).

a) ln dUCO llUt bUllfUl 11T tU thc FUI lllat, S_y lltClA P\ulco Ul AbbCDD RUICO fUl d lJl ClJal ablc Ot tement>
or Pis a <start transaction statement>, a <commit statement>, a <rollback statement>, or a
<release savepoint statement>.

NOTE 7 — See Table 39, “SQL-statement codes”, in ISO/IEC 9075-2 for the list of <préparable stagement>s.
Some other parts of the ISO/IEC 9075 series have corresponding tables that define’additional cofles repres-
enting statements defined by those parts of ISO/IEC 9075.
b) | P contains a <simple comment>.

c) | P contains a <dynamic parameter specification> whose data type'is undefined as determined
by the rules specified in Subclause 20.7, “<prepare statemént>", in ISO/IEC 9075-2

Thq data type of every <dynamic parameter specification> contained in P is determined byj the rules
spefified in Subclause 20.7, “<prepare statement>", in ISO/HEC 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 fof every

usef-defined type that is referenced in P. DTGN and TFL are not affected by the executior| of a <set
transform group statement> after P is prepared:

Thd following objects associated with S are destroyed:
a) | Every prepared statement.

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

d) | IfINVis “Prepare’then every executed statement.

If afcursor associated with S is destroyed, then so are all prepared statements that referepce that
curgor.

P is|prepared:

If INV is_"Prepare”, then the prepared statement is associated with S.

If Plisa (dynamir‘ select statement> or a (dynamir‘ single row select statement>; then Phecomes
=]

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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Executing a statement

Function

Execute a statement.

Subclause Signature

“Execut |
Par am
Par am
Par am

ng a statement” [General Rules] (
et er: “ALLOCATED STATEMENT”,

bt er . “ PREPARED STATEMENT”,

et er: | NVOKER’

ALLOCATED STATEMENT — an allocated SQL-statement descriptor.

PREP

INVO
'Prep

Syntax

Access

Geners

1)

2)

Nor

Nor

Let
INV]

Pis
Cas

a)

KER — a character string identifying the Subclause that invokedthis Subclause (e.g., 'Ex

are’, or 'ParamData’).

Rules

e.

Rules

11 Rules

S be the ALLOCATED STATEMENT, let P be the PREPARED STATEMENT, and let INV be
OKER in an application of the General Rules of this Subclause.

executed as follows.
P!

General Rules of Subclause 6.6, “Implicit CLI prepared cursor”, are applied with P a
SOURCE, S as ALLOCATED STATEMENT, and INV as INVOKER

ARED STATEMENT — an SQL-statement that has been prepared for dynamic executign.

ecDirect’,

the

If Pis:a<dynamic select statement> or a <dynamic single row select statement>, thlen the

5 SELECT

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
CR identified by SCR’'s CURRENT OF POSITION statement attribute is the

current row of CR.

D)

A)

B)
0)

D)

E)

2) If Pis a <preparable dynamic update statement: positioned>, thén:

3) Otherwise, the reSults of the execution are the same as if the statement
contained in an.<externally-invoked procedure> and executed; these are
in Subclause.¥3.3, “<externally-invoked procedure>", in ISO/IEC 9075

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

1)  Thee General Rules of Subclause 6.11, “Implicit CALL USING clause”, arg
with P as SOURCE and S as ALLOCATED STATEMENT.

2)/~" If the result set sequence RSS of the SQL-invoked procedure that was in
the <call statement> is non-empty, then the General Rules of Subclausg
“Implicit CLI procedural result cursor”, are applied with S as ALLOCAT]
STATEMENT and RSS as RESULT SET SEQUENCE.

If the execution of P deleted the current row of CR, then the effect
fetched row, if any, associated with SCR is implementation-definec

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

Let SCL be the <set clause list> contained in‘P,

Let TT be the implicit or explicit <targettable> of P, as defined by t
Rules for <preparable dynamic updatestatement: positioned>.

The General Rules of Subclause 15.7, “Effect of a positioned upda
ISO/IEC 9075-2, are applied with CR as CURSOR, SCL as SET CLAU
P as STATEMENT, and TT as TARGET. For the purposes of the app
of these Rules, the row inCR identified by SCR’'s CURRENT OF PO
statement attribute is the current row of CR.

If the execution of P Updated the current row of CR, then the effeq
fetched row, if any, associated with SCR is implementation-definec

on the
(1IA182).

SQL-

he Syntax

Le”, in
SE LIST,
ication
SITION

t on the
(1A183).

were
Hescribed
2.

applied

voked by
6.7,
D

Let 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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6.6  Implicit CLI prepared cursor

Function

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

Subclause Signature

“I'mplicj

Par am
Par am
Par am

SELE

t Cll prepared cursor” [General Rules] (
et er: “ SELECT SOURCE”,

et er: “ALLOCATED STATEMENT”,

et er: “ | NVOKER'

CT SOURCE — the text of the declaration of a cursor that is to be dynamically opened

INVO
'Prep

Syntax

Nor

Access

Nor

Geners

1) Let

in an application of the:General Rules of this Subclause.

2) Ifth
cur

3) Let
dec

4) Thq

ALLTATED STATEMENT — an allocated SQL-statement descriptor.

ER — a character string identifying the Subclause that invokedthis Subclause (e.g., 'Ex
are’, or 'ParamData’).

Rules

e.

Rules

11 Rules

SS be the SELECT SOURCE, let AS be the ALLOCATED STATEMENT, and let INV be the I

ere is no CLI cursor associated with A4S, then the General Rules of Subclause 6.8, “Init
bor”, are applied with AS as ALLOCATED STATEMENT.

CID be the)cursor instance descriptor of the cursor associated with AS, and let CDD be t
arationr descriptor of CID.

kind of cursor in CID is set to CLI prepared cursor.

ecDirect’,

VVOKER

jal CLI

he cursor

5) The declared properties of the cursor declaration descriptor of CID are set as follows:

a)

b)

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.

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:

i) If the value of the CURSOR HOLDABLE attribute of AS is HOLDABLE, then WITH HOLD.

ALLTLHAOIIT HOL D
A\ T \Up =) >

33 O+l H 1
12y OTICTWiISCVWwITITOO T 1T

d) | The cursor’s declared returnability is implementation-defined (IV031).

6) IfINVis not “ParamData”, then the General Rules of Subclause 6.10, “Implicit EXECUTE USING and
OPEN USING clauses”, are applied with OPEN as TYPE, SS as SOURCE, and ASas’ALLOCATED

STATEMENT.

NOTE 9 — When this Subclause is invoked from ParamData, Subclause 6.10, “ImplicitEXECUTE USING
USING clauses”, must have been previously invoked.

7)  Thq General Rules of Subclause 8.1, “Effect of opening a cursor”,@te applied with CID as

implementation parameter descriptor and application parameter deseriptor of AS, as explained in Subc
“Implicit EXECUTE USING and OPEN USING clauses”.

nd OPEN

[URSOR.

NOTE 10 — In applying this Subclause, the values of <dynamic parameter’specification>s are described|by the

ause 6.10,

8)  Evalluation of the General Rules is terminated and centrol is returned to the invoking Subjclause.

Conforimance Rules

None.

36 © ISO/IEC 2023 - All rights reserved


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

6.7

ISO/IEC 9075-3:2023(E)
6.7 Implicit CLI procedural result cursor

Implicit CLI procedural result cursor

Function

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

Subclause Signature

ALLOCATED STATEMENT — an allocated SQL-statement descriptor.

t Cl Inrnm:rlural result cursor” [Gpnpmanlpq](

bt er . “ ALLOCATED STATEMENT”,
pt er: “RESULT SET SEQUENCE”

LT SET SEQUENCE — a descriptor for result set of a cursor.

Rules

e.

Rules

11 Rules

AS be the ALLOCATED STATEMENT and let RSS be the RESULT SET SEQUENCE in an ag
he General Rules of this Subclause.

ere is no CLI cursor associated with A4S, then the General Rules of Subclause 6.8, “Init
sor”, are applied with ASas ALLOCATED STATEMENT.

CID be the cursor(instance descriptor of the cursor associated with AS and let CDD be t
aration descriptor of CID.

kind of cutsor in CID is set to CLI procedural result cursor.

(S is netiempty, then the General Rules of Subclause 15.2, “Effect of receiving a result
IEC.9075-2, are applied with CID as CURSOR and RSS as RESULT SET SEQUENCE.

“I'mplicj
Par am
Par am

)

RESU

Syntax

Nor

Access

Nor

Geners

1) Let

oft

2) Ifth

cur

3) Let

dec

4) Thd

5) IfR

ISO

6) Let

plication

jal CLI

he cursor

set”, in

yaleld) 41 £ 43 H 41 1e FRpA | iaad £ 01N
Co DT UHIT SCULSUTL SPTUITILAUIUITA T UHIT TTSUIT STUUTSLITPLUT UL LI,

7)  The General Rules of Subclause 6.9, “Implicit DESCRIBE USING clause”, are applied with CS as
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

“Initial—C1l cursor” [General Rules] (
Par angt er: “ALLOCATED STATEMENT”

)
ALLOCATED STATEMENT — an allocated SQL-statement descriptor.

Syntax| Rules

None.

Access|Rules

None.

General Rules

1) Let|ASbe the ALLOCATED STATEMENT in an‘application of the General Rules of this Subclause.
2) A ctyirsor declaration descriptor CDD is'created as follows:
a) | The kind of cursor is undefired.
b) | The provenance of the-¢utsor is the SQL-session identifier of AS.
c) | The name of the curser is the cursor name property associated with AS.
d) | The cursor’s origin is AS.
e) | The cursor’s'declared properties are undefined.
3) A cyrsor instance descriptor CID is created, as follows:

a) | Thesursor declaration descriptor is CDD.

b Tl SOl : A | £ L3 P | SOl H | £ L3 £ 4C
) TIIT O LTSTSSIUITN TUTIILIITT IS5 UIT O LTSTSSIVIT TUTITILITITT U AS.

c) The cursor’s state is closed.
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.

Subclause Signature

ALLQCATED STATEMENT — an allocated SQL-statement descriptor.

“I'mplic
Par am
Par am

)

SOUR
ident

Geners

1) Let

Rul

2) Let

resj

3) Let

4) The

ach
typ

5) Are

iss

a)

t DESCRI BE USI NG cl ause” [General Rules] (
pt er:  “ SOURCE”,
et er: “ ALLOCATED STATEMENT”

CE — the source text of the SQL-statement that is to be described in the' SQL-statement d
ified by ALLOCATED STATEMENT.

11 Rules

S be the SOURCE and let AS be the ALLOCATED STATEMENT in an application of the G
bs of this Subclause.

IRD and IPD be the implementation row déscriptor and implementation parameter d
pectively, associated with AS.

HL be the programming language ofthe invoking host program.

value of DYNAMIC_FUNCTION<and DYNAMIC_FUNCTION_CODE in IRD and IPD are res

b of the prepared statement.

presentation of the column descriptors of the <select list> columns for the prepared {
ored in IRD as follews:

Case:
i) Ifthere 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:

escriptor

bneral

pscriptor,

pectively

aracter string representation-ef the prepared statement and a numeric code that identifies the

tatement

A)  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 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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b)

40

4) Case:

A) If some subset of SL is the primary key of TBL, then KEY_TYPE is
(one).

setto1

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

C) Otherwise, KEY_TYPE is set to 0 (zero).

ii) Otherwise:

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 destriptor

areas are set so that the i-th item descriptor area contains the descriptor of'the j-th{column

of TBL such that:

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

ii) The descriptor for the j+1-th column is assigned to the [#5;+1-th item descriptor area.

iii)  If the value of the statement attribute NEST DESCRIPTOR is True, then the implicitly
ordered subordinate descriptors for the j-th column are assigned to contigugus item
descriptor areas starting at the i+1-th item descriptor area.

The descriptor of a column consists of values forLEVEL, TYPE, NULLABLE, NAME, UNNAMED,

KEY_MEMBER, and other fields depending on.the value of TYPE as described below. Those

fields and fields that are not applicable for atparticular value of TYPE are set to implementation-

dependent (UV041) values. The DATA_POINTER, INDICATOR_POINTER, and

OCTET_LENGTH_POINTER fields are not relevant in this case.

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

ii) TYPE is set to a-cede as shown in Table 6, “Codes used for implementation data types
in SQL/CLI”, indicating the data type of the column or subordinate descriptdr.

iii)  Case:

1) (Ifthe value of LEVEL is 0 (zero), then:

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

B) Ifthe column name is implementation-dependent, then NAME is [set to the
implementation-dependent (1IIV042) name of the column and UNNAMED
is set to 1 (one); otherwise, NAME is set to the <derived column> name for
the column and UNNAMED is set to 0 (zero).

C) Case:

[) 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).

2)  Otherwise, NAME is set to the name of the field and UNNAMED
is setto 0 (zero)

iv) Case:

1)

2)

3)

4)

5)

6)

1) Otherwise, UNNAMED is set to 1 (one) and NAME is sefjte’pn imple-
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 set to
the maximum possible length in octets of the character string. If HL is G, then the
lengths specified in LENGTH and OCTET_LENGTH do not include the ihplemen-
tation-defined (IV030) null character thatterminates a C character string.
CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, and CHARAC
TER_SET_NAME are set to the <charagcter set name> of the character string’s
character set. COLLATION_CATALOG, COLLATION_SCHEMA, and COLLA-
TION_NAME are set to the <cellation name> of the character string’s c¢llation.

If TYPE indicates a <binarystring type>, then LENGTH and OCTET_LEINGTH are
both set to the length orimaximum length in octets of the binary strin

If TYPE indicates an\<€xact numeric type>, then PRECISION and SCALK are set
to the precision.afid scale of the exact numeric.

If TYPE indicates an <approximate numeric type>, then PRECISION is get to the
precision(of'the approximate numeric.

If TYREindicates a <datetime type>, then LENGTH is set to the length in|positions
of the datetime type, DATETIME_INTERVAL_CODE is set to a code as specified in
Table 8, “Codes associated with datetime data types in SQL/CLI”, to indicate the
specific datetime data type, and PRECISION is set to the <time precisiojn> or

<timestamp precision> as applicable.

If TYPE indicates INTERVAL, then LENGTH is set to the length in positi¢ns of the
interval type, DATETIME_INTERVAL_CODE is set to a code as specified in Table 9,

"Cnrlno accaciatad wnth cintarual m.aliﬁav in SQI I/CI 1” taindicatath specific
Ht s =y s = o

7)

O C T oSOttt O VY o et v o oo it et cToO-TIIrorcoteor

<interval qualifier>, DATETIME_INTERVAL_PRECISION is set to the <interval
leading field precision>, and PRECISION is set to the <interval fractional seconds
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.
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6)
7)
8)

42

Let
IfP

IfP
the

b)

d)

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.

9) IfTYPE indicates ROW, then DEGREE is set to the degree of the row tvpe.

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

C be the allocated SQL-connection with which AS is associated.

DPULATE IPD for C is False, then no further rules of this Subclause arelapplied.

DPULATE IPD for C is True, then a descriptor for the <dynamic parameter specificatign>s for
prepared statement is stored in IPD as follows:

Let D be the number of <dynamic parameter specification>s’in S.
Case:

i) If the value of the statement attribute NESTDDESCRIPTOR is True, then let N§;,

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 <D, be 0 (zero).
TOP_LEVEL_COUNT is set to D. If is 0 (zero), then let TD be 0 (zero); otherwise, It TD be

D
D+ NS;. COUNT is set to<ID.
=1

NOTE 11 — The KEY_TYPE field is not relevant in this case.

If TD is zero, then fio item descriptor areas are set. Otherwise, the first TD item desfriptor
areas are set so'that the i-th item descriptor area contains a descriptor of the j-th <flynamic
parameter specification> such that:

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

ii) The descriptor for the j+1-th <dynamic parameter specification> is assigned to the

i+NS;+1-th item descriptor area.

iii) If the value of the statement attribute NEST DESCRIPTOR is True, then the implicitly
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.

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).

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

vi) Case:

1)

2)

3)

4)

5)

6)

1v) KEY MEMBER1s set to 0 (zero).

V) UNNAMED is setto 1 (one) and NAME is set to an implementation-depetident (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 set to
the maximum possible length in octets of the chardeter string. If HL is ( then the
lengths specified in LENGTH and OCTET_LENGTH do not include the ithplemen-
tation-defined (IV030) null character that tefminates 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 sffring’s
character set. COLLATION_CATALOG, COLLATION_SCHEMA, and COLLA-
TION_NAME are set to the <collation name> of the character string’s c¢llation.

If TYPE indicates a <binary string type>, then LENGTH and OCTET_LEINGTH are
both set to the length or maximum length in octets of the binary strin

If TYPE indicates an <sexact numeric type>, then PRECISION and SCALK are set
to the precision and'scale of the exact numeric.

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

If TYPE indicates a <datetime type>, then LENGTH is set to the length inpositions
of the 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 indicate the
spécific datetime data type, and PRECISION is set to the <time precisiopn> or

<timestamp precision> as applicable.

If TYPE indicates INTERVAL, then LENGTH is set to the length in positi¢ns of the
interval type, DATETIME_INTERVAL_CODE is set to a code as specified in Table 9,

“Codes associated with <interval qualifier> in SQL/CLI”, to indicate thd specific
interval-qualifier>-DATETIMEINTERVAL-PRECISION-is-set to-the<idterval

7)

8)

leading field precision>, and PRECISION is set to the <interval fractional seconds
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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9)

10) Evaluation of the General*Rules is terminated and control is returned to the invoking Sub

Conforimance Rules

44

<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.

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

a)
b)

<)

d)

Non

Let SR be the subject routine for the <routine invocation> of the <call statement>:

Let D, be the x-th <dynamic parameter specification> simply contained in amSQL a
Ay of the <call statement>.
Let P, 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, o
<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¢hat map to them.

The PARAMETER_MODE value in the descriptor. for each D, is set to the value from

“Codes associated with <parameter mode>iSQL/CLI”, that indicates the <paramet
of P,
y

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

The PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA, and PARAME
CIFIC_NAME values in the descriptor for each D, is set to the values that identify th

schema, and specific name of SR.

e.

F[gument

e, or more

Table 10,
br mode>

e ordinal

TER_SPE-
e catalog,

clause.
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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

“I'mplicj

Parangter: “TYPE",
Par angt er: “ SOURCE”,
Par anget er: “ALLOCATED STATEMENT”

TYPH
SOUR

identjfied by ALLOCATED STATEMENT.

ALLQ

Syntax

Nor

Access

Nor

Geners

1) Let
oft

2) Let
row

3) Let

4) IPD
tior

t EXFCITE USING and OPEN USI NG cl aiises” [General Rules] (

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

CE — the source text of the SQL-statement that is to be described in thé SQL-statement d

CATED STATEMENT — an allocated SQL-statement descriptor.

Rules

e.

Rules

11 Rules

T be the TYPE, let S be the SOURCE, and let AS be the ALLOCATED STATEMENT in an ay
he General Rules ofithis Subclause.

IPD, ARD, and APD be the current implementation parameter descriptor, current app
descriptor«and current application parameter descriptor, respectively, for AS.

C be thelallocated SQL-connection with which S is associated.

and APD describe the <dynamic parameter specification>s and <dynamic parameter
syalues, respectively, for the statement being executed. Let D be the number of <dyn

escriptor

plication

ication

specifica-
amic

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

of C
a)

b)

c)

d)

OUNT for IPD.

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

descriptor count (07008).

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

descriptor count (07008).

If NIPD is less than D, then an exception condition is raised: dynamic SQL error — using clause

does not match dynamic parameter specifications (07001).

Let NIDAL be the number of item descriptor areas in /PD 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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g)

h)

is raised: dynamic SQL error — using clause does not match dynamic parameter specifications
(07001).

If the 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).

Let AD be the minimum of NAPD and NIPD.
For each of the first AD item descriptor areas of APD, if TYPE indicates DEFAULT, then:

i) Let TP, P, and SCbe the values of the TYPE, PRECISION, and SCALE fields, respectively,
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 descriptoi]) are set
to TP, P, and SC, respectively, for the purposes of this invocation only.

If the first AD item descriptor areas of APD are not valid as specifiedyin 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).

For the